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Introduction 

This document summarizes and assesses the responses to CITC’s Consultation “Spectrum 

for IMT-2020 and beyond – Fostering Commercial and Innovative Use of Radio Spectrum 

in the Kingdom of Saudi Arabia”. It should be read in conjunction with our Spectrum 

Outlook document.  

Note that our assessment and views expressed in this document are initial and subject 

to change if necessary. 

Figure 1 lists all respondents to the consultation. We have received a total of 66 responses 

from individuals, academics, government agencies in the Kingdom, national mobile 

operators, national verticals, national satellite operators, industry associations, 

International technology companies and satellite operators and International consultants. 

We would like to thank all respondents to the consultation for their valuable input. 

Figure 1: Respondents to the consultation 
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This document follows the structure of the consultation document and summarizes the 

responses we have received on each section. We then provide our assessment of the 

responses we have received as well as the policy direction we are minded to take on each 

topic. Table  summarizes our assessment of each topic and spectrum band.  

Table 1: Summary of our assessment 

Section Topic/Spectrum band Our assessment 

1 The Status Quo 

▪ Key issues going forward: 

– Potential defragmentation of sub-1 GHz holdings 

– Balanced approach to spectrum access needed that takes into account

requirements for exclusive mobile use, license-exempt spectrum, demands of 

satellite and private networks 

2 Spectrum Licensing Regime 

▪ Most responses argued for the status quo 

▪ Innovative approaches to spectrum access (including the use of databases) can

provide flexibility and CITC is minded to make use of them in some bands to

provide flexible shared access 

3 Spectrum Access Rights 
▪ Support for trading and moving to a property rights model 

▪ CITC minded to introduce trading in a measured way 

4 Spectrum Award Mechanisms 
▪ Auction program mostly successful 

▪ Case-by-case approach needed for future spectrum assignments 

5 Spectrum Utilization ▪ Licenses should continue to be allocated on a technology-neutral basis 

6 Demand of Verticals 

▪ Verticals have different spectrum needs – some will procure connectivity from 

commercial operators whereas others will want to build their own private 

networks 

▪ We will consider enabling 1900 MHz, 4000 – 4200 MHzand 28 GHz and other

“innovation” bands on a lightly-licensed basis 

▪ Verticals will also have access to existing and additional license-exempt spectrum 

7 Spectrum Licenses 

▪ Spectrum auction should be opened to all interested parties on a case-by-case 

basis, generally we will not favor new entrants 

▪ No change to current integrated operator model 

8 Emerging Radio Technologies 
▪ Key technologies that CITC will foster: 5G, NB-IoT and LPWAN, FWA, V2X, Wi-Fi 

6e, HAPS, Non-GEO satellites, WiGig, MSS/CGC and Air-to-ground, PMR 

9 

Competition and 

Complementarity of 

Technology 

▪ Allow market-based mechanisms to determine optimal usage 

▪ Provide flexible access regimes to share specific bands 

▪ Allow more services in frequency bands where coexistence is visible and support

all international effort toward sharing and coexistence studies in different

frequency bands 

10 
Fair Access to Adjacent 

Sectors 

▪ Optimal use should be determined as far as possible by considering the likely 

economic and social value created

▪ Use of the band be should maximized through approaches that might include 

sharing 
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11 Frequency bands 
▪ Clear five-year plan for release of spectrum, with bundling where relevant and 

timed according to the needs of the sector. 

11.1 450 – 470 MHz 

▪ Clear between 2x3 and 2x5MHz for exclusive use by a shared PMR network, and 

release the band to deploy nationwide PMR coverage in the kingdom h 

▪  

11.2 617 – 652 / 663 – 698 MHz 
▪ Repurpose for mobile use and allocate in an auction in 2021 together with other 

sub-1 GHz bands to allow reconfiguration 

11.3 698 – 703 / 753 – 758 MHz ▪ Leave unassigned in favor of SDL use in 738 – 758 MHz 

11.4 723 – 733 / 778 – 788 MHz 
– Auction this band or (811-821/852-862)MHz at 2021 together with other sub 1 

GHz 

11.5 733 – 736 / 788 – 791 MHz ▪ Leave unassigned in favor of SDL use in 738 – 758 MHz 

11.6 738 – 758 MHz ▪ Allocated for SDL use in an auction in 2021 together with other sub-1 GHz band 

11.7 1427 – 1518 MHz 
▪ Allocate in an auction in 2022 

▪ Consult on duplexing scheme (TDD or SDL) before the auction 

11.8 1880 – 1920 MHz 
▪ No change, CITC to monitor developments 

▪ Open to applications for innovative use and trials in 1900 – 1920 MHz 

11.9 1980 – 2010 / 2170 – 2200 MHz ▪ Make available in a technology-neutral auction in 2022 for either A2G or mobile 

11.10 2010 – 2025 MHz ▪ CITC to monitor developments, open to innovative uses in shorter term 

11.11 3800 – 4200 MHz 

▪ Allocate 3800 – 4000 MHz for 5G use in an auction in 2021 

▪ Open 4000 – 4200 MHz for low-power light-licensed use while protecting 

incumbents such as satellite who will continue to have primary access 

11.12 5925 – 7125 MHz ▪ Open 5925 – 7125 MHz for license-exempt use in 2021 

11.13 10 – 10.5 GHz 

▪ Continue with current usage (fixed links) 

▪ Allow other similar uses on a light-licensed basis and subject to protecting existing 

links 

11.14 24.25 – 27.5 GHz ▪ Allocate to mobile use in an auction in 2022 

11.15 27.5 – 29.5 GHz ▪ Open for light-licensed use in 2022 

11.16 37 – 43.5 GHz ▪ No change, CITC to monitor developments 

11.17 47.2 – 48.2 GHz ▪ No change, CITC to monitor developments 

11.18 66 – 71 GHz ▪ Open for license-exempt use in 2021 

11.19 71 – 76 & 81 – 86 GHz 
▪ No change 

▪ Continue to assign on a link-by-link basis, but transition to an automated process 

11.20 Other bands ▪ Consultation on opening up 5.9 GHz for V2X in 2022 
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1. The Status Quo 

1.1. Introduction 

This section provided a general discussion of the approach to spectrum management in 

Saudi Arabia.  It looked back at what has been achieved to date, and forward, in a general 

manner, to key issues for the coming years. 

1.2.  Summary of consultation responses 

A. Can you comment on the licensed frequency spectrum to operators in Saudi Arabia 

today in terms of bandwidth and distribution? On spectrum made available to other 

technologies on an open sharing-basis?  

There was a broad consensus that good progress had been made on delivering spectrum 

to operators, but that there were new challenges ahead. 

Mobily and Zain both commented on the sub-GHz IMT spectrum noting the need for more 

spectrum for themselves. ITC was in favor of more spectrum but felt it should be awarded 

to new entrants to improve efficiency of use. 

Analysys Mason welcomed the licensed spectrum awards but suggested that CITC should 

also explore dynamic spectrum access (DSA) approaches such as the CBRS model. In a 

similar vein, Aramco noted that more sub-GHz spectrum was needed for private networks 

and Intel recommended awarding more spectrum to Wi-Fi as well as 5G. Shure suggested 

that more spectrum be allocated for non-IMT applications such as PMSE. 

A different view was held by ESOA and many of the satellite operators. They felt that 

operators already had sufficient spectrum for 5G (referencing recent Ofcom studies) and 

should not be awarded more until a clear need could be demonstrated. SES and others 

asked that the broader picture be considered including satellite and Wi-Fi, as well as IMT. 
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B. In conjunction with releasing more spectrum in the coming few years, do you recommend 

CITC to look into further refarming of these assignments to make available spectrum more 

contiguous, in consultation with concerned stakeholders (for example refarming sub-GHz 

bands to provide service providers with large contiguous carriers)?  

Zain recommended refarming and defragmentation to make spectrum more contiguous 

and providing a possible band-plan to achieve this. Other operators noted a preference for 

contiguous spectrum but did not discuss active defragmentation. Huawei noted any 

defragmentation would need to align with international band-plans and equipment eco-

systems. Intel thought that contiguous allocations would be helpful, while ITC felt 

fragmentation was not obviously an issue. 

Many recommended refarming from 2G to more efficient technologies including Inmarsat 

and Qualcomm – this would broadly be a matter for the mobile operators. 

Satellite operators cautioned that any refarming or defragmentation should not introduce 

increased interference into neighboring bands. Motorola advised that adequate time be 

provided to minimize disruption on incumbents. 

C. What updates do you recommend CITC takes into consideration when it reviews its 

spectrum regulatory documents mentioned above?  

A number of detailed recommendations were made by organizations including Analysys 

Mason, Nokia, STC and Zain. 

Aramco expressed a preference for European technology and models and hence greater 

alignment with European allocations. ESOA recommended to remain technologically 

neutral and avoid dependence on a single platform – noting that satellite plays a key role 

in a complete communications network. Similarly, Inmarsat advised taking a balanced 

approach by taking existing services into account, maintaining technological neutrality, 

aiming for regional and global harmonization, and involving all stakeholders. SES asked that 

foreign (satellite) operators were treated fairly alongside national operators without 

providing specific actions to achieve this. 
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1.3. Our assessment 

Overall, the responses painted a picture of successful policies to date.  

There was a clear message that while IMT is critically important, a balanced approach is 

needed that takes into account both requirements for license-exempt spectrum and the 

demands of satellite, private networks and other uses. 

Some specific suggestions were made as to adjustments to particular regulatory policies, 

rather than recommending broader updates of sector policies. Hence, we do not see any 

immediate need for significant updates at this time. 

We will take these factors into account as we consider future strategy covering all sectors 

including IMT, satellite, FWA, broadcasting, private usage, license-exempt solutions and 

others. In the bands below 1 GHz, we will seek to deliver contiguous allocations as far as 

possible while factoring in existing deployments. 

Looking forward, a key issue that will be prioritized by CITC will be allocating spectrum for 

IMT below 1 GHz. Allocations will follow the direction supported by all respondents, namely 

being contiguous where possible with the least possible fragmentation.   
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2. Spectrum Licensing Regimes 

2.1. Introduction 

Section two addressed the issue of how spectrum should be licensed. Spectrum is 

currently allocated either as an exclusive license, often awarded through auction, or made 

exempt from licensing as shared spectrum. Section two noted that there were approaches 

between these two extremes such as light licensing and DSA and asked to what extent 

these new approaches should be adopted in Saudi Arabia. 

In general, the responses were polarized and argued for the status quo. Those that 

currently benefit from licensed allocations, such as the IMT community, argued that this 

was an effective approach and should continue. Those that benefited from license-exempt 

spectrum, such as the Wi-Fi community, argued the importance of expanding the amount 

of license-exempt spectrum. Very few of the respondees were potential new users of 

spectrum; those that did respond, for example the HAPS Alliance, typically focused on 

making the case for a specific band allocated in a specific manner to meet their needs. Very 

few entities without specific commercial interests responded. 

2.2. Consultation Responses 

A. What licensing regime should CITC adopt when releasing commercial frequency bands 

listed in Section 11 of this document? What factors should be taken into consideration? e.g., 

Radio Technology (IMT vs. non-IMT), Frequency band (low vs. high-frequency spectrum, and 

scarcity vs. relative abundance). Please support your arguments with evidence.  

Simplistically, many of the respondees effectively argued that if there was an international 

designation to licensed use, such as an IMT identification, then the band should be licensed; 

if not, it should be license exempt. Stakeholders arguing this viewpoint included Apple, 

GSMA and Samena. Some stakeholders suggested that the question was too general, and 

that the appropriate regime needed to be considered on a band-by-band basis, this 

included Huawei, Nokia and Zain. ESOA and other satellite operators had more general 
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advice that spectrum rights should be clear and transparent, pricing kept low, that 

spectrum should be license exempt where possible, but not always so. Some respondents 

such as the Wi-Fi Alliance and Apple demonstrated a scarcity of license-exempt spectrum 

for Wi-Fi. Conversely, many in the mobile community pushed back strongly against license-

exempt spectrum noting that it was unproven that large-scale networks could be deployed 

in anything other than licensed allocations.  

Overall, this was a conservative set of responses that did not address the core of the 

question as to whether new forms of spectrum licensing should be adopted. 

B. What would be the impact of the above-listed licensing regimes on spectrum utilization, 

investment in wireless infrastructure, improving competition and QoS for end-users? 

Please comment on the slow deployment and investments in the recently licensed mobile 

spectrum bands in Saudi Arabia. Please support your arguments with evidence.  

In line with the fact that most respondents were stakeholders, the view put forward was 

generally that if the licensing approach were changed from that in place today, it would 

negatively impact investment. In particular, the mobile community noted that any 

deviation from exclusive access would reduce investment with an impact on competition 

and QoS. The GSMA felt that sharing, where used, should be used to open up more bands 

for IMT, not to impact bands already designated for IMT. 

The satellite community, including ESOA and SES, argued that spectrum should be 

assigned to maximize economic and social utility. They felt that spectrum already awarded 

(e.g. for IMT) should be seen to be fully utilized before more was awarded to the same 

application. 

As with responses to the previous question, the respondees did not address new regimes, 

and views were polarized between those benefiting from exclusive licenses and those 

benefiting from license-exempt spectrum. 
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C. Can you quantify the impact of the different regimes of licensing on spectrum value and 

utilization? Please cite references to support your answers.  

Broadly, most stakeholders felt that licensed regimes resulted in the highest value but 

relatively low utilization, and license-exempt regimes in lower value but higher utilization. 

Some postulated that hierarchical sharing might provide a middle way between these two 

approaches, but respondees did not elaborate on this point. 

D. As radio technology advances and interference mitigation mechanisms become smarter, 

will technology be more resilient to interference and be capable of allowing a wider range 

of shared spectrum access scenarios while ensuring the co-existence of other users and 

wireless systems? If you agree, please provide examples of current and future systems that 

illustrate this sharing capability.  

This question was answered in a range of ways depending on how the respondents 

understood interference. Some noted that cellular systems were better at handling 

interference than earlier generations. For example, 5G could use dynamic spectrum 

sharing to use the same bands as 4G. However, a plurality noted that the trend, if anything, 

was to less tolerance towards interference. Arabsat said that in some cases as equipment 

becomes smaller it becomes less resilient to interference. Inmarsat, Intelsat, and Yahsat 

noted that satellite systems were inherently susceptible to interference owing to the weak 

signal received. Similarly, SES noted that interference between FSS and IMT is likely unless 

measures including separation distances, IMT power limits, and guard bands are used. 

Samena noted that as cellular systems adopted higher order modulation and more MIMO 

levels that they tended to become more susceptible to interference, not less. 

Several respondents highlighted how modern sharing techniques could be used to 

effectively manage interference.  The DSA noted that flexible sharing using a database 

approach is possible and gave the example of Google Loon. The LoRa Alliance said that 

interference avoidance in license-exempt spectrum has improved using dynamic 

methods, and Motorola said that cloud-based DSA helps manage interference better. STC 

mentioned that approaches that encouraged devices to report back to a central system 
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on their utilization might enable better sharing, although this may be more relevant in the 

context of other questions. Mawarid noted that multi-operator core networks (MOCN) and 

multi-operator radio access networks (MORAN) are mature sharing technologies that are 

rapidly gaining traction. 

The conclusion we drew from this is that although technology is not becoming more 

tolerant to interference, there are ways to use technology, such as databases, to allow more 

users to have access to spectrum without increasing the amount of interference to others. 

E. Will the development of future cellular technology standards that are better tailored to 

non-exclusive access, such as NR-U, make future IMT standards better able to share 

spectrum? 

There was a firm response that NR-U did not enable more sharing of the IMT bands. Instead, 

it allows IMT to extend into existing shared bands. Broadly, and unsurprisingly, the mobile 

community said that sharing of their exclusive bands was not enabled by NR-U, but that 

they should have access to license-exempt bands where NR-U could work. Many also 

noted that NR-U was unproven and that spectrum management decisions should not be 

made on the basis that it was viable. No respondees argued for sharing into IMT bands, 

although Analysys Mason noted that sharing was possible in higher frequency bands where 

signals travelled less far. 

Mawarid were most positive about NR-U as a way to allow operators to incorporate 

license-exempt spectrum into their portfolio. They also noted that NR-U enables private 

networks (e.g. for IoT) without requiring any licensed spectrum in particular when coupled 

with synchronized sharing. 

More generally Motorola noted that it is rules, rather than technology, that facilitates 

sharing. 
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F. If CITC determines that spectrum that is licensed to a primary user (e.g., government or 

broadcaster) is underutilized, would you suggest that CITC allow commercial operator(s) to 

have opportunistic access to this spectrum (e.g., a hierarchical access sharing model)? 

Alternatively, do you consider it more appropriate for CITC to work with stakeholders, in 

order to clear as much of the underutilized spectrum, so that it could be exclusively 

assigned to other user(s) such as mobile operators? If you agree with the latter approach, 

please comment on the need for mobile operators to contribute to funding the refarming 

process?  

Responses were split by industry. The mobile industry, almost unanimously, preferred that 

under-utilized spectrum be cleared and be re-allocated (to mobile). Some, such as Analysys 

Mason, said that this had to be considered on a case-by-case basis. Samena took a more 

nuanced view saying that if sharing was simple, e.g. on a geographical basis, then it should 

be adopted, but if it required complex rules then it was unlikely to be successful owing to 

the level of investment needed. 

Others such as HPE said that sharing had been shown to work well (for Wi-Fi) and should 

be used in these cases. The LoRa Alliance noted that LoRa already shared well with 

Governmental users in some countries. 

G. Do you think CITC can adopt both licensed and unlicensed regimes for different 

technologies in the same band? Are there benefits of splitting the band into both licensed 

and unlicensed allocations?  

Again, the responses were split by industry. The mobile industry strongly believed that 

licensed and license-exempt regimes could not operate in the same band. However, others 

such as the satellite industry felt that license-exempt use could co-exist as long as it was 

on a low-power secondary basis.  

Overall, there was little enthusiasm for mixing the two regimes, but also no discussion of 

intermediate approaches such as hierarchical sharing solutions. 
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H. As we move from one licensing regime to another, how should this affect the fees paid 

by licensees? 

The responses, understandably, all argued that fees should not rise, and mostly that they 

should fall, and should take wider factors into account such as administrative cost 

recovery. CITC will take these views into account when considering future fee levels but 

must also consider the broader interests of the Kingdom. 

2.3. Our assessment 

We were seeking views as to whether new spectrum management approaches such as 

hierarchical sharing might have a role. Such approaches might include: 

 Simple registration of location of usage. 

 Systems that aim to reduce interference between registered users, for example, by 

preventing new registrations that might interfere with existing registrations. 

 Systems that dynamically allow use, perhaps for limited time periods based on other 

users in the band. 

We believe that innovative approaches can play a valuable role where there are 

incumbents in the band to be shared with or where users require some protection from 

interference caused by others, but where an exclusive license is not merited or efficient. 

This is already happening in some countries with initiatives such as TV white space and 

CBRS. 

We believe that novel approaches will increasingly make use of databases as these can 

provide more flexibility, deliver greater control of the band and provide important insight 

into usage. Importantly, it can also make it simpler and quicker for users, for example they 

could automate their request process such that their network planning tool automatically 

sends requests to the CITC database, which in turn automatically processes them and 

returns responses, all in a matter of seconds and without any human intervention. 

Understandably, most responses were focused on arguing for the status quo. This is 

important input, but we do not believe that we have heard the voices of those who might 
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benefit from new regimes such as owners of office building space, a range of verticals, 

smart city developers and others. Nor have we heard from leading thinkers such as key 

academics publishing on spectrum access who can set out the benefits of new approaches 

such as database access. Hence, we will continue to seek the views of those who are not 

currently major stakeholders in Saudi Arabia, while understanding that current 

stakeholders generally prefer the status quo. The US experience with CBRS, which was 

initially opposed by the major mobile operators but subsequently embraced by most, 

suggests that there is a role for shared spectrum schemes, although not necessarily with 

the complexity of CBRS. CITC remains of the opinion that deployment of some shared 

spectrum schemes in Saudi Arabia should be given serious consideration. 

Hence, despite the limited support for novel approaches in the responses, we believe that 

such schemes play an important role and will seek further views and study their potential 

application. If we do intend to apply such approaches, we will likely consult on them at an 

appropriate time. 

One comment suggested that CITC should monitor the utilization of bands and should not 

award more spectrum to a particular usage until existing bands were utilized. In general, we 

agree that more spectrum than needed should not be allocated as this will likely result in 

inefficient usage. However, we note many difficulties in monitoring utilization. For example, 

a TV broadcast channel might appear fully utilized if there was a continuous broadcast on 

the channel, but if there were no viewers for this channel then the spectrum is effectively 

unutilized. Similarly, a cellular channel might appear intensively used, but this might be 

because a legacy technology had not been refarmed to a more efficient technology, rather 

than because of reaching the limit of feasible capacity. Hence, any measure of utilization 

needs to be developed with care and may include more than just monitoring transmitted 

channel utilization. We believe that there are useful methods – for example for cellular 

systems crowd-sourced mobile measurements can show the amount of traffic transmitted 

in a band, the number of users supported, the number of base stations using the 

frequencies, the coverage and more. Such data could allow a carefully considered view as 

to utilization. We will explore appropriate ways to assess utilization where we think this is 
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useful and can help to influence our decisions, but also recognize that there may be 

situations where non-technical measures might be needed. 

We asked whether NR-U was a useful development and in particular whether it made 

spectrum sharing more possible. We believe that NR-U may be a useful approach that 

allows IMT to access license-exempt spectrum, potentially assisting IMT self-deployment, 

for example inside buildings. We agree with respondees that it will not be used in licensed 

bands and so does not change the issues associated with any sharing in these bands.   
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3. Spectrum Access Rights 

3.1. Introduction 

In this section, CITC sought views on an approach which: 

 Allowed trading of licenses. 

 Aimed to reduce obligations and restrictions to a minimum such that market 

approaches could work as freely as possible. 

3.2. Consultation Responses 

A. What are the costs and benefits of allowing the spectrum bands listed in Section 11 to be 

traded in a secondary market? Do you believe that CITC should allow secondary trading of 

spectrum? Please provide supporting arguments with your answer.  

Trading was almost unanimously supported as long as it was voluntary. Only Zain 

suggested that it not be enabled but that instead companies be allowed to purchase other 

companies and gain their spectrum resources by that approach. 

Analysys Mason summarized well the general issues raised by many; they said that trading 

was generally a good idea subject to three caveats:  

 Defining technology neutral property rights in the context of spectrum has proved to 

be complex and costly, and there is no universally agreed right adopted by the ITU. In 

general, the more flexible the property right used, the more problematic interference 

control. In the absence of an internationally agreed definition, regulators should 

conduct a cost-benefit analysis regarding the appropriate level of flexibility for their 

market. 

 Trading could lead to a loss in competition as financially stable firms would be able to 

shore up more spectrum than necessary from struggling firms irrespective of their 

actual spectrum needs. 
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 Trading may result in existing licensees earning financial gains over the price originally 

paid for the licenses, which, it may be argued, should belong to the government. 

However, the gains provide the incentive for efficiency-enhancing trades and the larger 

the tax imposed on these gains, the less likely they are to take place. Governments will 

need to determine how best to meet revenue requirements, considering principles of 

efficiency, equity and simplicity. A large tax on gains from spectrum sales would be likely 

to come at a substantial cost to efficiency. 

Furthermore, Mawarid Electronics noted that secondary markets must have well-defined 

rules and enforcement mechanisms, with barriers to successful spectrum trading including 

inefficient use of spectrum, high transaction costs of trading, increased risk of interference 

and disruption, and less direct government control over spectrum use.  

The satellite operators were mostly supportive of trading but cautioned that interference 

in neighboring bands must not rise as a result of a trade. 

Zain also asked that spectrum access be made flexible to allow pooling between mobile 

operators to enable MORAN and MOCN type deployments. 

B. Should CITC adopt a property rights model when releasing any of the spectrum bands 

listed in Section 11? Please note that any spectrum acquired through a spectrum trade 

would remain subject to its original conditions and obligations. Please provide supporting 

arguments with your answer.  

Fewer responses addressed property rights. Analysys Mason noted that they were 

generally a good idea but there were many cases, e.g. international obligations where they 

may not work, and even with property rights, companies would be unlikely to trade to 

competitors. 

Samena thought that various license obligations were likely to be needed for some time 

making pure property rights difficult.  

ITC advocated for government ownership over spectrum but with a secondary market for 

leasing usage rights. 
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Otherwise, there was mostly approval, or acceptance, that a move towards property rights 

was appropriate. 

