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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction.
The aim of this document is to clarify and provide background on a number of issues concerning NTN-TN adjacent channel/band coexistence for NR NTN deployment in frequencies above 10 GHz, and propose some revisions of the Rel-18 NR-NTN-enh WID approved at RAN#94-e. 
Discussion
Differences between satellite and mobile systems in the use of allocated spectrum
The means by which multiple operators share frequency resources is fundamentally different for mobile and satellite systems in bands above 10 GHz.
Terrestrial system: The radio links in an mobile system are ground-to-ground, relying on close proximity of the receiver and transmitter.  In such a configuration, different mobile network operators in the same region will be assigned with non-overlapping blocks of spectrum.  As the 3GPP technical specifications for New Radio (3GPP TS 38.xxx series) assure coexistence between operations in different adjacent spectrum chunks. In such context, it is sufficient to define the adjacent channel coexistence limits by specifiying ACR and ACS requirements.
Satellite system: Within a given band, co-existence of satellite operations serving a common region is made on the basis of discrimination between satellites in terms of spatial separation as seen by the satellite earth station.  In this way full co-frequency and co-coverage operations are possible, which is limited only by the number of different satellites and/or constellations a terminal in any given location can distinguish.  
Under these conditions of discrimination, a satellite will generally use the entire band available, with a frequency re-use of channels within the band based on a spot grid pattern which avoids adjacent spots of a given satellite using the same frequency.  Even the narrowest beams of satellites cover many orders of magnitude more area than that of a terrestrial base station.  Furthermore, any given satellite beam coverage will often span regional and international borders.
In view of the above we see that the use of spectrum for satellite services is very different for below 6 GHz as compared to above 10 GHz. As will be demonstrated below, the 3GPP RAN4 process for the development of terrestrial mobile system RF specifications, which ensures co-existence between operations using different blocks of spectrum in the same band, is not relevant to the case of satellite systems operating in bands above 10 GHz.

Observation 1: Frequency use is very different between terrestrial mobile systems and satellite systems operating in frequencies above 10 GHz.
Observation 2: Unlike terrestrial mobile systems where two network infrastructures covering the same area will operate in different band segments, satellite systems of multiple operators providing service to the same geographical area can simultaneously operate /re-use the same frequency band.
Observation 3: Given the way in which frequencies are shared between operators, and the operational needs for capacity, a given satellite will typically use the entirety of any given band allocated to satellite services.  

Within the allocated band such as the ITU globally harmonized Ka-band (i.e. 27.5-30 GHz in the uplink), to targeted satellite service, adjacent channel criteria are not relevant for sharing between NTN and TN operators.
Given the completely different means by which NTN operations and TN operation assure co-existence amongst their respective operators (i.e., TN-TN or NTN-NTN) the concept of an in-band, adjacent channel between NTN and TN operators is therefore not relevant.
As such, constraints on ACR and ACS to the NTN are not a useful or in any way applicable measure for NTN-TN coexistence within the harmonized Ka-band. 
Adjacent channel co-existence for NTN-NTN only applies within the operations of a given NTN operator – it will not even be generally of relevance for co-existence between different NTN operators, as typically the NTN operator will be exploiting the entire band from a given orbital position and to a given region.

Observation 4: Adjacent channel criteria within Harmonized Ka-band is not relevant, for assuring coexistence where the NTN-TN coexistence scenarios are effectively co-channel, which is the general case due to the nature of the mobile and satellite systems.

Relevant scenarios and criteria for assuring TN – NTN co-existence.
The general co-existence between NTN and TN within the harmonized Ka-band needs to be seen in terms of co-frequency operations, where the co-existence is assured by other existing mechanisms such as a combination of minimum separation distances, power limitations, site shielding measures and such.  
This has been the basis of co-existence analysis performed between TN (i.e. IMT) and other NTN systems (such as commercial satellite systems, space sciences, HAPS, etc.) in the ITU process of studying candidate bands for IMT identification.
Similar studies have also been used to instruct and to define the national regulations in cases where, for example, satellite and IMT are intended to share the same band in a given country.
The end result is that the coexistence between satellite and terrestrial mobile systems (both in band and adjacent band) is extensively studied and defined within international and regional institutions (e.g. ITU-R, FCC, CEPT,..).   Regional and/or national regulations may then be defined to assure the co-existence of the different services which may be based on these studies and definitions and/or in case of the FCC, additional national studies.
It is also noteworthy that there are already satellite operations today in the bands in question, many of which have been operating since many years, and there will continue to be satellite operations which will not be adapted to rely or conform to NTN specifications.

Observation 5: NTN-TN coexistence criteria within a given band are characterised not on the basis of adjacent channel co-existence, but via other mechanisms such as minimum separation distances, power limitations, site shielding, etc.
 
The FCC case –deployment of terrestrial services in 27.5 – 28.35 GHz
In order to illustrate the above concepts, it is useful to look at a concrete case, for which the FCC rules for deployment of terrestrial services in 27.5 – 28.35 GHz has often been cited in a number of 3GPP discussions:
For the case of the FCC and the USA, the 27.5 – 28.35 GHz has been designated for terrestrial IMT deployment, and that satellite deployment in this part of band is subject to national rules to provide interference protection for IMT deployments.
The FCC licensing and operational constraints for FSS in this regard are provided in full detail in FCC-16-89A1 on ’Establishing a More Flexible Framework to Facilitate Satellite Operations in the 27.5-28.35 GHz and 37.5-40 GHz Bands. Section IV.A.4. of this document, Satellite Terrestrial Sharing, is the ‘REPORT AND ORDER’ which establishes the detailed terms for the NTN-TN co-existence in the 27