C. What are your views on CITC adopting a hybrid model, where it licenses spectrum based 

on usage with rights and obligations, with the flexibility to trade that spectrum with 

obligations attached? 

Beyond the insight provided into the first two parts of this question, there was nothing 

significant to report here. 

3.3. Our assessment 

Broadly, we concluded that there is support for trading and for a move to property rights, 

albeit with much debate over whether it will be possible in practice to reduce the level of 

obligations on licenses in the future. We note the concern expressed that trading could 

lead to increased interference in neighboring bands. As a result, our conclusions are that 

we should introduce trading in a measured way, understanding that there is much detail to 

be worked through commensurate with meeting Government policy and achieving social 

goals. 

As the current IMT Spectrum policy has allowed, we will continue to facilitate trading of 

spectrum, subject to review and confirmation from CITC. The long-term aim to enable 

trading in all bands, including partial trading of licenses (on a geographical or bandwidth 

basis), time-limited trading (leasing and short-term access) and other approaches will be 

carefully studied. However, there will remain some bands where trading will not be 

practicable. Where bands currently have obligations then these obligations must remain in 

place after any trade. We will study the move towards this long-term aim in a number of 

steps, starting with the simplest forms of trading in the bands where trading is most likely.  
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4. Spectrum Award Mechanisms 

3.1 Introduction 

This section noted that in recent years CITC had moved to the use of auctions to award 

spectrum and asked what lessons could be learnt, and whether auctions should continue 

to be used in future. 

3.2 Summary of responses to the consultation  

A. What are the main lessons learned from participants' experiences during CITC’s 

auctioning of spectrum since 2017?  

There were limited answers to this. Mobily felt that recent auctions have generally worked 

well. However, STC were more critical.  

Zain made similar comments, recommending that CITC not set aside spectrum for entities 

like new entrants, that reserve prices were too high, QoS targets too aggressive, and 

license duration too short at 15 years (it said that a term of at least 25 years was required 

for IMT). They also asked that cross-border interference work cover all mobile bands.  

B. Do you agree that CITC should auction the frequency bands listed in Section 11? For which 

bands do you think an alternative award mechanism, such as beauty contest or a direct 

assignment, might be a more efficient licensing of spectrum?  

Most agreed with auctioning, although many noted that the choice of award format should 

be considered on a band-by-band basis. Mawarid noted one exception, suggesting that the 

450 MHz band was better suited to direct assignment or beauty contest. 

Zain had an alternative view, recommending that CITC adopt a hybrid spectrum award 

model consisting of a managed direct assignment for a standard package of spectrum 

blocks which can be equally offered to all MNOs. An auction approach could be applied as 

a last resort for any excess amount of spectrum which could not be equally allocated 

amongst all three operators or any standard blocks which could not be purchased by an 
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eligible operator, all subject to spectrum caps. Zain said that CITC should place primary 

emphasis on managed assignment to allow for predictable outcomes for operators, given 

the substantial investment required to build out infrastructure and the critical need to 

ensure that such deployments are in no way slowed owing to high spectrum costs. 

Arabsat and other satellite operators continued to make the point that spectrum should 

not be awarded to IMT until the utilization of their existing spectrum is higher. Inmarsat, 

SES and others said that auctions are not suitable for satellite services and license 

applications should be used instead.  

ITC said that CITC must explore further award mechanisms such as improved auctions with 

renewed format and rules or beauty contests for bands in higher demand, and apply a first-

come-first-served mechanism for bands in low demand. In addition, to enable access for 

new service providers to spectrum that has already been allocated, it said that CITC should 

permit secondary markets for spectrum.  

C. Do you agree that backhaul spectrum utilized for high-density fixed wireless (such as the 

E-band) can be auctioned on a block-assignment basis, instead of licensing single-channel 

assignments on a per-link basis? Please provide supporting arguments in your answers.  

There were three schools of thought: 

 
Figure 2: Licensing approaches in the E-band 

• This group of respondees included Huawei, who recommended a 2x1 GHz assignment in E-band to each
operator, Mobily, who thought that block assignment could occur on a per-city basis, Nokia, who said that block
assignment suited the E-band (60 to 90 GHz) but not necessarily all mmWave bands, and Zain, who were in
favour as long as the pricing was no higher than the equivalent link-by-link licensing.

Block licenses approach

• This group included Aramco, STC, who felt that block assignment would be hard to introduce without disrupting
existing link assignments, and the satellite operators, who noted that in bands where there was already satellite
operation then auctions or block awards were not suitable.

Link-by-link approach

• Analysys Mason said that the approach should depend on a number of factors including the level of fibre to
towers, small cell deployments planned, and anticipated usage of the operators. ITC preferred both approaches
running side-by-side.

Both approaches 
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D. What methodology should CITC follow when valuing spectrum bands and setting auction 

reserve prices?  

Analysys Mason said that reserve price should be set according to the technical benefits 

the spectrum will bring to operators but should make sense for small as well as large 

operators. Mobily felt that the valuation should be based on economic benefits of digitizing 

the community. Samena thought that the cost of deploying in the band should be taken 

into account when setting fees. STC argued that reserve prices should take into account 

the fact that 5G revenue was not expected to increase even with additional spectrum 

available. Zain recommended performing international benchmarking and then selecting 

the lowest quartile prices of international benchmarks. 

3.3 Our assessment 

Broadly, responses suggested that the auction program had been mostly successful and 

that auctions were supported for many bands. Those participating in auctions, 

unsurprisingly, argued for lower prices, fewer restrictions and obligations, and longer 

license terms. The lack of success at using auctions to encourage new entrants or provide 

networks for non-commercial users was noted. Some respondees suggested that direct 

assignment would be more appropriate in certain situations. 

Clearly, a case-by-case approach is needed for future spectrum band awards and not all 

bands should necessarily be auctioned. Different approaches may be needed according to 

a range of parameters, including: 

 The anticipated usage of the band. 

 The technology most likely to be deployed. 

 The anticipated extent of propagation in the frequency band. 

 Whether there are social or Governmental objectives to be met from the band. 

 Whether sharing or accommodation of incumbents is needed. 
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There were mixed views on the approach to mmWave bands, such as E-band. Some 

favored block assignment, some block assignment on a city-basis and others the status 

quo. We will look toward approaches that can provide a range of options to satisfy as many 

potential users as possible, while equally preventing spectrum lying unused and preventing 

undue interference. 

We note that some respondees felt that introducing block assignment in bands where 

there was already link-by-link assignment would be difficult without disrupting the existing 

assignments. We understand this complexity, but believe that if we were minded to go 

ahead, that there would be solutions such as requiring the winner of a block award to 

respect and work around existing assignments within the block. Also, we note that it is likely 

that operators with the most individual assignments within a block would bid the highest 

price for access to the block. Hence, we do not believe prior assignment approaches are an 

impediment to future strategy, but clearly need to be managed with care in any proposed 

approach. 

There were also mixed views with respect to methodologies for setting reserve prices for 

licenses subject to auction. Some recommended technical calculations based on the 

benefits the spectrum brought to operators, while others suggested looking at operator 

business cases and international benchmarks.  Some respondees also mentioned a need 

to consider the broader benefits to society of mobile broadband provision. Looking 

forward, we will look at each auction on a case-by-case basis, seeking to balance prices with 

a duty to see spectrum being used as effectively as possible, and securing a fair return for 

society for a scarce resource.  
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5. Spectrum Utilization 

5.1. Introduction 

This section focused on understanding the right balance between allocating spectrum in 

advance of need but still ensuring early utilization of the spectrum. 

5.2. Summary of responses 

A. What are your views on the current status of slow investment in the spectrum acquired 

in the recent CITC auctions? How can CITC encourage more utilization of the spectrum 

exclusively assigned to operators?  

Most of the comments on this question came from the operators, who argued that 

investment had been slow, noting that, according to OpenSignal, Saudi Arabia had a world-

leading 5G deployment. Mobily suggested that utilization should be considered at the city 

level not at the national level. STC suggested encouraging investment with long license 

terms, expected license renewal, and removing barriers to deploying cells, especially small 

cells for 5G. They also suggested waiting at least three years before any evaluation. 

Analysys Mason noted that utilization would improve as the market matured. 

Some in the satellite industry including ESOA and SES had a different view, that the 

deployment was slow because there was low demand for 5G services. They concluded that 

additional spectrum (and in particular spectrum used for satellite operations) should not 

be allocated to 5G until there was clear growth in demand and need for additional 

spectrum. SpaceX suggested instituting network build-out obligations to ensure the 

effective use of spectrum. 

Overall, the view was that while deployment had not been slow, it could be incentivized by 

measures that improve the operator business case and long-term certainty. 
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B. What metrics do you believe CITC should use to assess spectrum utilization by mobile 

operators?  

A few respondees suggested particular formulas that could be used to calculate utilization, 

for example Analysys Mason suggested a formula based on information transmitted per 

unit area and time. STC suggested site density and coverage while Zain suggested 

downlink and uplink throughput measured across the entire network (and not per band or 

technology). Mawarid noted a move towards considering spectrum efficiency at a band 

level rather than a system level around the world and recommending adopting this 

approach but cautioning that only the like radio systems in bands should be compared to 

one another. 

A range of non-technical metrics was also suggested by a variety of respondees including 

revenue generation levels, roll-out plan compliance, presence of an eco-system, and KPIs 

that reflect customer experience. 

Overall, there was no clear consensus or even agreement that measuring spectrum 

utilization was an appropriate approach. 

C. Do you agree that the obligations mentioned above are achievable? Please explain, and 

cite references and relevant benchmarks to support your answers  

Mostly the operators responded, all suggesting that the obligations were very challenging 

and recommending that they be reviewed. Analysys Mason felt that the 2023 obligations 

were appropriate but that the 2027 obligations were significantly more challenging than in 

other countries. 

D. How can CITC improve spectrum utilization in less populated areas? Do you believe it 

would be a reasonable regulatory measure for CITC to mandate USF operators also to use 

the spectrum assignments of other competing operators, if those assignments are 

unused/underutilized in USF areas, to improve rural service provision?  

The satellite operators all noted that satellites can provide coverage in rural areas and that 

this should be considered as part of the overall picture. Some, such as GSMA, suggested 



 

26 
  

that spectrum leasing from operators in areas where they were not using it might help. Zain 

suggested passive and active sharing of spectrum, spectrum pooling, and more public 

funding. 

The operators broadly indicated that a review and change to the approach to USF might 

be appropriate. 

E. Do you think CITC should introduce geographic regional spectrum licenses rather than 

nation-wide spectrum licenses? Would that improve spectrum utilization and improve QoS 

in less-populated regions? Please justify.  

There was very little support for geographical licensing. Most of the operators and the 

GSMA noted that it would cause a need for coordination and synchronization at the 

borders between regions which could add to costs and reduce efficiency of use. Mobily did 

note that in mmWave bands regional licensing might have a role. 

Some of the satellite operators thought geographical licensing would be appropriate – 

ESOA and SES mentioned that Saudi Arabia was large enough to enable it. 

F. What metrics, other than coverage and QoS, should CITC consider when setting 

obligations on spectrum licenses? Please cite references and benchmarks in support of 

your answer.  

Most respondees felt that no other metrics should be considered. Mobily mentioned that 

business case success might be an alternative. 

On a different issue, some of the satellite operators said that a metric targeting protection 

of other users in the band or in adjacent bands should be adopted. For example, Intelsat 

and OneWeb suggested managing Out of Band Emission levels to protect other services 

in the band. 

 

 



 

27 
  

G. Should CITC amend its technology neutrality principle when setting obligations (for 
example, by introducing 5G deployment obligations to ensure that 5G is widely available 
across the Kingdom)?  

There was unanimity that technology neutrality should be maintained as far as possible 
when setting obligations. Analysys Mason noted that the nature of some obligations would 
effectively require a particular technology to deliver them and that no further specification 
was necessary. 
 

5.3. Our assessment 

Overall, there was relatively limited response to these questions. The mobile community 
broadly argued for the status quo, albeit with a relaxation in obligations. The satellite 
community argued their role in rural coverage. All respondees thought technology 
neutrality should be maintained and most that national licensing should be preferred over 
regional. 

Recommendations for CITC focused mostly on ways to improve the business case and 
investment certainty and in subsidizing coverage in uneconomic areas. There was little 
enthusiasm for metrics that measured spectrum efficiency, with some suggesting metrics 
focused more on business case or consumer experience would be more appropriate. 

There were different views from the operators that investment in spectrum recently 
acquired had been slow, noting the time needed to make investment. We note the 
difficulties in measuring speed of investment and suggest that international 
benchmarking be applied in future. We also believe that crowd-sourced data can be used 
to assess spectrum utilization by mobile operators.  

These views will be fed into our broader thinking around the use of market forces, the move 
towards property rights and the levels of obligations that should apply to licenses. While 
technology neutrality of spectrum use has been one of the landmarks of recent CITC 
awards, technology specific obligations may be considered but only in the context of 
achieving national policy objectives that can only be delivered in this way. 
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6. Demand of Verticals 

6.1. Introduction 

This section of the consultation explored the predicted growing demand of wireless 

connectivity among verticals that is anticipated as 5G becomes available. It asked whether 

mobile operators could meet all the needs of verticals or whether other approaches such 

as setting aside spectrum should be adopted.  

In the consultation, we asked for opinions on three possible models for allocating spectrum 

to verticals:  

 
Figure 3: Alternatives to meet 5G use cases demanded by vertical industries 

The questions sought views on the optimal way to provide solutions for verticals without 

compromising the ability of operators to deliver 5G networks and services. 

 

Alternatives to meet 5G

use cases of vertical

industries

Method A: 

Obligations apply to 
commercial providers to 

meet the needs of verticals.

Method B: 

Verticals have dedicated 5G 
spectrum so they can deploy 

their own systems.

Method C:

Verticals have access to 
license-exempt spectrum to 
deploy their own solutions.
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6.2. Summary of responses 

A. What are the most important 5G use cases of different industries that have to be 

satisfied? Are any of them being provided today by service providers?  

Many respondees provided substantial lists of verticals; for example: 

 The 450 MHz Alliance suggested: 

- Energy: smart grid monitoring and control, smart metering, emergency voice. 

- Mobility: street lighting, EV charging installations, control systems. 

- Agriculture: sensors and metering.  

- Health: monitoring, emergency buttons, ambulance guidance.  

- Public Safety. 

 Analysys Mason suggested 

- Transport & communication - Connected car, Fleet management, Autonomous 

vehicles, Goods tracking, Smart parking, AR/VR video conferencing, POS and ITS  

- Producers of government services - Drones, Remote diagnosis, CCTV  

- Retail - AR/VR video conferencing, AR-VR VoD Game, POS, CCTV, Consumer 

wearables 

- Utilities - Drones, AR/VR video conferencing, POS  

- Oil and Non-oil manufacturing sectors - Asset monitoring (warehouse), Connected 

manufacturing, Robots, CCTV, AR/VR video conferencing, POS  

- Finance, insurance & business services - AR/VR video conferencing, POS, CCTV. 

 The Ministry of Communications and Information Technology discussed: 

- Transportation – Connected emergency vehicles and ambulances, vulnerable road 

user discovery, high-speed internet on trains. 
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- Medical – Precision and innovative medical treatment, remote treatment and 

surgery. 

- Energy – Virtual power plants, power plant monitoring. 

- Agricultural – Connected agricultural devices, pesticide spraying, and remote 

operation of devices.  

 Zain mentioned: 

- Smart manufacturing with 5G edge computing, 5G smart campuses and ports – 

including the steering of drones, cranes, and others for industrial applications,  

- Aircraft surface inspection with 5G,  

- Smart factories, Intelligent connected vehicles, 

- 5G cloud VR/AR,  

- 5G-empowered hospital network architecture – including high-resolution video 

consultations, assistance robots and smart wearables,  

- Video surveillance and analytics – real-time high definition video and AI-powered 

situation analysis for smart cities.  

 Aramco listed 5G use cases in the oil and gas industry including 3D AR for plants, 4K live 

video from a drone or digital helmet used during normal and emergency situations, 

camera detection of safety compliance such as PPE compliance, scaffolding safety, and 

anomalies detection. Aramco further notes that use cases that require end-to-end 

latency, network slicing, security, reliability, high bandwidth and edge computing are not 

provided by commercial operators today. 

 Dallah Trans Arabia mentioned particular uses for small cell networks include industrial 

(e.g. robots), mineral mining, and oil exploration.  

 GSMA noted that they have published a paper that captures 15 use cases in China1. 

                                                
1  https://www.gsma.com/greater-china/wp-content/uploads/2020/03/5G-Use-Cases-for-Verticals-China-2020.pdf  
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 Qualcomm listed agriculture, healthcare, education, manufacturing, and public safety. 

There was much overlap, but it was also clear that certain industries, such as power 

distribution, have their own set of particular requirements. 

With respect to services already being provided in the Kingdom, Analysys Mason said that 

mobile operators including STC, Mobily and Zain are providing services supporting truck 

transportation (fleet management), security, smart cities (digital signage), healthcare 

sector (remote monitoring), POS and smart home applications (sensors, smart meters). We 

note that this is a relatively small subset of the potential total market mentioned above, 

and also projected in various analysts’ reports and similar. 

B. Why do you think some European countries decided to set-aside 5G spectrum for 

independent use? Is it challenging for commercial operators to meet vertical demands? 

Please Explain and support your views with evidence.  

Few respondents answered this question directly.  

Analysys Mason and Nokia note that industrial users and large enterprises are interested 

in investing in their own private networks to have control over their own infrastructure 

which is one of the key reasons behind countries setting aside spectrum for independent 

usage. Private networks benefit from better SLAs, greater flexibility for customization, 

improved security, and sometimes lower costs. Aramco said that privacy are the main 

reasons for private ownership.  

Zain addressed the question directly suggesting that because there was a prior history of 

private networks in some European countries that trend has continued. However, they 

cautioned that if enterprises build their own networks this adversely affects the MNO 

business case for 5G, slowing 5G rollout.  

Aramco in its second response notes that commercial operators will not be able to meet 

demand of verticals as provision of the types of services demanded would not be 

financially viable.  
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C. How can CITC ensure the vertical industries demand and use cases are met through 

commercial service providers who have access to 5G spectrum? What obligations should 

be attached to 5G spectrum licenses to ensure these verticals are catered for?  

There was a general view that obligations to serve verticals, some of whom might not yet 

be identified, and their requirements not yet known, would be extremely challenging. Some 

suggested that a better approach could be to oblige operators to lease spectrum to 

verticals if the operator was unable to meet their needs.  In this case, CITC would need to 

provide potential guidance on the minimum amount of spectrum and any price charged 

for the lease. 

Huawei and some of the mobile operators felt that the operator community would be able 

and incentivized to meet the needs of verticals and hence no further action was needed.  

Intel and some others anticipated later questions by suggesting that private spectrum be 

made available such that verticals were not reliant on the operators. 

Aramco notes that commercial operators will not be able to meet the requirements of 

verticals. Aramco recommends adopting all three methods (A, B and C) so each vertical can 

choose the option that is right for its particular use case.  

D. At what point do you think CITC should adopt Method B? Please propose specific criteria 

that should trigger Methods B or C and what its terms and conditions should be?  

Responses to this question were polarized. 

The mobile community felt that they would be able to deliver all that was needed and hence 

methods B and C would not be needed. However, Mobily did mention that Method B might 

be adopted if vertical demand exceeded operator capacity – although quite how this might 

work in practice was not mentioned. 

Many others thought that method B should be provided immediately and noted that 

method C was already available using Wi-Fi and might soon also become available using 

NR-U. Aramco suggested that there might be a geographical division with Method B made 

available in more remote areas where operators were unlikely to provide service. 
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6.3. Our assessment 

Parts C and D of this question resulted in polarized responses. The mobile community felt 

strongly that spectrum should not be provided for verticals, that there should not be any 

obligation on them to serve verticals, and that there was no need for intervention as they 

would naturally provide all that was needed. Others who responded were generally in favor 

of providing spectrum, although potentially outside of urban areas, or on an as-needed 

basis. An intermediate position was for the operators to lease spectrum to verticals where 

they were unable to provide the service themselves, with the potential for this to be an 

obligation.  

There is limited ability to perform benchmarking or learn from best practice since this is 

still an embryonic area, with few deployments.  

European countries have adopted a number of different approaches. Germany and France 

serve as case studies, each having taken a different approach to meeting verticals’ need 

for 5G networks: 

 Germany allowed independent 5G networks to have access to 5G spectrum. The NRA 

stated that for “Germany to take a leading role in 5G applications it must be possible to 

operate a local radio network in production facilities independently of any nationwide 

provision of broadband services by mobile network operators.” 100 MHz of spectrum in 

the 3.6 GHz band, licensed on a regional basis, was reserved for industrial applications. 

Concerns over inefficient use of spectrum were deemed less important than industrial 

users’ need to access to their own spectrum “for reasons of liability, the protection of 

trade secrets and patents” and because industrials frequently operate in rural areas, 

which may be underserved by MNOs. Germany’s approach proved successful among 

industrial users, with 47 licenses being issued to a range of players.2  

 France imposed an obligation on commercial service providers to service industrial 

users. While no spectrum was reserved for verticals, the obligations imposed on 
                                                
2  Bundesnetzagentur, May 2018, President's Chamber decision of 14 May 2018 on the order for and choice of proceedings for the award of spectrum in 

the 2 GHz and 3.6 GHz bands for mobile/fixed communication networks (MFCN) 
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licensees covered a sufficiently broad set of circumstances that industrial users could 

expect their use case to be catered to.3 

We note that some industrial deployments around the world have been self-deployed by 

the manufacturer (often in partnership with mobile operators), suggesting that there is a 

need to make spectrum available to verticals directly. Proponents cite data security (as 

data can stay on premise) as well as flexibility as some of the key advantages of self-

deployment.4  

On the other hand, private systems already operate in a range of bands at VHF and UHF 

bands and private network users also make use of license-exempt bands such as those for 

WLAN and IoT. In addition, industry can procure services from mobile operators and others, 

and we will ensure that operators have sufficient spectrum to deliver this, as discussed 

above. 

We are therefore consedering developing a balanced approach providing lightly-licensed 

as well as license-exempt access to a number of bands as discussed in detail in Sections 6 

and 7 of our Spectrum Outlook.  

A key challenge with regards to lightly-licensed spectrum will be to manage interference. 

We will consult on access conditions for lightly-licensed spectrum that ensure protection 

of existing users and manage interference between new users.  

In addition, we will consult on changes to existing licensed spectrum that will enable 

subleasing of exclusive-use licensed spectrum. Taken together, these measures will ensure 

vertical needs are adequately fulfilled in a timely manner.   

                                                
3  Arcep, November 2019, Décision n° 2019-1386 

4  Ewald H. Kuk, Siemens AG, 2020, Is a private frequency band a must have for an Industrial 5G?, presented at the 15th European Spectrum Management 

Conference 
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7. Spectrum Licensees 

7.1. Introduction 

The first part of this question looked at whether more diversity should be encouraged into 

the marketplace, with new operators, perhaps on a local, vertical or other basis. The second 

part looked at whether the current vertically integrated structure should be adapted 

towards network providers and service providers. 

Three scenarios were set out: 

 

 

Figure 4: Scenarios of operating spectrum 

 

 

Scenario A: 

Operators both own 
networks and 

provide services.

Scenario B: 

A single national 
entity maintains a 

network and multiple 
service providers 

provide user services.

Scenario C: 

Multiple network 
provider and multiple 

service providers.
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7.2. Questions for Section 7. 1 - Summary of responses  

A. Do you think CITC should limit access to spectrum to existing players in the local market? 

How will this help in the digital transformation that Saudi Arabia is aspiring to achieve? 

Please support your answer with detailed justification.  

As might be anticipated, answers to this question were polarized. The mobile community 

felt that access should be limited to the existing players (themselves). Other respondees 

did not recommend restricting access and suggested allowing various new entrants 

including verticals and international players such as satellite operators. Mawarid provided 

a detailed assessment of the current marketplace and suggested that the Saudi Telecom 

Market could accommodate at least: 

 4 x major players in the Mobile Space 

 3-4 major players in the Fixed Space 

 2-4 major players VNOs (FWA & eMBB) 

B. How can CITC ensure that the release of this spectrum, to existing or new players, will 

enable the digital society of the future and “5G everywhere”?  

There was a variety of responses. The mobile community concentrated on concepts that 

would enhance their business case such as adopting ‘best-practice licensing’ (e.g. long-

duration licenses) and providing spectrum at reduced prices. Zain added facilitating 

pooling of spectrum and promoting collaboration with foreign digital platform providers to 

bring digital innovations to Saudi Arabia. 

ESOA suggested supporting allocation to both private and public users.  

ITC recommended the following: 

 Enabling entry of new operators 

 Ensuring spectrum availability in all bands 

 Keeping spectrum cost in line with monetization opportunities;  
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 Supporting infrastructure sharing and spectrum leasing; and  

 Providing financial support where needed. 

7.3. Questions for Section 7. 2 - Summary of responses  

A. Knowing that Scenario A is the status quo in Saudi Arabia, do you recommend CITC to 

explore or adopt Scenarios B and C? Please elaborate.  

The GSMA said that there was no evidence of scenarios B or C working elsewhere. Mobily 

thought that scenario A should be maintained for at least 5-10 years. STC noted there was 

no evidence of market failure so no need for change, and that if change was considered 

there should be an initial process of extensive consultation. 

Analysys Mason noted that many countries are exploring Scenario B as it reduces the 

upfront costs of building out a network and may allow for more efficient spectrum 

utilization but warned against the tendency for band managers to become possessive over 

the spectrum. 

APWPT and SES both preferred Scenario C. APWPT said that scenario C best suits PMSE. 

SES further pointed out that the same market access and licensing conditions should 

apply to both domestic and foreign satellite operators. 

B. Would the separation of spectrum operators and service providers lead to better 

utilization of the spectrum? Would it improve the status of the underutilized spectrum in 

some geographical regions?  

There was little response on this point. Analysys Mason said that single or shared networks 

are probably more efficient but extremely difficult to introduce into an existing 

competitive market. ITC favored separation but cautioned that lessons from elsewhere, 

where this had often failed, needed to be learnt. Where the mobile community commented 

they again recommended the status quo. 
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SES pointed out that the separation between spectrum operators and service providers is 

already a reality in the satellite industry.  

7.4. Our assessment 

In general, we believe in the power of open markets and would only wish to restrict entry in 

any auction or other assignment process if there was clear evidence that this would be 

beneficial or was otherwise necessary. Despite the polarized views from incumbents and 

others, we did not hear convincing arguments for any general policy of restricting entry. 

We note that in most countries, there has been very little new entry into the mobile market 

in open competitions unless there has been a specific policy to encourage new entrants. 

Hence, restricting entry would seem unnecessary. Equally, we note the limited success of 

new entrants in most countries. However, we will consider each award process individually 

and take measures to restrict or encourage entry if there is a strong case for their usage. 

We recognize that when releasing spectrum there are approaches that can improve the 

business case of the license holder, and that, in general, it will be better to award spectrum 

in a manner that reduces costs for the license holder. We also agree that openness to 

infrastructure sharing and spectrum sharing is in general appropriate, although there will 

need to be checks to ensure that competition is not being materially impacted as a result. 

In terms of the structure of operators and whether they should be separated into one or 

more wholesale providers and multiple service providers, we did not see any compelling 

evidence for making this separation, and given the disruption that it would entail, will 

continue with the status quo for the foreseeable future. However, we remain open to any 

operators, new entrants or others, that wish to try different models. We will ensure that the 

regulatory regime permits this and does not disadvantage any particular approach. 



 

39 
  

8. Emerging Radio Technologies 

8.1. Introduction 

This section set out to understand the key technologies which would be important in the 

future use of spectrum. 

The consultation suggested these might include: 

 

Figure 5: Emerging radio technologies 

The questions sought to understand whether this was a comprehensive list and which 

technologies stakeholders thought most important. 

 

IMT2020 (5G) NR-U FWA LPWAN

Wi-Fi6E Broadband PMR LEO satellites V2X

WiGig HAPS and HIBS
Gesture 

recognition radar
Next generation 

positioning



 

40 
  

8.2. Consultation Responses 

A. What technologies do you think CITC should foster to use spectrum the most? Please 

elaborate.  

The key technologies suggested and a list of representative organizations suggesting 

them were as follows: 

 

Figure 6: List of representative organizations suggesting emerging radio technologies 

Echo-Hughes thought that CITC should not foster technologies but should be technology 

neutral and not be concerned with spectrum usage efficiency. Inmarsat said that no 

individual technology should be favored – a balanced approach is needed. 
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The Saudi Electricity Company also mentioned LPWAN, Zigbee and similar for smart meter 

reading, drone connectivity and VSAT. 

ViaSat recommended that Earth Stations in Motion (ESIM) be added to the list of 

technologies.  

Overall, the list of technologies was similar to that suggested in the consultation 

document. 

B. How can CITC enable the use of spectrum for innovative technologies? Should CITC 

make the decision on which technology use which frequency band? Please elaborate.  

A number of respondees recommended providing license-exempt spectrum. Analysys 

Mason also noted that sharing of unused licensed spectrum could be helpful, as would 

ensuring that internationally favored bands for new applications such as LPWAN were free 

of restrictions. Echo-Hughes also mentioned removing burdensome regulations. 

Apple recommended maintaining technology neutrality as well as providing broader bands 

– noting that new technologies use increasingly wide bandwidths.  

The GSMA cautioned that innovative use should be on a short-term basis so the band can 

be cleared if it is not successful, while the mobile community suggested that most 

innovation occurs over the top of mobile networks so an IMT focus would be appropriate. 

C. What should frequency band be made available for which technology? On an exclusive 

or shared basis?  

There was limited response to this question, with most respondents noting that they had 

effectively covered it elsewhere in their response. 
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D. How can CITC enable the use cases for IoT applications? Please elaborate. 

There was a range of suggestions. The 450 MHz alliance thought that 450 MHz networks 

could be used for IoT. The LoRa Alliance recommended providing license-exempt 

spectrum which is globally harmonized. Analysys Mason suggested the following: 

 Cleaning up license-exempt spectrum and removing problematic regulations 

 Enabling permanent roaming 

 Facilitating operator switching  

 Making sure the security framework and advice was up to date. 

The mobile community had a different focus on arranging workshops with Government 

agencies and vertical industries and reducing future uncertainty, believing that from a 

technical viewpoint NB-IoT was available and provided all the connectivity needed.  
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8.3. Our assessment 
Our views on the key technologies mentioned are as follows: 

 
 

 
 

 
 

5G
We agree that this is a critically important technology for Saudi Arabia, both adding additional
mobile capacity and enabling innovative new features that may be the basis for important new
use cases. We welcome its deployment in the Kingdom. We have already provided substantial
spectrum for 5G and will continue to make additional spectrum available as needed.

NB-IoT and LPWAN

We agree that NB-IoT is very important in enabling IoT connectivity, alongside self-deployment
technologies such as LoRa. In addition, by making further spectrum available to mobile
operators and others below 1GHz, we will increase the pool of spectrum that could be used for
NB-IoT. We wish to ensure LPWAN can be deployed with as few restrictions as possible.
Spectrum is already available for this, but we recognise that there are restrictions that can
impact deployment and will work to remove these as far as possible.

FWA
We agree that there may be an important role for FWA. Fixed wireless access (FWA) has
historically played a limited role in providing fixed broadband in the Kingdom. However, looking
forward, we recognise that this may change both owing to the increased capabilities being
developed for 5G and other FWA technologies, and demand for more and better fixed
broadband as more activities move into the home. We are keen to enable a number of different
approaches such that the market can decide which of these is optimal. We have already
facilitated FWA in C-Band and intend to make available frequencies in mmWave bands, both on
an exclusive and shared access basis, which may be used to deploy FWA.
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V2X
This encompasses all vehicle communications including ITS and V2V systems. We note that
there has been interest in V2X for many years but limited deployment to date. Partly this has
been caused by a lack of agreement over a common standard with the Wi-Fi based ITS-G5
competing with the 5G-based C-V2X. We believe that there will be a role for V2X in the future,
although the timing and extent of this is unclear. As a result, we will make harmonised spectrum
available for this application in line with international developments such as the FCC provision
for V2X in the band 5.895-5.925 GHz (see Section 11.20.1 below).

Wi-Fi6E
We agree that Wi-Fi is critically important and that, just as cellular systems need more
spectrum, so do Wi-Fi systems. We will provide spectrum in 6GHz to empower Wi-Fi

WiGig
WiGig is already enabled in the 60 GHz band but has had limited adoption to date. It may grow in
its original application of short-range connectivity, but is also the basis of FWA solutions such as
Terragraph. We wish to allow these to be trialled and launched commercially. We will broaden
the license-exempt allocation at these frequencies to allow greater WiGig use.

PMR
Private industry or “verticals” can include factories, refineries, offices, farms, various campuses and
other similar locations. These are typically characterised by a limited geographical area, sometimes
enclosed within a building. Just as there is a great variety of verticals, there is great variety in their
connectivity requirements. This might include simple analogue single channel systems through to
5G ultra-low latency networks. We will facilitate a range of PMR deployments from conventional
single channel, to LTE and 5G-based local and national networks.
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HAPS

HAPS can provide a variety of connectivity and services . It can act as high altitude IMT base
stations (HIBS), providing connectivity directly to mobile devices with low latency. We also view
HAPS as predominantly a solution for rural areas. Considering spectrum is rarely constrained in
rural areas, we see HAPS become viable, that geographical sharing of spectrum should be possible.
Hence, we are open to foster emerging technologies such as HAPS by providing spectrum if
needed and allow trials.

Non-GEO satellites
Non-GEO Satellites provide a wide range of functions including connectivity in less-served areas
and provide backhauling capacity for 5G. They can also provide IoT connectivity in those areas
where there are no terrestrial networks, which is critical for Saudi Arabia. Therefore, We will
update regulations as needed to allow NGSO, ESIM, IoT and other innovative uses that might
emerge in existing satellite bands. We are open to foster new technologies by providing
spectrum if needed and allow trials.

Air-to-ground
We agree that there is demand for connectivity in flight and note the successful deployment of air-
to-ground in Europe in the 2GHz band and in the US using 800MHz and 5GHz. Given that the
bands used in Europe – 1980-2010/2170-2200MHz – are available in Saudi Arabia and given that
those most likely to deploy such as service expressed a preference in these bands then we plan to
make them available on a technology and usage-neutral basis as discussed in Section 11.9.
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Broadly, respondents recommended: 

 Making spectrum available on a license-exempt basis, possibly on a shared basis and 

with the removal of any unhelpful restrictions; 

 Changing some competition-related legislation such as roaming for IoT devices; and 

 Facilitating workshops to ensure those using innovative services were well-informed 

and to facilitate linkages between suppliers and users. 

There was a split between the mobile community that broadly saw innovation as happening 

over the top of mobile networks, and others who saw innovation as happening through new 

uses of spectrum. Of course, both routes can, and should be promoted. 

We agree that innovation happens both on licensed spectrum, often in conjunction with 

existing networks, and in license-exempt spectrum, often based on new deployments. We 

will work to make as more spectrum available both on a licensed and license-exempt basis, 

and through shared use and other innovative manners. We will also work with industry to 

identify regulation felt to be unhelpful and seek to address this where possible. We will also 

look to establish workshops, especially to promote IoT.  
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9. Competition and Complementarity of Technologies 

9.1. Introduction 

This question noted that some technologies complement each other – for example Wi-Fi 

off-loading and cellular traffic, while others competed with each other for spectrum access 

or for users. While CITC wishes to remain technology-neutral as far as possible, these 

questions explored whether there were situations where a more technology-specific route 

should be followed. 

9.2. Consultation Responses 

A. How can CITC help to support the co-existence and complementarity of different 

technologies through spectrum policy? Please support your answer with specific 

suggestions of how CITC can promote growth and adoption of new emerging technologies 

in the Kingdom.  

Analysys Mason had four suggestions: 

 Allow underlays 

 Allow coexistence on under-utilized licensed bands 

 Set aside innovation bands  

 Establish a technical advisory group 

The DSA suggested using dynamic databases, e.g. in 71-76 GHz fixed link bands, with 

automatic assignment and interference avoidance. Huawei noted that IMT is not designed 

to coexist with other technologies except on a geographical basis with incumbents. SES 

said that a mix of technologies is needed, and that satellite is complimentary to 5G. 
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B. Should CITC deviate from the technology neutrality principle when regulating and 

licensing the use of frequency bands? Is it justifiable for the CITC to mandate a specific 

technology for a licensee should use in order to avoid co-existence problems? 

All respondents recommended technological neutrality, and none suggested situations 

where deviation from this would be appropriate. 

9.3. Our assessment 
 

There are two issues that are somewhat mixed in these responses: 

 
Figure 7: Competition and Complementarity of Technologies 

 We believe these are two different issues and address them separately. 

It is clear that some technologies are complementary. Wi-Fi is critical as a way to off-load 
cellular traffic and provide in-building connectivity where cellular signals are weak. Satellite 
also has a critical role to play in extending connectivity deeper into rural areas than cellular 
systems are normally able to do. It is clearly important that where technologies are 
complimentary that all relevant technologies have sufficient spectrum such that they can 
play an appropriate role. For example, providing more spectrum to cellular and less to Wi-
Fi might actually result in a lower overall data capacity if cellular then had more spectrum 
than needed and Wi-Fi less. Hence, we will work to understand where technologies are 
complimentary and to keep the different elements in an appropriate balance. Note, this 
does not mean equal amounts of spectrum, rather a more complex assessment as to 
whether one technology is constraining the overall service more than another. 

In doing this, we will continue to adopt technology neutrality. We believe this is important 
in fostering innovation, preventing spectrum being used inefficiently and allowing market-
based mechanisms to set optimal usage. Hence, while we might seek more spectrum, say, 

The complementary 
roles of different 

technologies

The co-existence of 
different technologies 

in the same band
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for Wi-Fi, we will allocate this spectrum in a technology-neutral manner, i.e. for license-
exempt uses in a manner that allows Wi-Fi usage. 

The second issue was co-existence, which we have addressed elsewhere in terms of the 
use of various sharing mechanisms. We believe that there is much scope for sharing and 
that there are emerging novel approaches such as dynamic database access that can 
facilitate this, but that decisions need to be made on a band-by-band basis. 
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10. Fair Access to Adjacent Sectors 

10.1. Introduction 

This section addressed how the needs of non-IMT users could be balanced with those of 

IMT. There were few responses. 

10.2. Summary of responses 

A. How can CITC ensure the demand coming from other sectors for other radio services 

have interference-free access to spectrum, while fostering the innovative commercial use 

of spectrum?  

Analysys Mason suggested setting etiquette rules for access to the band. Aramco called 

for special consideration needed for those operating in remote areas. Mobily mentioned 

sufficient guard band and coordination (e.g. around the use of TDD) where needed. Zain and 

others recommended the use of ITU studies on coexistence, and ViaSat recommended 

following ITU Resolution 238 on the protection of incumbent services. 

B. What methodology can CITC use to decide between competing or conflicting demand 

from different radio services? 

Analysys Mason set out a detailed assessment framework which should take into 

consideration the current situation, the competing radio services and their respective 

bands, the degree of inflexibility of the services to be shifted to other bands, the 

importance of the competing radio services in the context of national importance, the 

economic and social impact, and the study of the international best practices.  

Mobily recommended to have a methodology based on weighted conflict factors (although 

it was not clear what these might be). 

10.3. Our assessment 

The responses to this section mostly suggested either: 
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 Approaches to assessing the importance or value of a service, which would then allow 

access to be prioritized. 

 Methods to facilitate sharing. 

We agree that when considering overall spectrum strategy as well as band-by-band issues 

that firstly the optimal use should be determined as far as possible by considering the likely 

economic value created, and then secondly, use of the band be maximized through 

approaches that might include sharing. Equally, we note that in practice, there are cases 

where it is not possible or appropriate to follow this approach for any of the following 

reasons: 

 There is clear international harmonization for the band with equipment only available 

for one service, making consideration of alternative services pointless. 

 There is insufficient evidence to allow calculation of economic impact. This might be the 

case for a new service, or even for services like Wi-Fi where value is very difficult to 

estimate. 

 A band can be allocated in a way that allows multiple services to be deployed, and hence 

a decision does not need to be made between them. 

 There are national policy or reasons which strongly favor a particular allocation 

approach. 

Where possible, and where relevant, we will aim to use a structured methodology which we 

will describe in more detail in forthcoming Spectrum Roadmap publications to determine 

the best use of a band which will be based around the added economic and social value. 

This will draw upon best-practice, for example in their Spectrum Management Handbook5, 

the ITU recommend taking into account public and government needs and benefit 

considerations including: 

 Requirement of the service for radio frequencies;  

                                                
5 ITU, Handbook on national spectrum management, 2015, https://www.itu.int/dms_pub/itu-r/opb/hdb/R-HDB-21-2015-PDF-E.pdf, section 1.6.1 

https://www.itu.int/dms_pub/itu-r/opb/hdb/R-HDB-21-2015-PDF-E.pdf
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 Probable number of people who will receive benefits from the service;  

 Relative social and economic importance of the service, including safety of life, 

protection of property and disaster relief;  

 Probability of establishment of the service and the degree of public support which is 

expected for the service;  

 Impact of the new applications on existing investment in the proposed frequency band;  

 Government requirements for security, aeronautical, maritime, and science services. 

Other best practice can be found, for example, in Ofcom’s Spectrum Framework Review6 

which sets out an approach of allocating sufficient spectrum to license-exempt and lightly-

licensed uses according to an assessment of needs, then using market mechanisms to 

distribute other bands. The FCC7 make 21 recommendations including providing a stable 

process that enables flexible spectrum use. 

We recognize that there will need to be an element of judgement in many of these 

decisions due to uncertainty, conflicting demands and an inability to quantify all key 

parameters. We will set out how we have reached any decision and generally consult on 

our thinking to allow feedback from interested parties. 

In terms of sharing, we have already discussed this in response to earlier questions where 

we indicated a strong intention to use conventional and novel sharing approaches to 

facilitate access to spectrum where appropriate. 

 

 

                                                
6 https://www.ofcom.org.uk/__data/assets/pdf_file/0015/32226/sfr_statement.pdf 
7 https://www.fcc.gov/general/best-practices-national-spectrum-management 
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11. Frequency bands 

Introduction 

Section 11 covered a large number of frequency bands that are currently being considered 

for potential change. The section started with three general questions concerning the 

overall release process and roadmap. 

Summary of responses 

A. Should CITC release spectrum as it becomes available? Or should it be done in a phased 

manner, i.e., defer the release of some spectrum bands until they can be awarded 

collectively in bundles? What factors should CITC consider when determining the release 

timeframe for spectrum, e.g., availability of complementary high and low-frequency bands, 

etc.? Please elaborate.  

There was a general preference to release spectrum as soon as possible. However, ESOA, 

and the satellite community generally, noted that spectrum release should be based on 

demand and phased to avoid underutilization of spectrum. ESOA warned that premature 

release could make it harder to re-purpose spectrum should new solutions emerge in the 

future. SES noted that the timetable for satellite launches gives a good indication of future 

satellite demand. 

There were differing views on whether spectrum should be issued in bundles. Mobile 

operators generally preferred bundles due to the following: 

 This provided them with greater flexibility when bidding as they could clearly see all 

spectrum currently available 

 If all spectrum in a band (e.g. 600-700 MHz) was awarded simultaneously this tended to 

reduce the chance of fragmented awards.  
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Mobily said they would prefer delaying auctions until appropriate bundles could be formed. 

Others, such as Apple, cautioned that bundles could result in under-utilized spectrum as 

operators and others might not be able to invest in all bands acquired simultaneously. 

The GSMA made the case for predictability, recommending that governments publish: 

 National broadband plans setting out how targets for widespread broadband will be 

achieved 

 A spectrum roadmap providing a schedule for forthcoming spectrum releases to meet 

the government’s broadband plan as well as other demands on spectrum. 

They noted that information on future spectrum release is critical in order for businesses 

to prepare investment plans, secure financing and develop arrangements for deploying 

particular technologies. Inmarsat said that a five-year plan was needed and noted that 

Australia was a good example of this, and that plans should include satellite spectrum 

demands. Motorola also noted the need for plans to include more than just IMT, citing that 

there should be enough spectrum bands for all users including commercial carriers, private 

civilian entities looking to deploy broadband wireless using IMT technology (LTE, NR) or 

governmental applications such as Broadband PPDR. Yah mentioned that spectrum 

should be made available to new entrants once they have demonstrated clearly the ability 

to deliver technologically and commercially on the proposed use case. 

Nokia noted that priority should be given to those harmonized bands for which a solid end-

to-end ecosystem is already in place. Qualcomm recommended studying international 

developments and provided extensive examples. 

Zain said that the release of spectrum must be in a phased manner and when there is 

demand from the licensees, and highlighted the following items as being essential if the 

full economic value of the release of the spectrum is to be realized: 
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1. Ecosystem maturity – this includes the availability of chipsets, base station 

infrastructure, affordable devices, and roaming capabilities (where applicable) 

2. Availability of proven use cases in a particular spectrum band 

3. Cross-border interference/frame synchronization agreement in place 

4. The need to achieve a fair return on investment by spectrum acquirers 

5. Harmonization efforts globally on a specific spectrum band – which will lead to 

economies of scale and scope 

6. The risk of additional tower loading on MNOs sites (with the need to deploy several 

different antennas to cater for the various spectrum bands) 

Overall, the view was generally that spectrum should be released in a timely manner, not 

necessarily as soon as possible, bearing in mind the possible advantages of bundling, the 

amount of spectrum recently awarded and the needs of the sector. A clear five-year plan 

was seen as important to provide predictability and allow for spectrum users to plan ahead. 

B. How can CITC develop a timing roadmap for commercial spectrum award(s)? What 

factors should be included in the prioritization matrix, and what should be the appropriate 

weighting of each element?  

There were a number of helpful suggestions as to the factors to include. 

The GSMA said that a sound spectrum roadmap should cover:  

 an audit setting out current use of spectrum and identifying any spectrum that could 

be re-allocated to higher value use;  

 the schedule for future spectrum releases;  

 how spectrum will be assigned including a framework for determining spectrum prices 

and other terms and conditions; 

 the timing and process for spectrum renewal decisions, taking into account:  

- bandwidth available and band characteristic (e.g. coverage vs capacity); and 

- timeline when band can be cleared - ecosystem of the band (3GPP band plan, 

handset availability, ...); 
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 MNO's spectrum needs and existing spectrum holdings. 

Mobily said that the key factors were: 

 Current use of spectrum and current / future alternative; 

 Global market trend; 

 Local market trend; and 

 Device roadmap based on the global demand. 

Nokia said the key factors were: 

 The level of harmonization of the respective band and its existing ecosystem: 3GPP 

band plan and technical specifications, end-to-end ecosystem including end-user 

devices, etc.; 

 Band details: bandwidth, technical characteristic (coverage vs. capacity); 

 Availability: timeline for clearing the band; 

 Market demand; and 

 Licensing model: exclusive vs. shared usage. 

STC identified: 

 Ecosystem readiness from main vendors;  

 Deployment time requirements;  

 Spectrum demand, and  

 Availability of spectrum to develop a timing roadmap for commercial spectrum 

award(s). 

ITC said that bands with higher demand and more socio-economic impact should be 

prioritized. 
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Zain said that the prioritization matrix should include the harmonization status, the 

clearance status, the ecosystem maturity, the use case availability, the band in which the 

allocation falls and co-existence.  

A few respondees made the case for particular bands to be included – for example HPE 

and the Wi-Fi Alliance said that the 6 GHz band should be added to release plans. These 

specific points are considered under the particular band question, below. 

C. To the best of your knowledge, can you suggest a commercial spectrum award roadmap? 

Please explain.  

GSMA said that CITC have already made available more than 1100 MHz for IMT in the sub-

6 GHz range and should now focus on 26/28 GHz. CITC should consult MNOs on when this 

band would be required and make it available accordingly. Additional low and mid bands 

will still be required to provide nationwide coverage. New IMT bands such as the 600 MHz, 

and the 6 GHz are under discussion and could be identified at WRC-23. Therefore, it said 

that CITC should make provisions in the long-term roadmap, should those bands be 

identified in 3 years’ time. Nokia had a very similar set of recommendations. 

Detailed proposed plans were provided by STC and Zain. These views are very helpful and 

will feed into our overall thinking. 

Our assessment 
Overall, the general view was that spectrum should be released in a timely manner, not 

necessarily as soon as possible, bearing in mind the advantages of possible bundling, the 

amount of spectrum recently awarded and the needs of the sector. A clear five-year plan 

was seen as important to provide predictability and allow for spectrum users to plan ahead. 

Collectively, the recommendations for developing a future release program could be 

summarized as follows: 



 

58 
  

Table 2: Summary of recommendations for developing a future release 

Recommendation Number of mentions 
Audit of current use and effort needed for clearance or coexistence 3 

Discussion of future needs including local and global market trends and indication 

of use cases existing 
5 

Prioritize according to the level of band harmonization and device roadmaps 4 

Provide a schedule of future releases including licensed/license-exempt 

bandwidth and timing with prioritization allowing sufficient time between awards 
3 

Provide details of the assignment process 1 

Provide details of the renewal process where bands are to remain in current use 1 

 

We will look carefully at the release program, releasing spectrum in bundles where this is 

clearly helpful, but allowing sufficient time for each band or bundle to be assimilated by the 

operators and for lessons to be learnt. We will aim for a clear five-year plan, taking into 

account the recommended items for inclusion, as far as is possible within the timescales 

and resources available. 

11.1. 450 – 470 MHz 

11.1.1. Current status 

The 450 – 470 MHz band is used for specialized networks in the Kingdom by about 1,000 

licensees, mainly in cities, but some across the Kingdom. These are predominantly 

analogue and simple, low-bandwidth, digital PMR systems. 

Other countries have deployed CDMA and, more recently, LTE networks in this band. These 

networks have been assigned nationwide licenses, and those remaining CDMA networks 

have largely completed the process of migrating toward Long Term Evolution (LTE) 

technology.  
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11.1.2. Summary of consultation responses 

Potential use cases 

The 450 MHz Alliance believes that demand for PMR TETRA radio will continue to decline 

over the next 5 years. At the same time, the LTE 450 ecosystem is developing rapidly. The 

emerging use cases for this band are in critical communications (energy, health, mobility, 

public safety and others). All of these require exclusive-use licenses. 

Apple recommends adopting a technology and service neutral approach to this band and 

believes it is particularly well suited for rural deployments and for IoT applications.  

Intel thinks this band should be made available for licensed 5G to improve connectivity in 

rural areas. 

BCG mentions that this band is not relevant for IMT as there is no ecosystem for it. 

Huawei says that TETRA will be replaced by 3GPP for trunking services.  

Qualcomm believes this band will be important for IoT applications in the future. 

Motorola believes the band is going to continue to be important for PMR/PPDR 

applications. Spectrum fees have created a barrier for commercially viable deployments 

and should be revised. 

Mawarid Electronics believes that the band will be critical for NB-IoT, eMTC and LPWAN. 

The GSMA states that the band should be allocated to IMT. It says that the reason for 

limited deployments is the small bandwidth and the form factor of the antennas that are 

required to support this band. Given these constraints, it says the band is likely going to be 

used for NB-IoT and LTE-M deployments. 

Cullen points out that the Czech Republic, Denmark, Finland, Hungary, Norway, Poland and 

Sweden issued licenses or amended existing licenses to allow the deployment of LTE in the 

band. Slovakia and Germany plan to award the band. There have also been identifications 

for IMT in the Americas.  
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Demand and time scales  

The 450 MHz Alliance recommends adopting the 3GPP standards with 2x 1.4, 2x 3 and/or 

2x 5 MHz FDD channels with 10 MHz channel separation. It recommends making available 

2x5 MHz in one of the following three configurations: 

 452.5 – 457.5 MHz for uplink and 462.5 – 467.5 for downlink, FDD (band 31); or 

 451 – 456 MHz for uplink and 461 – 466 MHz for downlink, FDD (band 72); or 

 450 – 455 MHz for uplink and 460 – 465 MHz for downlink, FDD (band 73). 

The 2x 5 MHz could be assigned in a single license, or alternatively in two parts (2x 1.4 MHz 

plus 2x 3 MHz) or even three (each 2x 1.4 MHz), depending on local needs and 

circumstances. Licensees in other countries include dedicated user groups (grid operators, 

public safety organizations) or niche players that exploit highly reliable networks on a more 

commercial basis. Networks exist most visibly in Europe, South America and East Asia. 

Nokia also encourages a transition to 3GPP of the band. Apart from dedicated bandwidth, 

the only constraint it sees to transition is the ability of direct-mode LTE to achieve the 

same performance as high-power TETRA devices. This could be overcome by adding an 

additional power class and undertaking related coexistence studies.  

Airbus states that PPDR networks using LTE/5G could be deployed in this band by 2025-

2035 depending on ecosystem availability. 

Ericsson states that demand for this band is growing in particular from Utilities, Public 

Safety and Security, Civil Contingencies and other CNI providers and that regulators are 

studying options for refarming the band. 4G networks would be able to offer the same 

services as narrowband PMR/LMR and will add other capabilities. At least 2x5 MHz, and 

potentially 2x10 MHz, are needed to support high performance, group-based 

communications. There is an established and growing device ecosystem for this band. 

Refarming of the band should start within the next 2 years given trends in other markets.  

Huawei recommends phasing out TETRA gradually and replacing it with 3GPP standard 

trunking services. The ecosystem for band 31 is still limited, though.  
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Aramco is interested in rolling out a private LTE/5G network in this range and would like 

this band to be made available for 5G by 2020. 

The Saudi Electricity Company would like to use the band for a private LTE network at its 

plants.  

STC would like to see the band be made available for IMT in 2022 and allocated to a single 

network (within a given area). It believes that LTE will replace TETRA systems as it uses 

spectrum more efficiently. STC thinks a 3-year transition period should be sufficient to 

migrate all users to LTE and that legacy systems could be switched off after 2025. STC 

thinks that other users could potentially also be shifted to other bands (such as 410 – 430 

MHz for narrowband applications), paving the way for CITC to then assign a 2x5 MHz for 

use in Private LTE networks. 

Zain believes the band should be refarmed and assigned to either an MNO (for IoT) or for 

PPDR and that any award should take place once the ecosystem is mature.  

Mobily also highlights the growing LTE ecosystem for this band, but is concerned that its 

small bandwidth and lack of mobile handsets as a limitation for mobile deployments. The 

potential need to share the band with UHF or TETRA is another obstacle. 

Coexistence and other issues 

The APWPT state that any coexistence studies should take into account the existing use 

of this spectrum for PMSE (remote control of video cameras and other systems as well as 

for team communication).  

Motorola states that TETRA will continue to play an important role. If this band is opened 

up for LTE or NB-IoT, there should be enough spectrum for both PMR and LTE to coexist. 

Motorola can provide a methodology to assess interference potential if a broadband 

channel is introduced in adjacent or co-channel. 

Mawarid Electronics says that the band should be allocated for 5G using a beauty contest 

or direct award which should then coexist with TETRA use.  
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Aramco operates a TETRA network in this range which may need to switch to a different 

frequency if the band was made available for LTE/5G. This would require replacing its 

equipment. Demand for TETRA networks will likely continue in particular on industrial sites.  

Aramco recommends a hierarchical sharing framework with primary and secondary users. 

Use should then be coordinated locally. 

Huawei believes that co-channel coexistence in the same geographical area is not possible 

especially with this low band. Huawei recommends that CITC clears the band or portion of 

it from existing usage in a given area to facilitate transition to 3GPP technologies. Given 

the fragmented use of the band, it may be better to than switch to regional licenses for this 

band. 

11.1.3. Our assessment 

The band is currently used by about 1,000 licensees, mainly in cities, but some across the 

Kingdom. These are predominantly analogue and simple digital PMR systems. The majority 

of civil assignments are in the frequency range 453.25 to 457 MHz (paired with 463.25 to 

467 MHz).  

The responses we have received imply that there will likely be competing demand for this 

spectrum from different users in the medium term. Some users may wish to deploy an NB-

IoT network (presumably nationwide) whereas others would like to use it for PMR. 

We do not see NB-IoT use as particularly likely. There are already NB-IoT networks 

deployed by the mobile operators in their 700-900 MHz assignments. Equipment and 

modules for 450 MHz NB-IoT do not appear to be readily available. NB-IoT tends to require 

a complete LTE network to be deployed and so is not well suited to smaller-scale 

deployment, although there are proposals for a license-exempt variant. For those that do 

wish to self-deploy IoT systems, technologies like LoRa are available in license-exempt 

bands8 including 868-869 MHz (Europe), 902-930 MHz (US), 470-510 MHz (China) and 920-

923 MHz (Asia-Pacific). The main band for license-exempt LPWAN in Saudi Arabia is 868-

                                                
8 https://www.thethingsnetwork.org/docs/lorawan/frequency-plans.html 
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869 MHz but there are incumbents and requirements for licenses for entities providing 

commercial services.  We recognize that this may create a barrier to using the license-

exempt frequencies in the 800 MHz band which we will address (see Spectrum Outlook). 

We do recognize a potential for large-scale PMR networks for utilities or PPDR. There are 

a number of initiatives along these lines in Europe based predominantly on LTE. If such a 

network were deployed it could, in principle, also offer NB-IoT connectivity (subject to 

equipment availability). 

We have analyzed the usage situation in the band and believe between 2x3 and 2x5 MHz 

of spectrum can be cleared and made available on an exclusive basis. We plan to allocate 

this spectrum to provide nationwide coverage of a specialized network. We will announce 

the procedure and the mechanism of releasing this license in the first half of 2021 and then 

move to release this spectrum as soon as possible. 

Since there are current users in the band, the reallocation process will require moving some 

of the existing users within the band. We will therefore have to find the right balance 

between moving incumbents while allowing for harmonized equipment to be used in the 

band. We will do this in coordination with the relevant stakeholders.  
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11.2. 617 – 652 / 663 – 698 MHz 

11.2.1. Current status 

This band has historically been allocated for terrestrial TV in both Saudi Arabia and much 

of the world.  However, the US and Canada have already assigned it for IMT (b71/n71), having 

repacked broadcasters in lower UHF frequencies. The band has also been identified for IMT 

by Colombia and Mexico.  There is very limited demand for terrestrial TV in Saudi Arabia: 

only 1% of all households actually receive terrestrial broadcast signals.9 This suggests an 

opportunity to clear 600 MHz for IMT, possibly adopting the North American band plan, 

particularly as the band has been identified as an IMT candidate band in the KSA National 

Frequency Plan. 

At ITU level, the band is not identified for IMT in Region 1, but we understand that a number 

of countries are considering the option to repurpose the spectrum in the medium term.  At 

WRC-19, a study item was proposed to review the spectrum needs of existing services in 

the 470 – 960 MHz range in Region 1. 

11.2.2. Summary of consultation responses 

Potential use cases 

A majority of respondents agreed that it would be beneficial to assign this band for IMT 

(Analysys Mason, BCG, Ericsson, Huawei, Intel, Qualcomm, Nokia, GSMA, ITC, Mobily, STC 

and Zain). The exceptions were the broadcasters (ASBU, SBA), media (GCAM), and PMSE 

users (Shure, APWPT). 

Shure highlights that IMT 4G/5G does not support spectrum sharing and that primary 

users as well as the land mobile service PMSE (SAB/SAP) would have to be relocated. 

The ASBU points out that the band is used for DTTB in the Kingdom and there are 135 DVB-

T2 transmitters in operation covering 95% of the population. The UHF band is the only 

spectrum band that is globally available for further development of DTTB services and 

                                                
9 Plum Consulting, 2015, Terrestrial broadcasting and spectrum use in the Arab states. 
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enables the associated economies of scale. IMT has already received a sizeable allocation 

in the sub-1 GHz bands and any further allocation should only be made once the allocated 

spectrum is used to its full potential.  

Demand and timeline 

STC, Zain and Huawei support an allocation for IMT in 2021 whereas Mobily thinks it should 

be allocated in 2022. STC believes it needs at least 2x15 MHz and Zain would like at least 

2x15 MHz if it cannot expand its current 800 MHz holdings.  

Coexistence and interference at the border 

Respondents generally agree that separation distances would be too large and that 

coexistence of IMT and terrestrial TV in the same channel is not workable.  

Proponents of allocating this band for IMT recommended that TV should be relocated to 

another band. 

The GSMA, while not having an official position on the matter, notes that various options 

for co-existence have been discussed informally by market players. These include the use 

of sub-regional clusters to provide a large geographic area all using the same service - such 

as e.g. ASMG countries - or also looking at technical options and frequency arrangements 

including the impact that different technologies such as FDD or SDL might have on 

sharing. 

Nokia and Zain highlight that possible cross border interferences between different 

technologies should be addressed in a similar way as for the 700 MHz band for which ITU-

R have had issued extensive studies. ITU-R’s special task group TG 6/1 is designated to 

carry out studies for the AI 1.5, including compatibility studies between services. The first 

meeting of TG 6/1 is scheduled for October 2020. However, it will take 3-4 years to 

determine the appropriate use of the band. 

The ASBU highlights that use of the band should be coordinated with neighboring 

countries to avoid interference given the large separation distances required in some 

cases.  
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APWPT sees international coordination based on an international mandate as advisable. 

With regard to PMSE (in working groups also known as SAB/SAP or ENG), these are 

currently ITU-R RES 59-2 and RES 235.  

11.2.3. Our assessment 

The responses to the consultation have highlighted the importance of allocating more sub-

1 GHz spectrum for IMT to meet medium-long term demand for mobile data. It is also clear 

that the band cannot be shared between terrestrial TV and IMT as numerous studies by 

the EC and others have shown. In order to open up the band for IMT, terrestrial TV would 

need to either be repacked in residual VHF and UHF channels or switched off completely. 

There are TV stations in the entire range from 610 – 762 MHz. However, we believe that 

some of these can be repacked into multiplexes below 610 MHz. Others may no longer be 

in use. Overall, we expect it to be possible to clear the 600 MHz band.  

A migration process has occurred in many countries and the process is well understood. It 

typically involves replanning the TV channels across the remaining band on a national and 

international level and then developing a plan for each site. The process may take several 

years and while the costs can be significant, they are typically much lower than the value 

of the band in alternative uses. There are currently 7 TV and 5 audio channels in the 

Kingdom. The Digital Video Broadcasting Project aimed to increase the number of 

channels to 30. As shown in a recent study10, this would require between 4 to 5 DTT 

multiplexes which could be accommodated in the VHF band and the UHF band below 582 

MHz. Our own analysis shows that the existing 7 TV and 5 audio channels could be repacked 

into 1 or 2 DTT multiplexes.  

The study mentioned above also highlights that terrestrial TV in neighboring countries can 

likely also be accommodated below 582 MHz. We therefore believe that there is 

considerable scope to achieve consensus for refarming the 600 MHz band for IMT in the 

region.  

                                                
10 Plum Consulting, 2015, Terrestrial broadcasting and spectrum use in the Arab states 
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We are minded to release this band for IMT use in an auction in 2021 and are planning to 

consult on the details of this award in a consultation in the first half of 2021. The auction 

will likely include other sub-1 GHz spectrum. 

We are minded to adopt the North American band plan, with 2x35 MHz spectrum available.  

This configuration uniquely offers an established mobile ecosystem.  It is also possible that 

other countries in ITU Region 1 will in due course adopt this same band plan, meaning it 

could become a global band. We understand that WRC-23 will study IMT use in the 600 

MHz band in ITU Region 1 which may lead to even more countries in this region repurposing 

this band for IMT.  

11.3. 698-703 / 753-758 MHz 

11.3.1. Current status 

The CITC offered this block for award by auction in 2017 and again in 2018. There was no 

interest from mobile operators in either auction.  

The uplink (698 – 703 MHz) sits between the uplink of band of the 600 MHz band (b71, n71) 

and STC’s uplink in the 700 MHz band. The downlink (753-758 MHz) sits below STC’s 

downlink block in the 700 MHz band and cuts into a possible allocation of SDL from 738 – 

758 MHz. 

11.3.2. Summary of consultation responses 

Potential use cases 

Cullen notes that EU member states can choose between the following four options for 

spectrum outside of the core band 28 (703 – 733 / 758 – 788 MHz): 

 Option 1: Up to 20 MHz in the duplex gap as supplemental downlink (SDL) 

 Option 2: PPDR use in 698-703 / 753-758 MHz or 733 – 736 / 788-791 MHz, or both 

 Option 3: Machine-to-machine radio communications in 733–736/788-791 MHz 

 Option 4: PMSE can be allowed to continue using 694-703 MHz and 733-758 MHz. 
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A number of respondents highlight that this block has been allocated for PPDR in other 

countries (Analysys Mason, Nokia, Cullen, Airbus). Nokia also sees growing interest for both 

this block and the block 733-736 / 788-791 MHz for use by government agencies and 

verticals in Europe.  

Motorola notes that the block should only be allocated once a final decision on all PPDR 

spectrum in the Kingdom has been made and the needs of the PPDR agencies have been 

addressed. Motorola is not aware of TETRA or GSM-R developments in this band. TETRA 

is available in the 800 MHz (806-824 / 851-869 MHz) and in different parts of the 350-470 

MHz frequency range. GSM-R is harmonized in CEPT in the 876–880 MHz (uplink) and 921–

925 MHz (downlink) giving a spectrum allocation of 2 x 4 MHz. The Future Railway Mobile 

Communication System (FRMCS) is being planned in CEPT countries in 874.4-880 / 919.4-

925 MHz and in 1900-1920 MHz. Co-existence between 200 KHz GSM-R systems and LTE 

has been evaluated by CEPT in ECC Report 314. 

Aramco believes that part of the band should be allocated for private LTE networks and 

that there is an ecosystem for this band available for the oil and gas industry. In anticipates 

additional demand will occur in 3-4 years to provide private mission critical broadband 

services to green field such as new oil and gas facilities. 

Ericsson and Mobily agreed that the spectrum should be used for mobile, but said that 

band b68 is not well supported and only includes a limited amount of bandwidth. 

APWPT also pointed out that the band is used for PMSE. 

Demand and timelines 

According to Ericsson, a viable ecosystem for PPDR will not develop before 2022. Huawei 

and Nokia agree that it is too early to award the block in this configuration as the 

ecosystem is not mature and any customization costs would be high.  

Zain believes the band should be allocated to PPDR agencies this year.  
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Aramco believes that demand for private mission critical broadband services in this band 

will likely materialize within 3 to 4 years. There will be further demand for spectrum in this 

band by 2030 when TETRA equipment will be replaced.  

Motorola supports licensing regimes that enable private civilian deployments issued on a 

first-come, first-served basis with limited geographical licenses. It believes that a restricted 

2x5 MHz is good to have in areas where there is a requirement for wide coverage (such as 

oil fields) and low usage of data communication. 

Interference and other issues 

The band could be allocated for GSM-R, but this may interfere with STC’s adjacent use. 

BCG believe that GSM-R can be substituted with a dedicated 5G network slice and does 

not require its own network. Huawei say that the band is not a standard frequency for GSM-

R: as GSM-R is highly standardized and requires a mature signaling ecosystem, it should 

not be deployed in a non-standard band.  

STC is against an allocation of this block as it overlaps with b28/n28. It also does not 

recommend geographically limited deployment in this band (to verticals). The GSMA 

shares this view.  

Zain, on the other hand, believes that any PPDR use based on IMT would only require very 

limited protection. Use of any other technology should not be allowed as it would lead to 

band fragmentation and an inefficient use of spectrum. 

APWPT highlight that any allocation for IMT would require moving PMSE users out of the 

band. These users should then be compensated. Cullen point out that PMSE equipment, 

which in most countries uses the band, can be allowed to continue using 694–703 and 733–

758 MHz or parts of it. 

Mobily points out that any use by TETRA and GSM-R must be lower power in a 

geographical area where B28 is used. It will also require allocating a band guard could be a 

way to mitigate interference. 
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Motorola encourages CITC not to release this band for commercial operator deployment, 

as other countries including neighbors of Saudi Arabia have reserved this band for BB 

PPDR. 

11.3.3. Our assessment 

We believe that this band is not appropriate for either GSM-R or PPDR use for the 

following reasons: 

 Use of this band for GSM-R may lead to undesirable interference with adjacent IMT, not 

only in the 700 MHz band, but also the 600 MHz band which sits just below this block 

and which we are minded to make available for IMT use in due course.  

 We have already reserved a large block of 2x10 MHz of sub-1 GHz spectrum for PPDR. 

We do not see a need for more spectrum for PPDR at this point. There is also no 

indication from the agencies wishing to deploy PPDR systems that they would need 

more than 2x10 MHz. 

This is consistent with CEPT Reports 53 and 60, which are cited in the Commission 

Implementing Decision (EU) 2016/68.  

Of the four options mentioned by Cullen, European regulators have generally chosen one. 

This avoids any interference concerns between SDL and the uplink of the paired block in 

733 – 736 MHz. We have only identified one country, Spain, which is planning to mix these 

approaches and allocate 15 MHz to SDL and 2x8 MHz for PPDR.  

To avoid any interference concerns, we plan to follow one option and not mix them. As it is 

unclear whether a viable mobile ecosystem will ever develop for band 68 and the available 

bandwidth is, in any case, very limited, we do not intend to make the block 698-703 / 753-

758 MHz or the block 733-736/788-791 MHz available for either PPDR or M2M. Instead, we 

will make available the 738 – 758 MHz SDL block for which an ecosystem is developing 

rapidly (see Sections 11.5 and 11.6). We therefore believe that Option 1 will likely deliver the 

greatest benefits to consumers and the economy. 
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We appreciate that this may have an impact on PMSE users, often comprising equipment 

such as wireless microphones. We will develop a coherent strategy for PMSE, setting out 

our views as to the bands it could occupy long-term. We will then consult with the industry 

to understand any migration process that might be needed and set in place appropriate 

processes to achieve this. We note that such migrations have occurred elsewhere, such as 

the UK, and hence there is prior experience and best-practice we can draw upon. 

 

11.4. 723-733 / 778-788 MHz 

11.4.1. Current status 

This block is part of band b28, as illustrated below, and has a developed ecosystem behind 

it. As it is available now and we have not identified any alternative use case other than for 

mobile, we set out in the consultation that we were minded to award it for mobile use as 

soon as possible. 

 
Figure 8: 700 MHz band block assignments 

11.4.2. Summary of consultation responses 

Potential use cases 

There was a general consensus amongst respondents that the band should be made 

available for mobile use (Analysys Mason, Ericsson, GSMA, Huawei, Intel, Nokia, Qualcomm, 

STC, Zain, Mobily). 

Aramco believes that the spectrum should be awarded to private critical industry to deploy 

private networks in unpopulated areas.  

Motorola notes that the spectrum did not receive successful bids in the two auctions in 

2017 and 2018. It therefore encouraged CITC to reserve this block for Broadband PPDR 
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applications. It does itself have devices available that support this band for PPDR 

applications.  

Demand and likely timelines 

STC requested that the band be assigned directly to STC immediately (2020) as it is the 

only operator that can make use of this spectrum right away. Zain favors a release in 2021 

together with other sub-1 GHz spectrum (600 MHz). It sees the release of this band as an 

opportunity to create large contiguous sub-1 GHz holdings for all mobile operators. Mobily 

agrees that the band should be allocated soon and be combined with a wider restack of 

sub-1 GHz holdings.  

Other respondents except for Motorola agreed with our assessment that this block should 

be made available as soon as possible (Ericsson, Huawei, Intel, Qualcomm).  

  

Restack / defragmentation of the 600, 700 and 800 MHz bands 

Mobily said that any further release in the 700 MHz band should be tied to the release of 

the remaining 2x10 MHz in the 800 MHz band (which CITC reserved for PPDR).  

Zain would like to see the allocation of this band be part of a wider reorganization of sub-1 

GHz holdings across all three mobile operators. It said that all sub-1 GHz spectrum (600, 

700 and 800 MHz) should be re-organized in a single auction.  

Interference 

Motorola recommends an OOBE value of -25 dB/8MHz be implemented in Saudi as this 

should protect the existing terrestrial TV broadcasting services in the 470 - 694 MHz (as 

opposed to -42 dB/8 MHz as adopted in CEPT).  

11.4.3. Our assessment 

Respondents were predominantly in favor of allocating this block for mobile use. There is 

now a well-established ecosystem for this band for both 4G and 5G. The block is available 

immediately and could be deployed without delay. 
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We agree that there are important linkages between the release of this band and other 

sub-1 GHz spectrum.  We recognize that the decisions we make with respect to spectrum 

packaging and competition measures could have an impact on the ability of rival operators 

to provide best-in-class 5G services, for example with respect to the size of contiguous 

blocks available to each operator. Given the expected convergence of ecosystems in the 

600, 700 and 800 MHz bands, we do not believe it is essential for all operators to hold 

spectrum in all of these bands. To achieve maximum throughput, capacity and speed, it is 

more important to ensure that all operators get large contiguous blocks.  

With regards to making spectrum available for verticals, it appears that there may be some 

interest in deploying this spectrum for private networks in unpopulated areas. We believe 

that this demand can be satisfied through subleasing and we will consider including 

provisions in the associated spectrum license to allow mobile operators to sublease 

spectrum on commercial terms subject to the CITC’s approval.   

There are ongoing discussions about the location of the reservation for PPDR which 

currently sits in the 811 – 821 / 852 – 862 MHz block, but could be moved to 723 – 733 / 778 

– 788 MHz. Depending on the outcome of the decision on PPDR, we will either make 723 – 

733 / 778 – 788 MHz or 811 – 821 / 852 – 862 MHz available for exclusive mobile use. Given 

the importance of rationalizing sub-1 GHz holdings, we will make this spectrum available 

with other sub-1 GHz spectrum in an auction in 2021.  

We expect to consult on the detailed design of a combined auction for low band 

frequencies in the first half of 2021. We will assess whether competition measures, such as 

a common sub-1 GHz cap that takes into account existing holdings, are appropriate.  We 

will also explore with the operators whether it is practical and beneficial to use the auction 

or auctions to repack sub-1 GHz holdings to promote access to larger contiguous blocks 

now or at some point in the future. 

11.5. 733-736 / 788-791 MHz 

11.5.1. Current status 
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The block is available for licensing in the Kingdom. As mentioned in Section 11.3, European 

regulators can make this block available for either PPDR or M2M. Alternatively, they can 

offer 738 – 758 MHz for SDL or leave it for PMSE.  

11.5.2. Summary of consultation responses 

Potential use cases 

A number of respondents pointed out that the block is reserved for PPDR in many 

countries (Analysys Mason, Cullen). Airbus states that it can only be used with carrier 

aggregation.  

Other respondents highlighted that the block is part of b28 and could be of interest to 

mobile operators (Ericsson, Qualcomm). On a standalone basis, it could be used for NB-IoT 

or LTE-M (GSMA).  

Huawei notes that the ecosystem for broadband trunking applications in this band is not 

developed and that the band would be better suited for low-data rate M2M, sensor data 

collection, etc. Local licensing would be ideal for these use cases.  

Nokia recommends the use of this spectrum in combination with the lower 2x5 MHz of the 

band 68 for mission critical or other services like M2M or civil use. 

Aramco says it is interested in deploying a private LTE network in any of the following 

bands: b20, b28, b26 and b14 as this is where most of the public safety networks in Europe 

and other countries will be established (700 MHz band). 

APWPT highlighted that the entire duplex gap from 733 to 758 MHz is fully or partially used 

for audio PMSE in many countries.  

Motorola mention that this band is supported in its LTE devices and equipment for PPDR 

applications.  
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Likely demand and timeline 

Zain said it has no interest in the band, but notes that it can be used for NB-IoT, LTE-M or 

PPPDR. It believes that an allocation to PPDR would be best as the block is of little interest 

to mobile operators who do not already have access to spectrum in the 700 MHz band. 

Alternatively, the block could serve as a guard band if 738 – 758 MHz is allocated for 

supplemental downlink. 

STC did not indicate a clear immediate need for this block.   

Mobily believes that M2M services can be provided using existing holdings in the 700 and 

800 MHz band and do not require a dedicated block. Mobily itself provides M2M and IoT 

using its spectrum in band 20. It concludes that given the small size of this block, there will 

be little interest from mobile operators in deploying it. It did not see a clear need for 

assigning this band to PPDR as many of the PPDR applications could be provided by 

commercial networks. If PPDR or M2M is deployed in this band, it recommends using a 

guard band, lower power as well as geographic scope to avoid interference with adjacent 

use in the 700 MHz band.   

Motorola notes that if CITC decides to reserve this band for PPDR in addition to 723-

733/778-788 MHz, it will likely be deployed by multiple agencies in isolated mode, or for 

special operations or Device to Device communications. It could be used for tactical LTE 

for disaster relief or emergency response. Motorola thinks it is unlikely that commercial 

operators would contract to serve companies’ 5G communications needs, as the demand 

for resilience and dependability would undermine the operators’ standard business case 

11.5.3. Our assessment 

As mentioned in Section 11.4.3, 2x10 MHz of sub-1 GHz spectrum (in either the 700 MHz or 

800 MHz band) is reserved for PPDR. We have not received any indication from relevant 

stakeholders that they require more than 2x10 MHz for their networks.  
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Mobile operators have shown little interest in deploying this block in their networks. Also, 

operations in this block would likely need to be protected from SDL use (see Section 11.6) 

which may reduce the usability of the SDL block. Most European countries to date have 

decided not to deploy this block together with SDL. We have therefore decided not to 

allocate this particular block of spectrum. 

11.6. 738 – 758 MHz 

11.6.1. Current status 

This spectrum is currently unused in the Kingdom and we are in favor of allocating it as a 

supplemental downlink (SDL) band (b67). The band was recently allocated in Switzerland 

and Denmark, and will shortly be offered for award in the United Kingdom.  There is an 

emerging ecosystem that is expected to mature as the spectrum becomes available in 

more countries.   

11.6.2. Summary of consultation responses 

Potential use cases 

Most respondents agreed with our assessment to assign the band to mobile operators 

(Zain, Mobily, Nokia, Ericsson, Qualcomm, GSMA, Huawei, Intel). 

Analysys Mason notes that they only found one example where a regulator did not assign 

this band to mobile operators and that is in Argentina where the government directed the 

telecom regulator to make at least 20% of the spectrum available for public, private, 

regional or local ICT services.  

STC disagreed with our assessment as it believes that using this band for SDL will cause 

interference with its existing operations in the 700 MHz band.  
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Zain mentions that his band would need to be aggregated with other spectrum in the 700 

MHz band. However, Nokia notes the band would most likely be aggregated with spectrum 

in the 800 MHz band (CA configuration 20A-67A, Rel 13.2).  

Motorola urged CITC to wait with an allocation for up to three years as it would lock in a 

decision on 698-703 / 753-758 MHz (which could be used for PPDR). Motorola notes that 

the band only offers 15 MHz each to the three mobile operators which would be of limited 

interest. Instead it says it might be better to combine the SDL with 698-703 / 753-758 MHz 

and 733-736 / 788-791 MHz and identify it for PPDR.  

Aramco says it is interested in deploying a private LTE network in any of the following 

bands: b20, b28, b26 and b14 as this is where most of the public safety networks in Europe 

and other countries will be established (700 MHz band). 

APWPT highlighted that the entire duplex gap from 733 to 758 MHz is fully or partially used 

for audio PMSE in many countries.  

Demand and timelines 

BCG notes that this band has been awarded for IMT in some markets, but that the 

ecosystem is not yet in place and there is therefore no urgency in making this band 

available just yet. 

Ericsson and other respondents note that the LTE ecosystem is quite limited right now. 

Huawei and Mobily add that there is also no 3GPP 5G band designation for this band yet.  

Zain mentions that this band is only of interest to an operator who already holds spectrum 

in the 700 MHz band. As it does not have any holdings in the 700 MHz band, it has no 

interest in the band.  
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Technical conditions 

Ericsson encourages CITC to adopt the ECC decision on technical conditions for this 

band to achieve harmonization across ITU Region 111.  

11.6.3. Our assessment 

We intend to make this band available to mobile operators in a spectrum auction in 2021. 

As this band is both a potential substitute and complement for other sub-1 GHz spectrum, 

we intend to allocate it alongside other low band spectrum, including the unallocated 

paired spectrum in either 700 MHz or 800 MHz (see Section 11.4.3) and, if feasible, the 600 

MHz band (see section 11.2.3).  

We do not agree with STC’s assertion that using this band for SDL would interfere with its 

own use in the 700 MHz band. When we make this band available, we will follow the 

technical specifications in Europe. The equipment in this band will be for IMT and will be 

required to comply with 3GPP standards. This will guarantee compatibility with any IMT-

equipment deployed by STC in the adjacent band. We are unaware of any concerns with 

regards to interference in the European countries in which this band has already been 

allocated for SDL. 

11.7. 1427-1518 MHz 

11.7.1. Current status 

This band was identified partially for IMT in region 1 at WRC-15. Since then, the ecosystem 

for this band has evolved slowly. There are also differences in the frequency ranges actually 

allocated in other countries to date.  The most widely used part of the band is the central 

40 MHz component, which is used, for example, for SDL in Germany and the United 

Kingdom. 

                                                
11 https://docdb.cept.org/download/837045c3-e8c4/ECCDEC1501.PDF 
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3GPP has identified many different arrangements for the band for (4G and 5G) services, 

with different duplexing schemes including FDD, TDD, and SDL. Europe has harmonized 

this band for SDL.  

Experience from the US suggests that GPS satellite in adjacent bands may need to be 

protected. 

CITC’s initial view was that the most likely users are mobile operators for IMT, and we 

sought input on the optimal duplexing scheme and the potential coexistence issues.  

11.7.2. Summary of consultation responses 

Potential use cases 

Most respondents agree with our assessment that the band should be made available for 

mobile operators (Ericsson, GSMA, Huawei, Intel, Nokia, Qualcomm, Zain, Mobily). 

ITC believes that this band could be used for Broadcasting Satellite Services (BSS) 

targeting the automotive industry. It cites China as an example of a country which has 

decided not to allocate this band for mobile use.  

Aramco is generally interested in deploying a private 5G network using any band deployed 

for 5G in Europe.  It said it would need low-band 700 MHz for wide area coverage to digitize 

the oil fields located in unpopulated areas, middle band of 3.5 GHz to provide local 5G 

coverage to critical plants. 

Duplexing scheme 

Ericsson notes that views on the optimal band plan are fragmented and that there are now 

5 different 3GPP bands for this range (1xFDD, 2xSDL, 2xTDD). This has resulted in a very 

slow uptake in ecosystem development. Ericsson believes that SDL would be the most 

convenient way forward as it builds on the existing band b32 and would help mitigate 

potential interference to GPS signals. A TDD arrangement should not be considered. 

Nokia sees two (SDL-based) options for CITC regarding the allocation of this band: 



 

80 
  

 A two-step allocation: first of the b32 (1452-1496 MHz) that benefits from the existing 

ecosystem, followed by the extension to the entire band and migration of operations in 

b75/b76. 

 Allocation of the entire L-band as b75/b76 in a single step, to avoid unnecessary 

fragmentation. 

Inmarsat also states a preference for SDL as it would allow for a sufficiently large guard 

band and also means that user equipment itself cannot interfere with MSS (unlike in a TDD 

configuration).  

Mobily, Intel and Qualcomm also said that SDL is the preferable duplexing scheme in this 

band.  

Cullen notes that the European Commission adopted a decision to harmonize this band. 

According to this decision, the central part of the band should be used for SDL as 8 

unpaired blocks of 5 MHz that can be aggregated into larger blocks of up to 40 MHz. The 

GSMA makes the same point, but also notes that TDD equipment is also expected over 

time.  

Motorola supports any frequency arrangement that is not SDL. It said that SDL suits only 

existing operators as uplink is required in another band. 

STC point out that SDL does not provide capacity and only improves throughput, and this 

is the reason why this band is not gaining traction elsewhere. It said that other mid-bands 

use TDD and are thus able to provide greater bandwidth.  

Zain prefers a TDD band plan for this band. Given the large amount of IMT spectrum already 

made available in the Kingdom, it said that a previously anticipated downlink capacity 

limitation is no longer an issue.  

Huawei also believes that the band should be made available in the TDD configuration. This 

will provide operators with greater flexibility. Huawei further points out that neighboring 
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countries need to agree to adopt the same duplexing scheme to avoid cross-border 

coordination and national level interference.  

Demand and timescale for award 

BCG highlighted that recent awards of this band (e.g. in the Netherlands) will mean that the 

ecosystem and usage is likely going to pick up.  

Zain and Mobily express clear interest in the band. Zain recommends an allocation in 2023, 

when the ecosystem is more mature, whereas Mobily does not state a preference.  

Protection of users in adjacent bands 

ESOA is concerned about the potential interference to the EESS below 1427 MHz and more 

importantly to MSS above 1518 MHz (including safety-related communications for ships 

and aircraft). Interference could be caused by base stations or user terminals (if TDD is 

adopted). To avoid any issues, CITC should follow the approach taken by several European 

administrations and only make available the core part of the band (1452-1492 MHz, b32). If 

CITC wishes to make the entire band available, mitigation measures such as EIRP limits and 

deployment restrictions near ports and airports would be needed. Work on this issue at ITU 

is still ongoing.  

Inmarsat also urged CITC to sell the core part of the band to prevent interference with MSS 

operations. Inmarsat believes that MSS in 1518-1525 MHz will play a role in delivering 5G 

services in the future. It recently participated in tests of satellite 5G NB-IoT in this band. To 

protect MSS operations, Inmarsat suggests CITC follow one of three approaches: 

1. No IMT use in the entire band. 

2. Focus on SDL channels below 1492 MHz following proposals and decisions by several 

European regulators. It is anticipated that over time new MSS terminals will be 

deployed that will have greater resilience to harmful interference.  Therefore, should 

there be demand for additional IMT spectrum in the 1492-1518 MHz band in the 

future, Saudi Arabia could revisit this matter. 
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3. Make the entire range available for IMT and specify the technical characteristics that 

should be adopted in order to protect MSS operations.  These would include 

additional frequency separation below 1518 MHz, base station EIRP limits in the 1492-

1518 MHz band to protect land-based MSS terminals, and PFD limits around airports, 

seaports and coastal areas to protect MSS terminals that operate in those areas.  

Yah Satellite has no issue with the assignment of the band to IMT as long as MSS 

operations are protected. Yah Satellite suggests the following mitigation measures: 

1. IMT deployment to focus on the lower part of the band. 

2. The upper part of the band is to be limited to base stations. 

3. A guard band of 3 MHz from 1515-1518 MHz 

4. Filtering of at least -30dBm/MHz from 1518-1520 MHz; 41 dBm/MHz from 1520-1525 

MHz and -52 dBm/MHz from 1525-1559 MHz. 

Qualcomm notes that the only requirement expressed in the ITU RR for the use of this 

band for IMT is compliance with Resolution 750 (Rev. WRC-15), regarding passive services 

in the 1400-1427 MHz range. With regards to MSS, the relevant ITU studies show 

compatibility, although there are diverging views regarding the guard band required 

between the two systems, which varies from 1 to several MHz of frequency separation, and 

to which system they should be applied, including other mitigation techniques. 

Ericsson, Nokia and the GSMA suggested we refer to the EU regulations for guidance12. 

Intel mentions that until recently there were still discussions ongoing at ITU level about 

possible coexistence issues with applications in adjacent bands that could have impacted 

the band plan for the 1427-1518 MHz band. It said that at RA-19, it was finally concluded that 

the band plan can now be considered as final and unaffected by any remaining issues which 

can be addressed locally as needed with suitable technical conditions (see for example ECC 

                                                
12 https://docdb.cept.org/download/2a279732-4ab1/CEPTRep065.pdf 
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Decisions (13)03 and (17)06). These services can be protected with suitable technical 

regulatory conditions, see for example ECC Decisions (13)03 and (17)06.  

Huawei makes the following points with regards to coexistence: 

 GNSS services operate above 1559 MHz which is pretty far from 1518 MHz. Ligado in the 

US was assigned spectrum much closer to the GNSS allocation and it was shown that 

even then coexistence was feasible 

 Critical MSS services are not directly adjacent to 1427-1518 MHz. GMDSS maritime 

services operate in the band 1530-1544 MHz. Aeronautical AMS(R)S services operate in 

the band 1525-1559 MHz. 

 ECC Report 263 (Mar 2017) addressed the compatibility studies between IMT base 

stations operating below 1518 MHz and MSS land terminals operating above 1518 MHz 

this led to the following balanced approach published in ECC decision (17)06 and EC 

decision 2018/661/EU: 

- No more than 1MHz guard band between 1517-1518 MHz  

- Out of band limits of IMT BS of -0.8dBm/MHz between 1518-1520 MHz and of -

30dBm/MHz between 1520-1559Mhz  

- The minimum in-band blocking characteristic for land mobile earth stations (MSS) 

receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz 

shall be −30 dBm above 1520 MHz. 

11.7.3. Our assessment 

Respondents broadly agree that the band should be assigned to mobile operators. 

However, there is disagreement with regards to the duplexing scheme (SDL or TDD) and 

the required coexistence measures to protect MSS operations above 1518 MHz and EESS 

below 1427 MHz. 

The following figure summarizes the potentially relevant duplexing schemes and 3GPP 

band plans. We omit the FDD band plan as respondees did not endorse this configuration. 
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 Figure 9: Relevant duplexing schemes in 1.5 GHz Band 

In the European Union, the L-Band has been harmonized for mobile broadband services in 

the SDL configuration, following EC Implementing Decision 2018/661. Early European 

awards in Germany, the United Kingdom, and Italy made the core 40 MHz available (i.e. B32), 

for which an established ecosystem now exists. A growing number of countries have since 

awarded or intend to award the whole L-band for mobile services in the SDL configuration 

(i.e. B75). CITEL regions will also award the entire L-band for mobile broadband services and 

will follow CEPT regions in adopting the SDL configuration.13 A common ecosystem for B75 

is therefore expected soon.  

The alternative TDD ecosystem timeline is uncertain. The ASMG has opted for the TDD 

configuration although no devices currently support N50/N5114. Huawei, in a Public Policy 

Position paper, has acknowledged the fact that where there is a “requirement for 

standalone operation in the band (both UL and DL) […] a TDD access scheme is a potentially 

appropriate option.”15 

In the SDL configuration, the band can be paired with downlink in a sub-1 GHz carrier to 

provide additional downlink capacity with propagation characteristics that are very similar 

                                                
13 Businesswire, August 2015, GSMA Says Mobile Broadband Growth is Key for the Americas 
14 GSMA, October 2019, The WRC Series - IMT @ 1500 MHz 
15 https://www-file.huawei.com/-/media/corporate/pdf/public-policy/public_policy_position_5g_spectrum_2020_v2.pdf?la=en 
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to that of sub-1 GHz spectrum. The middle part of the band (B32) has the best ecosystem 

support now. If the band is offered in the SDL configuration it makes sense to offer it in an 

auction together with other sub-1 GHz spectrum.  

However, there are two reasons to hesitate. The first is that an early release would 

necessarily require locking the band into the SDL configuration even though respondents 

have clearly shown an interest in potentially deploying TDD instead. The second is that only 

the middle part of the band (B32) has a well-developed ecosystem. The entire range (B75) 

is not supported well as it stands. This may change, though, as the band is being allocated 

in Europe.  

We agree that the TDD configuration could provide operators with greater flexibility. Due 

to the lack of an ecosystem for this configuration as well as the nascent nature of the 

ecosystem for SDL in B75, we believe it is too early to decide on the duplexing scheme now 

even though we lean more towards the TDD configuration as it could provide the operators 

more flexibility. We prefer to wait before releasing this spectrum to see how the two 

ecosystems develop. We are minded to consult on this spectrum and the optimal 

duplexing scheme with a view to allocating the band in an auction in 2022.  

With regards to the interference raised by respondents to the consultation, we would like 

to highlight the following: 

 EESS use below 1427 MHz. ITU Resolution 750 (Rev. WRC-15) sets maximum unwanted 

emission power limits for base stations operating in 1427 – 1452 MHz to protect EESS 

below 1427 MHz. We will adopt these and expect 3GPP-certified equipment to respect 

these regardless of the duplexing scheme adopted in the band. 

 MSS use above 1518 MHz. CEPT has developed power limits and mitigation measures 

to protect MSS use above 1518 MHz. Citing CEPT, the GSMA recommends a guard band 

of no more than 3 MHz to protect MSS use.16 We note that there is no MSS use below 

                                                
16 https://www.gsma.com/spectrum/wp-content/uploads/2017/06/L-band-1500-MHz-IMT-Range.pdf 
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1527 MHz in the Kingdom. We do not plan to allocate spectrum below 1527 MHz for MSS 

which means that there will be a guard block of 10 MHz between mobile use in either 

band B75 or n50 and MSS. Based on the coexistence studies carried out by CEPT, this 

appears to be a sufficiently large guard block. Nevertheless, CITC will carry out its own 

analysis and, if necessary, consult on this further.  

11.8. 1880 – 1920 MHz 

11.8.1. Current status 

The 1880 – 1900 MHz range is currently used by DECT which is covered by Regulation CITC 

RI040. A total of 72 DECT devices are approved for use in the Kingdom. While DECT is 

declining, there may be alternative technologies that may replace it in the future. 

The 1880 – 1920 MHz range has been identified for IMT and part of it was released for use 

by 3G. It is included in 3GPP band B39 for 4G, but there is only minimal device support for 

it.  There is limited interest globally to use this band for mobile applications. 

As mentioned in the consultation, CITC is aware of studies suggesting that the upper part 

of the band (1900 – 1920 MHz) could be used for future Railway LTE applications.  

11.8.2. Summary of consultation responses 

Potential use cases 

Shure and APWPT recommend expanding the bandwidth for DECT to include the entire 

range 1880 – 1920 MHz. Such an expansion is under discussion at CEPT in Europe.  

Qualcomm GSMA, Huawei, Ericsson, Mobily and STC believe that the band should be 

allocated to mobile operators: Ericsson and Mobily mention that the ecosystem will be 

driven by China (3,000 devices as per GSA database for band 39). Huawei believes that the 

correct band for the region is b33 (1900 – 1920) to allow for continued use of the 1880 – 1900 

MHz range by DECT. The GSMA highlights that the main reason for adoption is the fact 

that the band has been allocated specifically to DECT (and not technology neutral) in many 
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countries which has made it more difficult to refarm it for 4G and 5G. The TDD arrangement 

and a relatively small bandwidth have also made the band less attractive so far. 

Zain is aware of IMT use of this band in ITU Region 3 but has no official position on this 

band yet. It will continue monitoring global ecosystem developments. It thinks an allocation 

can wait until 2024 (presumably depending on ecosystem developments until then).  

Coexistence 

Ericsson and Mobily mention that one of the issues with LTE for Railways is potential 

interference with core Band 1. Europe is only considering railway use in 1900 – 1910 MHz as 

well as strict OOBE limits to mitigate this (Draft CEPT Report 76). However, Huawei point out 

that these mitigation measures may not be sufficient to avoid interference with band 1.  

The GSMA believes that DECT operation could interfere with mobile use in the band and 

points to an example in Brazil where mobile operators lost 1/3 of capacity in the band due 

to interference from DECT 6.0.  

Huawei and Mobily highlight that TDD use in 1900 – 1920 MHz (b33) may interfere with 

mobile networks operating in band 1. This could be avoided if b33 is used in a pure UL only 

operation. For DL/UL operation, mitigation measures such as guard bands, limited power 

and/or geographically limited/localized use would need to be implemented.  

11.8.3. Our assessment 

Only Mobily showed interested in deploying this spectrum for mobile. Both Zain and STC 

believe it is better to wait for the global ecosystem to develop further and follow global 

adoption.  

The lower portion of the band (1880 – 1900 MHz) is used for DECT and, it appears, will be 

used for PMSE in the future. Given existing use and uncertain demand from mobile, we see 

no near-term case to clear and repurpose the band. We do not believe that DECT and IMT 

can coexist in the same band, although adjacent channel use should be possible and if there 
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are interference cases they will tend to be within a home where the inhabitants can 

effectively manage the interference themselves.  

The upper portion of the band could be used as a DECT expansion band, for railway LTE 

applications or future mobile deployments (b33). We believe it is too early to make a 

decision on this part of the band based on the submissions we have received. We will 

continue monitoring developments in this band. In the meantime, we will allow innovative 

and trial uses of the band on the basis of a three-year license with the understanding that 

there is no expectation or guarantee of use beyond this time. Applicants will need to 

provide details of the geographical area they will cover, the bandwidth they will use, their 

preferred power levels and other relevant information. Applicants will also need to 

demonstrate that their trial use will not interfere with the adjacent DECT usage.  We will 

review applications for such innovative use on their merits and on a first-come first-served 

basis from any organization and may allow multiple such uses if we believe that they can 

co-exist. 

11.9. 1980 – 2010 / 2170-2200 MHz 

11.9.1. Current status 

This frequency range is allocated for mobile and mobile satellite services. It is adjacent to 

band 1 (2100 MHz) and could serve as an extension for this band in the future. It has also 

come to our attention that there is interest in deploying LTE Air-To-Ground (A2G) 

technology or IMT satellite services in the band.  

In Europe, Inmarsat and EchoStar were each selected as operators of pan-European 

systems providing MSS, and were authorized to use the following frequencies in each 

member state:17 

                                                
17  Decision 2009/449/EC 
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 Inmarsat: from 1980 to 1995 MHz for Earth to space communications and from 2170 to 

2185 MHz for space to Earth communications; and 

 Solaris Mobile Limited: from 1995 to 2010 MHz for Earth to space communications and 

from 2185 to 2200 MHz for space to Earth communications. 

Deutsche Telekom and Inmarsat have since formed a strategic partnership to develop the 

European Aviation Network (EAN). The EAN will utilize Inmarsat’s 2x15 MHz and be built on 

approximately 300 LTE sites which Telekom will build and manage. Once the aircraft has 

reached 10,000 ft, the ground network will be combined with satellite connectivity.18   

With regards to mobile use, the band is part of the standardized band b65/n65 – an 

extension of the core band 1 (2100 MHz). There are currently no devices for b65/n65 and we 

are unaware of mobile deployments in this band. 

11.9.2.  Summary of consultation responses 

Potential use cases 

Ericsson, Qualcomm, Huawei and Mobily recommend an allocation to mobile (b65). 

Ericsson notes that the 5G standardization (n65) assumes the band is completely 

terrestrial. Huawei recommends waiting with an allocation decision until the ecosystem for 

b65/n65 is mature. Regulatory uncertainty in some regions to facilitate coexistence with 

satellite has held back development of this band for IMT. Mobily notes that the lack of 

device support / ecosystem means the band is not useful for mobile operators right now. 

The GSMA recommends CITC to perform a full cost-benefits analysis and taking into 

account the opportunity cost when considering non-IMT use for this band. 

Huawei also points out that Telekom is building a terrestrial network for the EAN in Europe 

although the actual license is held by Inmarsat. A direct allocation of the license to a mobile 

operator should facilitate IMT development. 

                                                
18 https://www.inmarsat.com/press-release/deutsche-telekom-and-inmarsat-partner-to-deliver-european-aviation-network/ 
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SkyFive (A2G specialist) would like to see at least 2x15 MHz (1980 – 1995 / 2170-2185 MHz) 

and possibly the entire range reserved for A2G. 41 countries in Europe have reserved the 

lower 2x15 MHz for A2G in which the European Aviation Network is being rolled out. The 

spectrum should be licensed on a nationwide and exclusive basis. The ecosystem is well 

established, and rollout of a ground network could start immediately. SkyFive suggest not 

to impose spectrum fees in this band, but rather demand non-discriminatory access to the 

aircraft cabin for other mobile operators and ISPs. 

Thales (provider of onboard equipment for A2G), Flynas (airline), Inmarsat, Nokia and STC 

also support an allocation for A2G. Nokia recommends an allocation of 2x15 MHz for 

commercial A2G and another 2x15 MHz for the extension of A2G and related services like 

HAPS feeder link, A2G for mission critical, commercial drones, etc.). STC highlighted that 

the critical part in this context is the airborne element which is highly specialized and 

requires extensive airworthiness testing and certification. The band is already deployed, 

and certified equipment already exists which makes it the cheapest option for A2G.  

ESOA, EchoStar and Omnispace recommends the band be released for MSS with a 

Complementary Ground Component (MSS/CGC). Upon completion of 3GPP Release 17, 

the deployment of MSS/CGC can achieve full satellite and terrestrial interoperability 

within the end-to-end 5G network. They say that MSS/CGC will not cause interference to 

incumbent co-frequency and adjacent band services as long as it conforms to 3GPP or 

ETSI standards. Omnispace suggests that the band should be allocated for both mobile 

and MSS use – ideally two licenses that will allow for the provision of a wide portfolio of 

next generation integrated IMT services – IoT, Voice, data, multimedia etc. 

Zain has no official position on this band at this point. 

Coexistence 

ESOA and others point out that MSS/CGC will not cause interference to incumbent co-

frequency and adjacent band services as long as it conforms to 3GPP or ETSI standards. 

Omnispace even recommended a service neutral allocation (either for mobile or 

MSS/CGC) which suggests that coexistence of the two services would not be an issue.  
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Ericsson was more skeptical noting that standardization for n65 assumes the band being 

completely terrestrial.  

Inmarsat notes that if these bands are made available for terrestrial mobile, interference 

could be caused to the Inmarsat EAN, in particular considering interference from 

terrestrial stations to the satellite receiver in the band 1980-2010 MHz.  This was addressed 

at ITU WRC-19, which led to a revised version of Resolution 212 (rev. WRC-19).  Given that 

the EAN GSO satellite is located at 39 deg. East, it has the potential to receive interference 

from terrestrial stations located in the Kingdom and other countries in the region.  If 

harmful interference was to occur, it would impact on services provided in Europe. 

11.9.3. Our assessment 

We agree with respondents that opening this band to A2G could allow the Kingdom to tap 

into the rapidly developing global ecosystem of this technology. We are, however, 

unconvinced that the entire band should be made available for A2G.  

Coexistence 

ECC Report 233 studied coexistence of MSS/CGC and A2G in 1980 – 2010 / 2170 – 2200 

MHz, mobile (in B1), PMSE, Mobile communication on Aircraft (MCA), DA2GC (in 2010 – 2025 

MHz) and LTE-public mobile use by CGC and recommends five mitigation measures for the 

A2G component on board of aircrafts. These would be the same regardless of how much 

spectrum is allocated to A2G in this band as it would always be adjacent to a mobile user. 

We plan to adopt the technical restrictions established in Europe to ensure coexistence. 

ECC Report 233 has shown that adjacent mobile use in B1 can coexist with MSS/CGC and 

A2G in this band, so a partial mobile allocation (e.g. in part of this band) should also be 

possible. This is because the A2G system has very similar characteristics to a mobile 

system. For example, a typical A2G system has the architecture shown below. 
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Figure 10: Adjacent band compatibility studies for aeronautical CGC systems operating in the bands 1980-

2010 MHz and 2170-2200 MHz  

Source: ECC Report 233, May 2015 

The downlink is transmitted from the aero-ground station upwards towards the aircraft 

and from the satellite down to the aircraft. A mobile network in an adjacent band would 

have similar ground stations, albeit transmitting horizontally rather than inclined more 

vertically. For mobile terminals receiving from a ground station this is no different from two 

terrestrial networks in adjacent bands. The signal from the satellite will be too weak to have 

any interference effect. In fact, the vertical discrimination caused by A2G base stations 

transmitting in an upward direction and mobile network base stations transmitting slightly 

downward will mean less interference than between two mobile networks or two A2G 

networks. 

The uplink is transmitted from the aircraft down to the earth station. A mobile network 

would have mobiles transmitting to nearby base stations. Broadly, again, this is similar to 
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having mobile networks in adjacent bands and again the vertical antenna discrimination 

would mean less interference than for like networks. 

Hence, we conclude that any of the following band arrangements could co-exist: 

1. Two terrestrial networks (e.g. 4G or 5G) using the b65/n65 FDD arrangement. 

2. Two A2G networks. 

3. One terrestrial network and one A2G network. 

Technology-neutral auction 

Based on the consultation responses, it is clear that there are competing demands for this 

spectrum. As the two rival use cases (A2G and mobile) can exist adjacent to each other, we 

intend to rely on market forces in a technology-neutral auction to determine the optimal 

allocation in this band. License holders will then be able to deploy either A2G or mobile.  

Allocating technology-neutral licenses will provide license holders with the flexibility to 

change to a more efficient use later if necessary. It will also maximize opportunities for 

spectrum trades to a more efficient use. 

As indicated in the responses, existing A2G equipment can tune over the entire 2x30 MHz, 

so A2G does not have to be allocated in the 2x15 MHz block awarded to Inmarsat in Europe. 

In the auction, we therefore plan to prioritize contiguity of mobile assignments with the 

adjacent band B1 and allocate initial mobile assignments at the bottom of this range.  

We are generally minded to include this band in an auction in 2022.  

11.10. 2010 – 2025 MHz 

11.10.1. Current status 

The 2010-2025 MHz block was allocated for mobile services and is standardized for TDD 

(b34), but has seen little deployment globally. Along with the IMT identification, the band is 

identified for High Altitude Platforms (HAPS) also, but there has been limited use for this 

application as well. Also, the band is allocated for Mobile Satellite services in Region 2, and 
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it has come to CITC’s attention that there are some plans to use this band for Narrowband 

IoT applications in Region 2. 

The band has been repurposed for video PMSE ("portable or mobile wireless video links and 

cordless cameras used for program making and special events") by the European 

Commission.19  

11.10.2. Summary of consultation responses 

Potential use case 

Analysys Mason notes that the band has been allocated for HIBS in Regions 1 and 3. 

ESOA notes that the band is adjacent to the S-band and could therefore provide additional 

MSS capacity. WRC-23 agenda Item 1.17 is considering allocating it for MSS in Region 1. In 

Region 2, this band is already available in the United States and Canada for MSS/CGC, and 

3GPP standards have been adopted.  

Ericsson notes that b34 is mainly deployed for mobile in China and has a fairly small 

ecosystem, likely due to the small available bandwidth. Huawei pointed to potential 

interference concerns with b1. Issues of coexistence have hampered deployments in this 

band in ITU region 1.  

The GSMA recommends CITC to perform a full cost-benefits analysis and taking into 

account the opportunity cost when considering non-IMT use for this band. 

Qualcomm believes that the band should be allocated to mobile. 

Nokia notes that the band is already available for HAPS with a quite old WRC designation, 

but no equipment has been developed. As the WRC-23 Agenda Item 1.4 covers the 

potential usage of mobile frequencies bands below 2.7 GHz by HIBS, we can expect that 

rules governing their usage in this band would also need to be reviewed during the 2019-

2023 study cycle of ITU in connection with the other bands studies for HIBS. 

                                                
19 European Commission Implementing Decision 2016/339. 
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Cullen and APWPT note that the band 2010 - 2025 MHz is harmonized in the European 

Community for Video PMSE. APWPT adds that the adjacent spectrum 2025-2110 MHz has 

been successfully shared by PMSE with the military for many decades. These additional 15 

MHz provide more downlink capacity for special events. PMSE manufacturers are 

developing new products for these frequency ranges.  

No official position / comment from Zain and STC. Mobily suggests using it for services 

other than mobile as it is of little use to the industry given the small bandwidth available.  

11.10.3. Our assessment 

There is very little interest in deploying this band for mobile and we do not expect this to 

change in the foreseeable future. The limited bandwidth available in this band as well as the 

potential interference issues with B1 make it unattractive for mobile use. Mobile operators 

will need access to much larger contiguous bandwidth in the future which cannot be 

provided in this band.  

We therefore intend not to allocate this band for exclusive mobile use and instead will 

make it available for other technologies.  

We may see HAPS/HIBS or MSS deployments in this band in the future, but these will likely 

only occur after WRC-23.  We will delay making any decision on the long-term future of this 

band at least until then. We are open to discuss interim use of this spectrum with interested 

parties. This would be on the basis that the spectrum may need to be cleared in or after 

2023. 

11.11. 3800 – 4200 MHz 

11.11.1. Current status 

Historically, the 3800–4200 MHz band has been used by apparatus licensed FSS earth 

stations (space-to-Earth) (i.e., earth receive) and the Fixed Service (i.e. point-to-point links). 

However, there are no assignments in the Kingdom for the Fixed Service in this band and 

limited usage of FSS.  
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The band could be used for mobile 5G deployments and a number of regulators, most 

notably the FCC in the US has just auctioned the spectrum. The band plan in the US has a 

mobile / FWA allocation up to 3980 MHz, a 20 MHz guard band from 3980 to 4000 MHz 

and then satellite FSS from 4000 MHz upwards. Canada is currently consulting on 

adopting the same bandplan. Japan has allocated licenses for full-power mobile use up to 

4000 MHz and allocated a license for 4000 – 4100 MHz for lower-power use subject to 

additional geo-restrictions to protect aeronautical altimeters.20 Korea has recently 

announced it will expand existing mobile use in the band up to 4000 MHz. 

Band n77 covers the entire range from 3300 MHz to 4200 MHz which would allow mobile 

operators in the Kingdom to aggregate the spectrum they have already been allocated in 

the 3400 – 3800 MHz with more spectrum potentially up to 4200 MHz. If this band were 

awarded to mobile use then in order to maximize the efficiency gains from having large 

contiguous blocks in this band, we consider restacking the n77 band to ensure that all 

mobile operators have access to larger contiguous blocks.  Any restacking exercise would 

need to be done in a way that causes little or no disruption to 5G services. 

Other countries (such as Australia and the UK) are exploring the concept of spectrum 

sharing between existing services and 5G services, highlighting the potential of the 3800 – 

4200 MHz sub-band as an excellent opportunity given its characteristics.  

11.11.2. Summary of consultation responses 

Competing use cases 

SES, ESOA, Arabsat, Intelsat, Yah Satellite and Inmarsat believe that this band will continue 

to be important for satellite. Most of these responses did not, however, comment directly 

on FSS use in the band in the Kingdom and instead brought forward more general 

arguments for why FSS use remains important. 

We distilled the following relevant responses in relation to FSS use in the Kingdom: 

                                                
20 Mobile use in 4000 -4100 MHz is subject to power limits that are much lower than full power in the US (3700 – 3980 MHz) and only somewhat higher   

than the low-power shared use in the UK (3800 – 4200 MHz). 
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 SES is still using C-band FSS for the US DoD forces settled in the country. 

 The band is being used onboard Arabsat satellites on the three orbital locations 20E, 

26E, and 30.5E.21 

Yah Satellite says that it provides important services in this band. Further, earth stations 

such as those used by the Comprehensive Test Ban Treaty Organization are in remote 

locations in order to backhaul data from remote seismographs and radiometers. Others 

are located in urban areas such as government embassies or ministries. Cable head ends 

tend to be located in urban, suburban and rural teleports in proximity to the local 

distribution point for video signals to local communities. 

ESOA noted that if the band is repurposed, the majority should be retained for FSS.  The 

incumbent FSS operators should be fully compensated for any relocation and operational 

costs incurred by the change. 

Analysys Mason, BCG, Ericsson, Huawei, GSMA, Intel, ITC, Nokia, Motorola, STC, Zain and 

Mobily all supported the introduction of IMT in the band. Given the increasing demand for 

bandwidth in the mid-bands for 5G, they said that this range will be required to further meet 

the growing demand for mobile data services and to ensure that the Kingdom remains a 

5G leader. Respondents noted that there are more than 120 devices available that support 

band n77 which spans the entire range from 3300 to 4200 MHz. These respondents 

generally supported flexible use licenses to allow 5G deployments for both eMBB, FWA 

(Fixed Wireless Access) and even IAB (Integrated Access Backhaul). 

Zain noted that CITC should advise mobile operators in 2020 on its plan for the band and 

its approach to refarming the entire 3400 to 4200 MHz range to offer all spectrum holders 

contiguous blocks. This approach will enable mobile operators to begin advising system 

vendors to develop RRUs to suit their selected band. This will help to optimize capital 

expenditure and would avoid a future requirement to write-off infrastructure. 

                                                
21 https://www.arabsat.com/english/the-fleet  

https://www.arabsat.com/english/the-fleet
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Private network deployments 

Aramco indicate interest in deploying a private 5G network in this band.  

Motorola encouraged us to set aside a 50-100 MHz portion of the band designated for 

private broadband use targeting industrial and enterprise use under local limited area 

license rules. Small area could be defined as a little as 100 m radius circle. The UK is the first 

country in Region 1 to decide on sharing the band between incumbents and private mobile. 

Ofcom defined a 50 m radius for low power license. In Germany the minimum size depends 

on the lot size under which a landlord is applying for a license. For small geographical area 

licensing, Motorola encourages licenses that are set for 7 or 10 years with use-it or lose-it 

conditions to avoid spectrum hoarding. Motorola would like us to consider slightly higher 

power values than proposed by Ofcom in the UK. 

Nokia also commented on the UK approach noting that access to spectrum is possible on 

a locally shared access basis and using medium/low power to minimize possible 

interference to incumbents. As this spectrum is made available to encourage innovation, 

the regulator retains its right of reorganizing the band at a later stage for efficiencies in 

using the spectrum. 

ITC also favors private deployments in this band following the examples in the UK and 

Germany. At the same time, ITC believes that mobile operators should have primary access 

and that spectrum should not be set aside exclusively for vertical use as this could result in 

an inefficient allocation.  

A number of respondents from the satellite industry (SES, Inmarsat, Intelsat) believe that 

geographically limited private deployments could share the band with FSS. This would be 

subject to regulations that ensure the protection of FSS. 

Arabsat and Yah Satellite, on the other hand, do not support any private deployment in this 

frequency range as they say even geographically limited deployment will impact FSS 

receivers deployed either in band or out of band for dozens of kilometers from the IMT 

transmitter. For video distribution, this sterilizes portions of the content carried on C-band 

from being received at cable head ends and that content cannot be moved as the 
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broadcaster would need to find a new carrier suitable to all its video distributors regionally 

or worldwide. (It is for this key reason that satellite operations require a consistent 

allocation across the globe.). For data distribution, it poses the challenge of finding available 

satellite transponders that have capacity available in acceptable frequency bands in all the 

parts of its network. 

Ericsson noted that parts of the band that may be required as guard bands to protect 

adjacent services may be considered for non-mobile networks and could be subject to local 

licensing or indoor usage. 

Huawei was against geographic licensing as it would lead to fragmentation and possibly 

complex coexistence of local networks with national MNOs’ networks (inter network 

synchronization). Huawei also had reservations about dynamic sharing in the band (similar 

to CBRS in the US) as such a scheme is very complex, besides, the extent of demand for 3rd 

tier (license-exempt) is uncertain and its utility will be restricted. There is also an increased 

risk of interference between the three tiers. Complex multi-tiered schemes result in 

spectrum adoption delays and market uncertainty. If Verticals require direct access to 

licensed spectrum in the 3800-4200 MHz band, they can lease it from MNOs that would 

be incentivized via ‘use-it-or-lease-it’ regulations. 

Intel is in favor of locally-licensed spectrum within the ranges already defined in 5G NR 

specifications in 3GPP to take advantage of economies of scale. In assigning spectrum for 

private networks, there should be a balance between the spectrum cleared for exclusive 

use by each MNO and that assigned for private use by verticals. 

All three mobile operators (STC, Zain, Mobily) were against setting aside spectrum for 

verticals or sharing the band.  

Coexistence and/or sharing between satellite and IMT 

Analysys Mason notes that migration of existing users to other bands will be a slow 

process. It says that a flexible approach to use of this band is therefore required. In addition 

to guard bands, other possible measures to ensure coexistence between IMT and FSS 

include: earth station site shielding, restriction zones, improved FSS receivers, filters, IMT 
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base station location limits and reduced base station transmitter power. Analysys Mason 

also point out that any potential IMT coexistence conditions are likely to become less 

restrictive over time owing to the expected decline in use of the band by FSS; e.g. owing to 

the corresponding 5G take-up in the paired C-band (FSS downlink) and increased use of 

the Ku/Ka bands. 

Nokia also believes that other countries consider the Ku band as potential replacement 

band for existing users. 

Arabsat points out that interference levels depend on a myriad of factors (including 

antenna height, max EIRP etc.). Mobile has secondary status in the 3800 – 4200 MHz band 

in the ITU Radio Regulations, this means any new mobile terrestrial service introduced in 

the band will have to coordinate with, and ensure protection of, existing and future satellite 

services. 

Inmarsat and Yah Satellite notes that spectrum sharing of the 3400 – 4200 MHz GHz band 

would require exclusion areas around FSS earth stations which may be several hundred km.  

Another means to enhance sharing is through the use of indoor, small cell IMT base 

stations, for which smaller exclusion areas would be necessary. 

Huawei recommends moving FSS to above 4100 MHz and clearing the lower 300 MHz for 

mobile.  

Intel notes that recent regulatory work in the US resulted in technical conditions for IMT in 

the band and a 20 MHz guard band between IMT and FSS. Furthermore, technical 

parameters for IMT adjacent to FSS can be found in ECC Decision (11)06 which does not 

contain a guard band between the two applications but does provide an emission mask to 

ensure coexistence. Operational guidelines for spectrum sharing between IMT and FSS 

within the 3.5 GHz range can be found in ECC Report 254. 

STC points to a GSMA white paper reiterating the importance of this band for IMT and 

recommending co and adjacent channel existence with incumbent FSS, fixed satellite and 

point-to-multipoint radio with detailed coordination /mitigation measures for 

interference. There is no one ‘correct’ way to address potential interference issues. Instead, 
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it says the solution is likely to be dependent on local conditions around the extent and 

nature of FSS usage in each country 

Cross-border and other interference concerns 

Boeing informed the CITC of studies conducted in Europe and the United States, that 

analyzed the impact of 5G systems operating or intending to operate between 3400 -4200 

MHz on a critical aviation safety system: aircraft radio altimeters that operate in the 

adjacent frequency band of 4200-4400 MHz. Concerns regarding aviation safety have 

been raised by the civil aviation industry and by the International Civil Aviation 

Organization (ICAO). Studies in the United States endorsed by the Aerospace Industries 

Association (AIA), the Aerospace Vehicle Systems Institute (AVSI) and Aviation Spectrum 

Resources, Inc. (ASRI) served as the basis for a recent decision by the Federal 

Communications Commission to implement a 220 MHz separation band between 3980 -

4200 MHz to ensure coexistence between new 5G systems and adjacent band radio 

altimeters operating above 4200 MHz.  

Ericsson and Huawei note that the best way to prevent cross-border interference between 

mobile and IMT is through geographical separation. 

The GSMA and Nokia point out that regional harmonized use of this band is the most 

efficient way to prevent cross-border interference, especially if the equipment 

characteristics fits into the 3GPP specifications. Mobily adds that if this is not possible, a 

buffer zone is to be created and aligned between different users. 

11.11.3. Our assessment 

Low FSS usage in the band 

The responses to the consultation have not changed our view that FSS usage in the 

Kingdom is low, which implies that the band could be used more efficiently. In summary, 

there is a few satellite assignments in the range 3800 – 4200 GHz. In addition, there may 

also be VSAT terminals in circulation and a small number of TV receivers: 
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 We believe usage of VSAT terminals in the Kingdom to be low and geographically 

limited.  

 TV receivers would predominantly be located in rural areas and could be replaced with 

Ku-band satellite receivers. Arabsat’s website indicates that it uses one of its C-band 

satellites for television broadcasting.22 However, this satellite does not appear to be 

broadcasting any Channels in Saudi Arabia or indeed its neighboring countries. 

As pointed out by multiple respondents, it is likely that over the long term, satellite 

operations may migrate to the Ku band and it is therefore unlikely that FSS usage in the 

3800 – 4200 MHz range will increase in the Kingdom in the future.  

Administrations around the world are making C-band spectrum available for IMT and we 

expect this trend to continue. With regards to new satellite launches, we are aware though 

that, on its website23, Arabsat claims that its new satellite Arabsat-6E will include C-band, 

but in its submission to the consultation, the description of that satellite does not include 

the band.  

The FCC in the US is clearing a total of 280 MHz with a 20 MHz guard band in the 3700 – 

4000 MHz band. This spectrum was previously used by fixed satellite services. The 4000 – 

4200 MHz band is being preserved for FSS in the US with the FCC mandating that the 

current quality of service be maintained on the narrower 4000 – 4200 MHz band.  

Satellite operators have started to clear this band in the US. SES has 18 satellites utilizing 

500 MHz of C-band spectrum in the US and has partnered with SpaceX to launch some of 

its satellites to hasten the clearing of the C-band. Intelsat has also made plans to clear most 

of its C-band holdings in the US before the 2023 deadline. 

Repurpose up to 200 MHz for exclusive mobile use: 

The mobile industry has a clear interest in deploying networks in this range over the next 5 

years. We have seen the remarkable increase in the quality of mobile networks over the 

                                                
22 https://www.arabsat.com/english/channels/arabsat-tv-and-radio. 
23 https://www.arabsat.com/english/the-fleet/upcoming-satellites 
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past 3 years which is in large part due to CITC having made available large contiguous 

blocks in bands with a well-established ecosystem. 

Within the 3800 – 4200 MHz range, we see a near-term opportunity to follow the US, Japan 

and Korea to make spectrum in the 3800 – 4000 MHz range available for exclusive use by 

mobile operators.24 We intend to make this spectrum available by auction in 2021 to 

provide mobile operators with certainty over the total bandwidth they will be able to access 

in the entire range from 3400 to 4000 MHz. There may be an opportunity to reconfigure 

the existing holdings in 3400 – 3800 MHz to ensure that all operators can access either 

contiguous spectrum or two large blocks within the Instantaneous Bandwidth, so they can 

be accessed by a single radio. We will explore this further in the consultation on the auction 

in 2021.  

Existing satellite users 

There is a few assignments for satellite earth stations in the 3800 – 4000 MHz range. These 

will need to be migrated if possible. We will investigate whether the relevant satellites and 

receivers can tune across the entire 3800 – 4200 MHz range. If that is the case, they can 

be repacked into 4000 – 4200 MHz. We will ensure that there will be a smooth transition 

of the few existing users. If migration is not feasible, we may allow continued use at specific 

sites. 

There is low usage above 4000 MHz by satellite, but we consider that a guard band of 

20MHz between mobile and satellite use will ensure complete protection for satellite users. 

We will consult on whether this guard band should be just below or just above the 4GHz 

boundary as part of our broader consultation on the 3800 – 4000 MHz band.   

Make 200 MHz available on a shared basis for vertical and innovative use: 

We also recognize the demand for spectrum by verticals and the openness from the 

satellite community to localized sharing arrangements subject to protection of continued 

FSS use. We therefore intend to make spectrum between 4000 MHz and 4200 MHz 

                                                
24 Canada is also consulting on its plans to adopt the US bandplan at the moment. 
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available for low-power innovative uses. The spectrum will be available on a shared basis 

using a geolocation database with exclusion zones to protect FSS earth stations. 

We are considering following the approach adopted in the UK for innovative use between 

4000 and 4200 MHz adapted to the specifics in the Kingdom.25 

11.12. 5925 – 7125 MHz 

11.12.1. Current status 

The 5925 – 7125 MHz (6 GHz) band offers higher capacity than low-band spectrum while 

also affording greater coverage than mmWave bands. There is a global debate as to the 

best usage of this band. The upper part of the band, from 6425 – 7125 MHz, is on the agenda 

for WRC-23 with a possible IMT identification. The 6 GHz band is also being considered for 

Wi-Fi, as a sway of alleviating capacity constraints in the congested 2.4 GHz and 5 GHz 

bands. Thee US, South Korea and Chile have released the entire range from 5925 to 7125 

MHz. Other countries (Taiwan, Brazil, Costa Rica and Canada) are expected to follow the US 

lead soon. 

Ofcom in the UK has decided to open up the lower part of the band from 5925 to 6425 MHz 

on a license-exempt basis for low power indoor and very low power outdoor use.26  At the 

European level, it is expected that the discussion on similar action in the 5925 – 6425 MHz 

band will likely move to the EU Radio Spectrum Committee. 

To date, multiple technical studies have been carried out to assess interference risk from 

license-exempt operations in the 5925 - 7125 MHz band.  These studies indicate that 

operating license-exempt Wi-Fi devices either indoor (at eirp<250mW) or outdoor at very 

low-power (at eirp<25mW) will result in minimal interference risk to the existing point-to-

point or other operations in the band. 

Apart from the difference in range, there are also differences in implementation between 

the UK approach and the US approach. Ofcom will simply allow low-power indoor use 

                                                
25  https://www.ofcom.org.uk/__data/assets/pdf_file/0035/157886/shared-access-licence-guidance.pdf  
26 Ofcom statement, 24 July 2020, Improving spectrum access for Wi-Fi. 

https://www.ofcom.org.uk/__data/assets/pdf_file/0035/157886/shared-access-licence-guidance.pdf
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(250mW) and very low power outdoor use (25mW) without any further restrictions. The FCC 

is looking to go further and allow higher power outdoor use subject to some restrictions. 

To reduce potential harmful interference to incumbent licensed users, the FCC is requiring 

the use of an automated frequency control system (AFC) for standard power operations. 

The access point (or a central control point) will send geolocation information, FCC ID and 

device serial number to an AFC operator. The AFC operator will do a lookup in the FCC 

Universal Licensing System (ULS) and calculate the ratio of interference to noise power 

(I/N) using one of several attenuation models based on the distance from the licensed 

antenna. The AFC returns a list of allowable frequencies and output powers that the AP 

can choose. 

The band is currently used by medium/high capacity, long-distance fixed terrestrial links 

as well as FSS earth stations in the Kingdom.  

11.12.2. Summary of consultation responses 

Potential use cases 

Most responses (Apple, CommScope, Dell, DSA, Facebook, HPE, Intel, Motorola, Wireless 

Broadband Alliance, Wi-Fi Alliance, Zain) recommend that the band be made available on a 

license-exempt basis.  

Some respondents in the satellite industry (Arabsat, ESOA, Inmarsat, Intelsat, SES) wanted 

to protect current satellite allocations, particularly in the 6425 – 7125 MHz band.  

Other respondents (Mobily, Ericsson, Huawei, Nokia) recommend releasing the 6425 – 7125 

MHz band for 5G NR or only releasing 5925 – 6425 MHz now and adopt a wait-and-see 

approach for 6425 – 7125 MHz (Qualcomm).  

Demand and Time Scales 

Zain recommends a license-exempt, shared-access release for Wi-Fi in 2021.  

Arabsat currently uses spectrum in the 5925 – 7025 MHz band. The 6425 – 7025 MHz band 

is used for uplinks by some geosynchronous FSS networks, and the 6700 – 7025 MHz band 
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is allocated to mobile satellite service feeder links for non-geostationary satellites. The 

7025 – 7075 MHz band is also allocated to FSS globally.  

ESOA and SES also want to protect current satellite allocations in this band. 

Apple and CommScope suggests a license-exempt approach for the entire 5925 – 7125 

MHz band but do not specify a timeline. 

Dynamic Spectrum Alliance states that the Wi-Fi ecosystem is ready and that devices 

compatible with the 6 GHz band will be released by the end of 2020.  

Facebook notes the urgency of allocating the 5925 – 7125 MHz band for Wi-Fi as delaying 

allocation will have a higher cost of relocating incumbents. Facebooks also states that Wi-

Fi 6E devices are expected to become available in 2020 with an estimated 300 million 

chipsets shipped by the end of 2021. 

Hewlett Packard Industries states that the 5925 – 7125 MHz band can be rapidly deployed 

because of its proximity to the currently-used, license-exempt 5 GHz band. Hewlett 

Packard Industries explains that many countries in Asia and Europe—in addition to the US—

are currently working towards developing a 6 GHz Wi-Fi ecosystem. 

Qualcomm also recommends a license-exempt release to offset the congestion on the 2.4 

GHz and 5 GHz Wi-Fi bands in 5925 – 6425 MHz. It recommends waiting for WRC-23 to 

decide the best allocation of the 6425 – 7125 band. 

Wireless Broadband Alliance states that entire 5925 – 7125 band is ideal for Wi-Fi growth, 

which will enable 160 MHz channels. These channels will have twice the bandwidth and only 

half the latency as existing channels in the 2.4 GHz and 5 GHz bands. 

GSMA and Nokia suggest delaying designation of the 6425 – 7125 MHz band until after 

WRC-23. GSMA believes that the throughput bottleneck for Wi-Fi may be at the backhaul 

level and cautions against rushing a decision that will create difficulties in the future. 

The Wi-Fi Alliance also believes the higher bandwidth channels that are available in 6 GHz 

will enable advances for Wi-Fi. It suggests creating fourteen 80 MHz channels and seven 

160 MHz channels, which will be larger than the 20 MHz channels in 2.4 and 5 GHz. Use 
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cases for the wider channels include healthcare, lower latency, automotive, location, and 

augmented/virtual reality immersive experiences. 

Huawei recommend that Wi-Fi not be introduced in the 5925 – 7125 MHz band, suggesting 

instead that CITC authorize WiFi-6 technology in 2.4 and 5 GHz bands for the following 

reasons: 

 The bottleneck for Wi-Fi is fixed network performance, not the available spectrum; 

 Only a limited percentage of the population would benefit due to low HBB subscriptions 

of over one gigabit per second speeds; 

 Undeveloped Wi-Fi 6e ecosystem; and 

 Licensed 5G will be more heavily utilized from a broader range of users and systems. 

Huawei also recommends that 6425 – 7125 MHz be authorized for IMT. 

Coexistence and other issues 

Echo Hughes requests that technical precautions be taken to prevent interference 

between IMT and satellite systems if the band is allocated for IMT. 

Inmarsat states that coexistence between Wi-Fi and FSS is possible with restrictions such 

as EIRP and limits on outdoor usage on license-exempt devices. Coexistence between IMT 

and FSS in the 6425 – 7125 MHz band is difficult and would require limiting IMT systems to 

indoor devices and EIRP to 10-15 dBW. 

APWPT notes that spectrum above 7 GHz is used by video PMSE in Europe. 

Ericsson cautions that coexistence between fixed satellite and license-exempt use is only 

possible if the latter is for low-power indoor use only.  

Dell states that coexistence between WAS/RLAN and the currently-used services in the 

5945 – 6425 MHz band in Europe was possible. 

Dynamic Spectrum Alliance also notes that introducing the 5945 – 7125 MHz band for 

license-exempt services will not cause negative interference for incumbent operations. 
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Facebook and Intel state that many studies have shown that license-exempt use would not 

cause coexistence issues with incumbent services. 

GSMA notes that coexistence between license-exempt use in the 5945 – 7125 MHz band 

and Wi-Fi services in the 5 GHz band are difficult. GSMA also states that there is a risk of 

interference between license-exempt use and incumbent services outside of rural areas. 

GSMA advises not to allow Wi-Fi outdoor use. 

Huawei writes that incumbent services coexisting with Wi-Fi is not trivial. Huawei also 

states that coexistence between IMT and Wi-Fi is not feasible. 

Motorola suggests a database approach where license-exempt users need permission to 

transmit in their location. The permission would be based on a low likelihood of causing 

interference to incumbents. 

Wi-Fi Alliance and HPE state that the introduction of IMT in the 5945 – 7125 MHz band 

would cause regulatory uncertainty and cause disruptions among existing services in the 

band. 

Yahsat states that the impact of IMT deployment in this band has not yet occurred within 

the ITU and recommends that CITC wait until studies on IMT deployment have concluded. 

Yahsat also requests that CITC ensure license-exempt operations do not interfere with 

FSS should the band be designated for license-exempt deployment. 

11.12.3. Our assessment 

Current usage 

There are satellite and fixed deployments in the 6 GHz band. However, we note the 

following: 

 There is generally very little satellite use in the band. This is concentrated in the lower 

sub-band in a small number of locations. There are no satellite deployments in the upper 

sub-band. 

 With the exception of two regions, there are very limited fixed deployments in this band.  
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Differences between 5G and Wi-Fi 

One of the key issues in this band is a choice between licensing the band, when it might be 

used for 5G, or leaving it license exempt when it might be used for Wi-Fi6e or 5G NR-U. We 

note that from a technical point of view, Wi-Fi and 5G are very similar. Both use OFDMA 

modulation, both have similar bandwidths, both deliver similar spectrum efficiency, both 

have similar peak and average data rates, and both are likely to be deployed in similar 

locations (e.g. within the home router).  

The differences reside in the devices that can use the technology and the ability to link 

seamlessly to other networks. We note that at present cellular technologies such as 4G 

and 5G are typically only built into handsets, whereas Wi-Fi is typically available in handsets, 

laptops, tablets, smart speakers and a wide range of home and office IoT devices. Of course, 

this may change if 5G becomes more pervasive, but we see no evidence of this at present 

and limited economic rationale for it to happen. At present Wi-Fi does not link seamlessly 

to cellular, so, for example, handoff while in a voice call from one to another is generally not 

possible. However, handsets have become adept at managing both cellular and Wi-Fi 

simultaneously and various initiatives such as Google’s “Orion” promise to further increase 

the integration between cellular and Wi-Fi. 

In conclusion, we do not see that there are material differences in using the band for 5G or 

for Wi-Fi from the point of view of the end user, and hence there are unlikely to be 

significant economic implications for selecting one or the other technology.  

Make 5925 – 7125 MHz available on a license-exempt basis 

There was fairly broad consensus amongst the respondents to the consultation that the 

lower 5925 – 6425 MHz part of the band should be made available on a license-exempt basis 

suitable for Wi-Fi usage (mirroring developments in the UK and likely other parts of 

Europe).  

Whereas the UK has only made available the lower part of the band on a license-exempt 

basis, the US, South Korea and Chile have released the entire range from 5925 to 7125 MHz. 
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Other countries (Taiwan, Brazil, Costa Rica and Canada) are expected to follow the US lead 

soon. 

CITC is minded to follow the US and make the entire 5925 – 7125 MHz band license-

exempt for the following reasons: 

1- Importance of WLAN use in the Kingdom and substantial amount of Wi-Fi carried 

traffic, which was exemplified during the COVID-19 lockdowns, and the emergence of a 

promising device ecosystem that can be taken advantage of starting from 2021.  

2- The substantial amount of licensed TDD mid band spectrum already being made 

available for IMT and 5G. With the release of the 3800 – 4000 MHz band, a total of 890 

MHz will be available in large contiguous channels for exclusive IMT use across 2300 

MHz, 2600 MHz and 3400 – 4000 MHz. CITC believes that this bandwidth will be 

sufficient to cover the mid-band spectrum needs of IMT for the foreseeable future. We 

note that the situation is different in the EU where less exclusive mid-band spectrum (in 

particular in the TDD configuration) is available for IMT. On the other hand, countries 

with substantial exclusive mid-band spectrum for IMT (such as South Korea) have 

decided to release the entire 6 GHz band for license-exempt use.  

3- The existing mid-bands for exclusive IMT use have robust ecosystems already as well as 

superior propagation characteristics. If mobile operators want to access the 6 GHz 

band, they can do so on a license-exempt basis using NR-U (which 3GPP has defined as 

band n96). 

Nevertheless, given that segments of the band are considered for a possible IMT 

identification in Region 1 at WRC-23, we will consult with relevant stakeholders before 

finalizing our decision. 

Power limits and coexistence 

We will need to set appropriate power limits to ensure coexistence with existing fixed and 

satellite users in the band. 



 

111 
  

We note that Ofcom studied27 the issue of coexistence and hence allowable power levels. 

In the UK, the lower 6 GHz band currently has a primary allocation for several 

communication services including mobile, fixed satellite and fixed links services. Other 

services operate in the band on a secondary basis including SRDs, the amateur service and 

UWB applications. Ofcom carried out analysis which looked at possible sharing scenarios 

in which current services and Wi-Fi would be able to share the band on a co-primary basis 

Ofcom found that opening the lower 6 GHz band for Wi-Fi on a license-exempt basis is 

possible for indoor medium power use (EIRP up to 250mW) and outdoor very low power 

use (VLP) (EIRP up to 25mW), subject to a small, but unlikely, risk of interference into fixed 

links in environments that might not reflect realistic UK deployments. Ofcom noted that 

CEPT studies also considered sharing with other services and applications including Fixed 

Satellite Services, Radio Astronomy Services, Road – Intelligent Transport Systems and 

Communications Based Train Control and agreed with these studies which found that 

sharing with RLAN is feasible for all these services. 

In summary Ofcom propose Maximum mean EIRP of 250mW for Low Power indoor and 

25mW for Very Low Power indoor and Outdoor. Maximum mean EIRP density of 

12.6mW/MHz in any 1 MHz band. 

We will update the WLAN policy document in early 2021 to include this band and then 

consult on our proposed changes including the appropriate power levels.  

Potential outdoor use at standard power 

We understand that the FCC is currently investigating how to allow standard power use 

outdoors in the 6 GHz band. The FCC is planning to regulate this type of use using a system 

it refers to as “Automated Frequency Coordination” (AFC). Access is implemented using a 

database that standard-power outdoor equipment would query before transmitting at 

standard power at a specific location. We are monitoring developments in the US and may 

                                                
27 Ofcom, “Improving spectrum access for Wi-Fi”, statement, 24 July 2020. 
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consult on standard power use in the band subject to a similar access regime if it proves 

successful in the US. 

11.13. 10 – 10.5 GHz 

11.13.1. Current status 

The band is used for fixed links in the Kingdom. 

11.13.2. Summary of consultation responses 

Potential Use Cases 

Many respondents who commented on the band (Apple, GSMA, Intel, ITC, and Huawei) 

suggest licensing the 10 – 10.5 GHz band for IMT, but most respondents did not share 

comments on the 10 – 10.5 GHz band. 

Ericsson recommends releasing the 10 – 10.5 band for IMT for FWA applications. 

Demand and Time Scales 

Mobily expresses interest in the band but suggests waiting until the device support 

ecosystem is more established. 

GSMA and Huawei suggest waiting for conclusions to be reached on the WRC-23 studies 

before designating the band. 

ITC recommends licensing the band on a first-come, first-serve basis owing to the 

potentially limited demand in the band. 

Coexistence 

Mobily states that coexistence between IMT and other services is not desirable in this band 

for MNOs. Interference from other services such as fixed services, radio location, and earth 

exploration make it unappealing to mobile operators. 

APWPT notes that 10 – 10.69 GHz is used by video PMSE in Europe. 
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Ericsson believes coexistence between IMT and incumbent services is possible but 

suggests waiting for ITU WRC-23 studies on the matter to conclude. 

11.13.3. Our assessment 

An IMT identification for this band will be studied at WRC-23. Owing to a complete lack of 

standardization and ecosystem for mobile, we do not think this band should be allocated 

for IMT at the present time.  

Many respondents did not address this band, which we interpret to be a sign of a lack of 

interest. Given the relatively low interest in the band it seems likely that demand will be low, 

and that it may be possible to accommodate all demands within the band. On that basis, 

there is no need for a competitive award and a first-come first-served approach can be 

adopted. 

The band is used for fixed links in the Kingdom and we would anticipate that any future 

usage would be for similar applications, albeit potentially on a point-to-multipoint or FWA 

basis.  

We note that the band is also allocated for radiolocation. The key usage here appears28 to 

be doppler radars often used in traffic speed-control guns and intruder detection systems. 

These will generally be low-power devices transmitting over a relatively short distance in a 

beam. We consider interference from anticipated users of the 10 – 10.5 GHz band to be 

extremely unlikely, but should it occur our proposed licensing approach, below, will allow 

for further deployment that might interfere to be prevented. 

We are inclined to open up this band on a lightly licensed basis, requiring applicants to 

register their usage in a database and to commit to avoid interfering with existing deployed 

systems. Should, over time, it become clear that demand is exceeding supply then we will 

consider approaches to limit demand such as increased spectrum pricing in high-demand 

areas. 

                                                
28 See, for example, https://www.ntia.doc.gov/files/ntia/publications/LRSP5c.htm 
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11.14. 24.25 – 27.5 GHz 

11.14.1. Current status 

The 24.25 – 27.5 GHz band has received much attention as one of the prominent mmWave 

bands since its designation for IMT by WRC-19. The potential economic impact of 

mmWave is thought to be enormous.29 So far, multiple technical studies have evaluated 

the speed and reliability of mmWave spectrum with some promising results, particularly in 

urban and population-dense environments. However, weak propagation characteristics of 

this band introduce unique technical and financial challenges for deployment. 

There are some point-to-multipoint (P2MP) links deployed in this band in the Kingdom. 

11.14.2. Summary of consultation responses 

Potential use cases 

There is general agreement in the mobile (Mobily, ITC, STC, Zain, Huawei), satellite (Arabsat, 

Inmarsat, ViaSat), and technology industries (Apple, Ericsson, Intel, Nokia) that the 26 GHz 

band should be allocated to IMT, with some petition from satellite operators to allow for 

coexistence within the band (SES, ESOA).  

SES and ESOA propose that part of the band be preserved for broadcasting satellite 

service feeder links.   

Demand and time scales 

The mobile operators largely agree that the band should be allocated for IMT but have 

different time scales and award recommendations.  

Huawei notes that the ecosystem for the 24.75 – 25.25 GHz band will be available next year 

and suggests CITC allocate nationwide licenses in large, contiguous blocks of either 800 

MHz or 1000 MHz to avoid fragmentation. Huawei recommends limited local licensing to 

only the 24.25 – 25.1 GHz band—and making this band open to all interested parties—if 

                                                
29 GSMA and TMG, pp. 3, 2018. 
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geographically limited licensing cannot be avoided. It does not recommend restricting IMT 

usage to indoors. 

Mobily references the challenge of building a mmWave network without the 

corresponding ecosystem of n258 supporting devices and stated the need for guard bands 

between services. The mobile operator also suggests geographically limited deployments 

which may enable a more efficient allocation of the spectrum. It also suggests that the 

spectrum be made available to the MNOs via either an auction or direct award with a first-

come first-serve policy for other interested parties. Mobily states that 800 MHz channels 

would be desirable and lists 400 MHz as an acceptable minimum. Nokia also recommends 

channel sizes of at least 800 MHz per operator. 

STC agrees that the band should be allocated for mobile but suggested that the operators 

each receive 1 GHz of spectrum. It also recommends that the CITC wait until after 2021 to 

award the spectrum.  

Zain argues instead for a trial period in 2020-2021 where each operator would be given a 

full 1 GHz of spectrum in the band without any immediate fees owing to the financial impact 

of the COVID-19 pandemic. Full licensing would begin in 2022 after the required 

infrastructure were built.  

Satellite operators generally agreed that the 26 GHz band be allocated for IMT, but some 

believed the band could be shared with FSS.  

ESOA notes that the 24.75 – 25.25 GHz band is valued by the satellite operators for its use 

as broadcasting satellite service feeder links.  

Other respondents also generally recommend a licensed approach to this band. 

Ericsson recommends the band be released for IMT in two phases. The 26.5 – 27.5 GHz 

range could be released ahead of the rest of the band as it has a more robust ecosystem 

than the rest of the band. Ericsson also recommends that operators receive a minimum of 

800-1000 MHz of spectrum each. 
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Analysys Mason advocate for a licensed IMT deployment with the goal of international 

standardization of the band.  

Apple also recommends a licensed approach in this band. 

Aramco suggests that the band be released for indoor or local 5G deployment in 2021 or 

2022. 

Dallah Trans Arabia believes there are many 5G uses if allocated for IMT and recommends 

that 800 MHz be allocated to each of the major mobile operators.  

GSMA recommends that CITC make around 1 GHz of spectrum available per operator. 

GSMA also supports spectrum leasing and sharing for verticals who are trying to build out 

their private networks. 

Qualcomm recommends that each operator receive 800 MHz of spectrum, similar to 

allocations in Europe. This block of spectrum would be wide enough to provide both access 

and backhaul support.  

Coexistence and other issues 

ESOA expresses concern that an allocation to IMT would endanger FSS services without 

proper protection from interference. However, this cooperation may be possible as FSS 

stations have a minimum antenna size requirement, which they believe may make 

coexistence in the band possible. 

Huawei suggests clearing FSS services from the portions of the band to be allocated to 

mobile. 

11.14.3. Our assessment 

There is a strong case for releasing this band for IMT use and there was overall consensus 

from stakeholders to do so. The ecosystem is fast developing due to recent assignments 

in a number of European and Asian countries. There are also a number of upcoming 

auctions for spectrum in this band, so we expect to see further progress soon. 
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The band will need to be released on a technology-neutral and flexible-use basis to allow 

for the different types of 5G uses in this band (which can all coexist): 

 5G mobile use.  

 5G FWA use. Verizon and other telecoms companies in the US are deploying joint 

mobile and FWA networks in mmWave bands. We would expect similar use cases to 

emerge in the Kingdom. 

 5G backhaul. This could be either dedicated equipment or an integral part of a small-cell 

solution (also referred to as integrated access backhaul – IAB) 

We believe that there are competing demands for using this spectrum for IMT as well as 

uncertainty around the amount of bandwidth that mobile operators would like to acquire 

in this band.  We therefore intend to allocate it by auction. 

There are many open options on how this band would be packaged – large or small lots, 

national or geographic – and we will consider and consult further as part of our consultation 

on the auction. Based on responses to date, we may package spectrum in a way that allows 

operators to bid for and win different quantities of contiguous spectrum, with a possible 

spectrum cap. 

The ecosystem for this band is only just starting to develop now. We therefore do not 

believe that a release before 2022 will considerably delay deployments in this band. This 

will reduce the financial burden on mobile operators and will also provide existing P2MP 

users with an opportunity to potentially start migrating their use to other bands. 

Existing Point-to-Multipoint deployments 

If the existing users of P2MP deployments acquire licenses in the auction, they can keep 

their existing deployments (subject to potentially retuning the equipment). If they do not 

wish to continue using P2MP in this band, they could migrate it to other bands  

We would require that existing deployments be either retuned or migrated if they fall 

within the frequency ranges assigned to another operator in the auction. We will consult 

on the specifics of the migration plan in a consultation ahead of the auction. 
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Earth exploration services 

Ensuring compatibility with EESS (passive) in the adjacent band at 23.6-24 GHz is an 

important issue. Our decision on emission limits will be informed by the limits set in 

benchmark jurisdictions. In particular, we are looking for emission limits that strike the right 

balance between protecting passive sensors and optimal mmWave deployments. 

11.15. 27.5 – 29.5 GHz 

11.15.1. Current status 

The 27.5 – 29.5 GHz (28 GHz) band has long been allocated for satellite services both globally 

and in the Kingdom. The 28 GHz band is a global satellite uplink band. However, there is 

some demand globally to use the band for 5G as the band is sometimes jointly considered 

with the 24.25 – 27.5 GHz band for mmWave 5G services, and some countries (for example 

the US) have assigned the band for these services. 

11.15.2. Summary of consultation responses 

Potential use cases 

Some respondents (Mobily, Apple, Ericsson, GSMA, Intel, Qualcomm) recommend licensing 

some of or all of the band for IMT.  

Other respondents believe the band should be designated exclusively for satellite services 

(Arabsat, Inmarsat, Intelsat, OneWeb, SES, SpaceX, Telesat, ViaSat, Yahsat) which would 

help provide backhaul services. 

Demand and time scales 

Mobily expresses interest in the band conditional on penetration of n257 devices.  

Zain advises retaining fixed link deployment for wireless backhaul as vacating the band will 

be too difficult. Zain states that geographically limited private deployments are possible 

and compatible with fixed links services. 
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ITC recommended delaying its allocation of the band to monitor the developments of both 

satellite and 5G deployment, and consider allocating the band on a first-come, first-served 

basis. 

Arabsat highlights that this band is used for satellite uplink globally, with over 140 

geosynchronous satellites and two non-geostationary constellations in use. The current 

FSS allocations in the 27.5 – 29.5 GHz band are as follows: 

 28.35-28.45 GHz (Earth-to-space) in Region 2; 

 28.45-28.94 GHz (Earth-to-space) in all Regions; 

 28.94-29.1 GHz (Earth-to-space) in Region 2 and 3; 

 29.25-29.46 GHz (Earth-to-space) in Region 2; and 

 29.46-30 GHz (Earth-to-space) in all Regions 

Inmarsat notes that the 27.5 – 29.5 GHz band is used by FSS for gateway earth stations, 

fixed VSAT earth stations for broadband access, and Earth Stations In Motion on multiple 

types of vehicles.  

SES states that international IMT designation is unlikely because the 27.5 – 29.5 GHz band 

was not identified at WRC-19.  

Telesat advises against auctioning off this spectrum for licensed use as it would prevent 

sharing between operators. It believes that the most efficient allocation of the 27.5 – 29.5 

GHz band is for several satellite operators to have shared access to the band. Telesat also 

believes that satellite systems provide important backhaul services for 5G systems. 

OneWeb and SpaceX state that the 27.5 – 29.5 GHz band is designated for FSS earth 

stations and that much of its terrestrial and satellite services depend on continued access 

to this band.  

ViaSat also recommends CITC allocate the 26 GHz band for IMT and keep the 27.5 – 29.5 

GHz band for FSS. 
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Yahsat recommends that CITC defer allocating this band to IMT until the impact this 

designation will have on other services is studied. 

Apple recommends releasing the 27.5 – 28.35 GHz portion of the band for IMT because of 

its adjacency to the 24.25 – 27.5 GHz band. Aramco also recommends releasing this band 

for 5G use in the Kingdom. 

Ericsson states that the 27.5 – 29.5 GHz band has the most developed ecosystem for 5G of 

any of the mmWave bands. Ericsson advises CITC to consider the current utilization of the 

band by FS and FSS services. It also recommends secondary licensing and leasing schemes. 

GSMA notes that many other countries have allocated the 27.5 – 29.5 GHz band for IMT 

and recommends that CITC release it with the 26 GHz band with at least 1 GHz per operator 

in each of the two bands. 

Huawei would like studies to determine the current FSS usage in the band.  

Qualcomm advises releasing this band for IMT simultaneously with the 24.25 – 27.5 GHz 

band but acknowledges potential coexistence concern from FSS operators. 

Coexistence and other issues 

Mobily and Arabsat express hesitation about the ability for IMT and FSS to coexist within 

the 27.5 – 29.5 GHz band. 

Inmarsat does not believe sharing this band with mobile is feasible and recommends that 

mobile be allocated the 26 GHz band and satellite receive the 28 GHz band. Geographically 

limited deployments would also not be feasible. 

OneWeb states that downlink can be shared without risk of negative interference while the 

uplink bands should be watched more closely for issues. OneWeb supports guard bands 

between adjacent IMT bands and the enforcement of Out of Band Emissions. 

SpaceX finds that power flux density regulations could allow FSS earth stations and 

terrestrial services to coexist, effectively creating a border between the two operations. 
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Telesat finds that licensing this band would prevent sharing the band between multiple 

operators.  

ViaSat states that there is a significant interference risk between IMT and satellite 

broadband services. According to its studies, IMT base stations would have to be many tens 

of kilometers from earth base stations. ViaSat also writes that geographically limited 

deployments in this band are not feasible, thus making coexistence very difficult. 

GSMA recommends geographical distance or frequency separations between IMT and 

FSS and references ITU coexistence and sharing studies leading up to WRC-19. 

11.15.3. Our assessment 

The 28 GHz band is currently used for uplink transmissions from ground stations to geo-

stationary satellites. The earth stations are generally static but might be located 

throughout a country, used for primary or back-up links by a number of organizations. The 

satellite operators suggest that in the future “earth stations in motion” could result in 

moving terminals which could result in interference to 5G moving and changing. It is also 

possible that new LEO satellites from organizations like OneWeb and SpaceX could use 

this band for uplink. Since their satellites are moving, and might be lower to the horizon, 

then it is possible that interference from 5G transmissions might be more problematic. 

The primary user in this band will be satellite 

The CITC acknowledges that this band is in heavy use by satellite and there are new 

technologies and deployments that have the potential to improve connectivity 

throughout the Kingdom and in particular in areas that are currently underserved.  

We recognize the importance of this band for satellite and commit to protecting satellite 

use within the band.  

Access for IMT on a secondary basis, subject to protecting new and existing satellite use 

In North America, this spectrum has been repurposed for mobile use. In Saudi Arabia, if 

used for 5G, the 28 GHz band might be used for direct-to-mobile, FWA, backhaul or private 

networks.  
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Studies presented by the satellite operators30 suggest that:  

 There is very little likelihood of interference from 5G into the geostationary satellites. 

 There is strong likelihood of interference from satellite earth stations into 5G receivers, 

with some studies showing exclusions zones of up to 50km around an earth station 

could be needed to protect 5G. 

Responses reveal strong resistance from satellite industry to mobile use of the band.  The 

level of demand from mobile for this spectrum (especially given their preference for 26 

GHz) is also uncertain.  However, scope for interference from terrestrial 5G to satellite 

appears small, implying there may be scope for 5G use to coexist on a secondary non-

interference basis and subject to protecting new and existing satellite use. 

5G use on this basis appears plausible and in practice constraints created by on-going 

satellite use on mobile deployment are likely to be minimal. This implies that lightly-

licensed 5G usage may be appropriate subject to protecting new and existing satellite use. 

The resulting restrictions would likely encourage mobile operators to see the band as 

secondary to 26 GHz. At the same time, this would open the band for private network 

deployments by verticals – in particular for indoor use. For example, base stations might be 

registered in a database which ensures protection of satellite users.  

There has been significant interest in self-deployment of 5G networks by various 

industries, sometimes termed "verticals". These deployments might be in factories, 

stadiums, tourist attractions, airports and more. For example, Hong Kong airport has 

tendered for a self-owned mmWave solution to be deployed across passenger areas of the 

airport in order to deliver high capacity and futuristic services. There has been significant 

interest in such vertical solutions both with C-band and mmWave deployments. It is still 

too early to understand the potential for deployments in mmWave bands, but clear that 

there is demand for trials. 

                                                
30 See Viasat’s response to the consultation, Appendix B, p87, Ericsson “Summary of sharing studies on 28 GHz band in MIC/Japan” 
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We believe that if access for verticals in mmWave can be facilitated without causing 

interference to satellite use then this should be enabled. If there is strong demand, then an 

important economic benefit will have been delivered. If there is not, then no other users 

have been denied continued access so there is no disbenefit. Given that verticals typically 

have needs that are geographically tightly constrained and given the short propagation 

range at these frequencies, shared use can be readily accommodated. 

11.16. 37-43.5 GHz 

11.16.1. Current status 

The 37 – 43.5 GHz band was one of the mmWave bands designated for IMT at WRC-19. This 

band and the 24.25 – 27.5 GHz band received the most support for IMT allocation at the 

conference. The band is designated for 5G use in the US, China, and by the EU Radio 

Spectrum Policy Group. The 38 – 39.5 GHz part of the band is designated for HAPS. 

Globally, part of the 37 – 43.5 GHz band is allocated for FSS. Some countries will restrict 5G 

deployment to sub-bands within the 37 – 43.5 GHz band. For example, the US only allocated 

37.6 – 40 GHz to IMT. Some European countries are reserving the lower part of the band 

for FSS while leaving open the potential for 5G services above 40 GHz. 

The band below 40 GHz is heavily used for fixed (point-to-point applications) in the 

Kingdom. 

In the consultation, we proposed to make the entire 37 – 43.5 GHz band available for flexible 

use for terrestrial services. 

 

11.16.2. Summary of consultation responses 

Potential use cases 

Many respondents (Mobily, STC, Zain, Apple, Ericsson, GSMA, Huawei, Intel, Nokia, ViaSat, 

Qualcomm) believe that the 37 – 43.5 GHz band should be made available for mobile use.  
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The band is also important for FSS. Some respondents (SES, ESOA, Inmarsat, Intelsat, 

OneWeb) advise that the current satellite services provided in the band be protected from 

interference with IMT.  

Aramco states that the band should be made available for flexible use with some of the 

band available to HAPS technology. 

Demand and time frames 

Mobily thinks the 37 – 43.5 GHz band could be useful for mobile under a few circumstances. 

Enough guard band would have to be provided to mitigate interference. It advises HAPS 

allocation to be limited to the edge of the n259 band. It also advised that CITC obligations 

include download speed and coverage requirements. 

STC and Zain urge CITC to protect MNO investments into fixed services in the 37 – 43.5 

GHz band. Zain states that they have already deployed fixed links in the 37 – 40 GHz band. 

OneWeb notes that they have already began planning use of the 37.5 – 42.5 GHz band in a 

few years and requests that IMT be restricted to the 42.5 – 43.5 GHz band. 

Yahsat suggests that CITC defer allocating this band to IMT until the impact this 

designation will have on other services is studied and IMT disclose deployment plans. 

Yahsat is skeptical of the utility of this band for IMT because of its propagation 

characteristics. 

Ericsson and Qualcomm state that the band should be released for IMT only after the 24.25 

– 27.5 GHz and 27.5 – 29.5 GHz bands are designated for mobile. Ericsson also supports 

MNO licensing to local operators.  

Huawei states that each MNO should be allocated nationwide licenses of at least 800 to 

1000 MHz in this band. 

Coexistence and other issues 

Inmarsat recommends that FSS have access to the 37 – 40 GHz band without interference 

from IMT, and 5G systems could coexist on a shared basis in the 40.5 – 43.5 band. 
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Intel does not think that interference from neighboring states will be an issue because of 

the short, focused transmission of millimeter-wave. 

Mobily is concerned for interference from adjacent bands and neighboring states. It 

suggests that sufficient guard bands be allocated to mitigate interference from other 

bands. Mobily also advises that cross-border interference be reduced through technical 

measures such as time synchronization, aligning frame offset and slot structures.  

ESOA urges CITC to not allocate 37.5 – 40 GHz for IMT. 

11.16.3. Our assessment 

We believe that the allocation of the 26 GHz band will provide sufficient IMT mmWave 

spectrum for the next few years, and that mobile operators will prefer 26 GHz to other 

mmWave bands owing to the quickly developing device eco-system. Hence, contrary to 

our initial position in the consultation document, we see no need to award this band for 

IMT in the near term. We propose allowing it to continue in its current use until at least 

2023 when we will review further. However, we will be open to any proposals for band usage 

during this period, if they can be accommodated without impacting existing users. 

11.17. 47.2 – 48.2 GHz 

11.17.1. Current usage 

This band was identified for IMT in ITU Region 2 and another 69 countries from regions 1 

and 3 including the Kingdom of Saudi Arabia. It has since been allocated for IMT use in the 

US, but there is no ecosystem available at this point.  

The band is not in use in the Kingdom at the moment. 

11.17.2. Summary of consultation responses 

Potential use cases 

There is a general consensus amongst the limited number of responses on this band that 

47.2 – 48.2 GHz should be allocated for licensed mobile services (Mobily, STC, Apple, Intel, 
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ViaSat, Qualcomm). However, Zain expressed no interest in the band and ESOA and 

Inmarsat said that the band could be shared with FSS services. 

Yahsat expects the band to provide airline passengers with mobile coverage. 

Demand and time frames 

Mobily believes a few challenges must be addressed before this band is released for IMT. 

First, there is not yet enough existing device support for this band. Secondly, a HAPS 

assignment of 800 MHz as proposed would limit the amount of spectrum available to 

MNOs to only 400 MHz.   

Inmarsat suggests that the 47.2 – 48.2 GHz band be made available for FSS use. 

OneWeb plans to use the 47.2 – 50.2 GHz band for FSS uplink and would prefer if IMT not 

have exclusive access to this band. 

Yahsat states that the band should not be included in CITC’s five-year outlook unless IMT 

demonstrate use cases that overcome propagation issues with this high-frequency band. 

Yahsat also does not find HAPS to be a commercially viable system and advises CITC wait 

before considering HAPS. 

Analysys Mason recommends HAPS deployment in the 47.2 – 48.2 GHz band. Aramco also 

recommends HAPS availability in this band and believes it should be released in 2023-2025. 

Coexistence and other issues 

APWPT notes that the 47.2 – 50.2 GHz band is used for video-PMSE in Europe. 

Mobily states that HAPS deployment may not be desirable in this band due to technical 

issues such as propagation and attenuation caused by the characteristics of high-

frequency waves. 

STC recommends the band be cleared from incumbent services before IMT allocation. 

ESOA is interested in sharing this band with IMT but wants there to be rules providing equal 

access to the spectrum for both IMT and individually licensed satellite earth stations. 
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Inmarsat states that CITC should adopt a set of restrictions for 5G systems in this band, 

including exclusion areas around earth stations, antenna pointing restrictions, or 

restricting usage to indoors only.  

11.17.3. Our assessment 

We believe that the allocation of the 26 GHz band will provide sufficient IMT mmWave 

spectrum for the next few years, and that operators will prefer 26 GHz to other mmWave 

bands owing to its device eco-system. Hence, we see no need to immediately award this 

band for IMT. As mentioned by a few respondees, the band may be used for HAPS in the 

future. Given the nascent stage of HAPS, it would be premature to allocate this spectrum 

for this use now. We therefore propose allowing it to continue in its current use until at 

least 2023 when we will review further.  

However, we will be open to any proposals for band usage during this period, especially if 

they can be accommodated without impacting existing users. 

11.18. 66 – 71 GHz 

11.18.1. Current status 

The 66 – 71 GHz band was identified for IMT at WRC-19. Studies are currently underway to 

determine potential co-existence issues between license-exempt 5G and Wi-Gig systems, 

but a license-exempt release of this band would pave the way for the expansion of these 

and other wireless technologies. There is also an opportunity to enhance wireless systems 

in the transportation sector, particularly for providing broadband connectivity to rail 

passengers.  Many other countries such as the US currently use the 66 – 71 GHz band for 

license-exempt services. 

11.18.2. Summary of consultation responses 

Potential use cases 

Some respondents recommended releasing the band for licensed IMT use (Mobily, 

Ericsson, GSMA, Huawei, Nokia, ViaSat, Qualcomm) as it was identified for IMT at WRC-19.  
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Other respondents disagreed, recommending instead that the 66 – 71 GHz band be 

authorized for license-exempt use for Wi-Gig or other operations (Zain, Apple, Aramco, 

Dell, Facebook, Intel, Motorola, Wi-Fi Alliance). 

Demand and time scales 

Mobily suggests that the 67 – 71 GHz band be licensed to allow higher-power use and 

improve QoS.  

Ericsson and Qualcomm also do not support a license-exempt release because the band 

was identified for IMT at WRC-19. Ericsson recommends ensuring technical neutrality if the 

band is designated for license-exempt use. 

Huawei recommends licensing at least 800 to 1000 MHz of contiguous spectrum for each 

MNO. 

Zain, Facebook, and Wi-Fi Alliance recommend a license-exempt designation of the 67 – 71 

GHz band for WiGig and other wireless services that demand multi-gigabit speeds and low 

latency. 

Apple and Dell also recommend a license-exempt authorization of the 67 – 71 GHz band.  

Coexistence and other issues 

Mobily acknowledges that track-to-train would add value but remains concerns about 

issues of transmission range.  

Nokia shares a need for higher output power and equal access for mobile services should 

the band be designated for license-exempt use. 

11.18.3. Our assessment 

In general, at these frequencies, we anticipate that there will be limited interference 

between users owing to the very short propagation range and the large amount of 

bandwidth available. As a result, we are inclined towards exempting the band from 

licensing. We also note that the UK, the US and other countries have adopted a license-

exempt approach. 
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If license exempt, the band could be used by IMT, WiGig, FWA systems such as Terragraph 

or other innovative uses. We would open the band in a manner which allows all of these 

applications to be deployed and given the short range of propagation we do not anticipate 

significant interference between them. 

If we proceed to open this band for license-exempt use, we will monitor usage and co-

existence of systems. Should, over time, it become clear that lack of licensing is preventing 

some applications or leading to interference issues then we may consider changing 

regulations on a forward-looking basis. 

11.19. 71 – 76 & 81 - 86 GHz 

11.19.1. Current status 

These bands are used globally for high-capacity point-to-point links, often used as 

backhaul for cellular and FWA systems.  There is a fairly considerable number of paired 

backhaul assignments (point-to-point) in these bands in the Kingdom.  

11.19.2. Summary of consultation responses 

Potential use cases 

Many respondents believed that the band should be allocated for exclusive and nationwide 

mobile backhaul services (Mobily, STC, Zain, Ericsson, GSMA, Huawei, Intel, Nokia, 

Qualcomm). This would also enable operators to fill in the gaps in coverage where fiber 

coverage is not feasible. 

Aramco advises indoor or point-to-point 5G use on limited private deployments. 

DSA suggests a light-licensing regime where operators self-coordinate usage. This would 

allow for the simultaneous coexistence of terrestrial, stratospheric, and satellite backhaul 

networks. This is possible because of the narrowly-focused, hyper-directional propagation 

characteristics of such high-frequency waves but would require a maintained database by 

CITC as well as the ability to resolve any disputes escalated by network operators. 

ESOA advises that CITC preserve spectrum in the 71 – 76 & 81 – 86 GHz band for FSS. 
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Demand and time scales 

Mobily states that the band would be useful for backhaul of wireless sites. It believes that 

mobile operators would need 1 GHz-sized channels. Mobily wants this band released for 

backhaul services as soon as possible. Ericsson, Nokia, and Qualcomm also suggest that 

the band be released for mobile backhaul links. 

STC also advocates for the release of the 71 – 76 & 81 – 86 GHz band for 5G backhaul with 

channels of 500, 750, and 1000 MHz. STC recommends significantly modifying or 

eliminating the award fee for this band to support the adoption of 5G networks. 

Zain states that the 71 – 76 & 81 – 86 GHz band should be licensed nationwide with each 

MNO receiving up to 2 GHz UL/DL. Zain recommends this allocation in 2022. 

ESOA recommends that current satellite access to the 71 – 76 & 81 – 86 GHz band be 

protected. 

Inmarsat advises CITC to consider this band in five years when the millimeter-wave 

ecosystem is more developed. 

GSMA states that the band could be designated for IMT in the future if the need arises and 

studies determine the ability of fixed and mobile services to coexist in this band. 

Huawei also recommends that 2*1 GHz blocks be assigned to each operator for backhaul 

capacity. 

Coexistence and other issues 

Zain states that there are likely to be coexistence issues between mobile backhaul services 

and FSS because of the anticipated growth in use of this band.  

See also the responses to Question 4.C which covered this band. 

11.19.3. Our assessment 

There is clear demand for these bands for point-to-point links, predominantly for backhaul 

applications. Views were divided as to how the band should be awarded – either on a link-

by-link basis or a block basis (which could be national, regional or city-based).  
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CEPT recommends that “frequencies for [point-to-point] links in [the E-band] be assigned 

or recorded on a link-by-link basis or with block assignment provided that inter block 

compatibility is ensured.”31 While link-by-link licensing has the potential to place greater 

administrative burden on regulators and heighten uncertainty for operators, the regime 

has a number of advantages: it is an established way of licensing point-to-point spectrum; 

it promotes efficient use of spectrum; and it helps keep spectrum costs low. The major 

drawbacks to link-by-link licensing could be alleviated by automating the licensing process, 

as discussed above, and by providing certainty over the renewability of licenses to 

operators. Countries that have made E-band available for point-to-point links have largely 

adopted the traditional approach of licensing spectrum on a link-by-link basis. A worldwide 

survey conducted by ETSI found that 35 countries have adopted a link-by-link licensing 

regime for E-band, whereas only 5 countries have adopted a block assignment regime.32 

Our view is that given the limited potential for interference, and the potential for demand 

from a wide range of organizations (e.g. mobile operators, FWA operators, private network 

users, Government and other public sector entities), block licensing risks leading to 

inefficient usage and artificial scarcity.  

We anticipate that the band will continue to be used for backhaul services and that 

demand will grow significantly as 5G networks are deployed. We are proposing to continue 

the current link-by-link assignment approach. We will explore if it is possible to automate 

the licensing process so that approval for new deployments is faster. Links would only be 

assigned if they would not interfere with other existing users. While we are automating the 

process, we will continue to allow applications for links such that there are no delays to the 

deployment of 5G and similar networks. Once the automation is complete, we will 

seamlessly transition to the new approach. 

                                                
31 CEPT, May 2013, Radio Frequency Channel Arrangements for Fixed Service Systems Operating in the Bands 71-76 GHz and 81-86 GHz 
32 ETSI, September 2020, E-Band - Survey on Status of Worldwide Regulation 
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We will periodically review whether block licensing (where a block of spectrum in a city or 

similar is awarded to one entity such as a mobile operator) might be more appropriate to 

this band. To facilitate this, we will aim to license individual links requested by one entity in 

one part of the overall band. If we do subsequently decide to move to block licensing, we 

could then provide a block assignment that encapsulates existing individual assignments. 

CITC will also review the current pricing for the band and expect any new pricing regime to 

be ready in the first half of this year.   

11.20. Other bands 

11.20.1. 5875 – 5935 MHz 

While not mentioned in the consultation, we are minded to explore an allocation of 

spectrum in the 5.9 GHz range for V2X. The 5875 – 5905 GHz band was allocated for 

Intelligent Transport Systems (ITS) in the European Union in 2012 with an additional 30 MHz 

(5905 – 5935 MHz) to be allocated in EU member states by mid-2021. The goals of these 

allocations are to reduce the number of fatalities and serious injuries on roads and railways 

as transportation becomes increasingly automated.33 The allocation consists of five 10 

MHz blocks for road and rail ITS, with the 5925 – 5935 MHz band reserved for shared 

nationwide rail access only. Road ITS is prioritized under 5915 MHz and rail is prioritized 

from 5915 to 5935 MHz.34 

The FCC in the United States allocated the 5.9 GHz band for Wi-Fi and ITS in November 

2020. The lower 45 MHz of the band, from 5850-5895 MHz, will be made available for 

license-exempt use to increase the amount of spectrum available for Wi-Fi and offload 

mobile internet usage. Rules and restrictions will be established to allow coordinated 

outdoor use in addition to full-power indoor use in this part of the band. ITS services will be 

                                                
33 https://ec.europa.eu/digital-single-market/en/news/harmonisation-59-ghz-spectrum-band-real-time-information-exchange-will-improve-road-and-

urban 

34 Source: European Commission “Commission Implementing Decision on 5.9 GHz Band for Safety ITS” 7 October 2020.  
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required to vacate this lower part of the band within a year. The upper 30 MHz of the band, 

from 5895 – 5925 MHz, is reserved for ITS following C-V2X technology standards. This is a 

transition away from the Dedicated Short-Range Communications standard to C-V2X, 

which establishes direct links between vehicles and other obstacles to communicate and 

receive information. The FCC is still determining whether additional spectrum will be 

allocated for ITS in the coming years.  

This band is not in use in the Kingdom and we plan to consult on opening up part or all of 

this band for V2X technology on a license-exempt basis in the first half of 2022.  
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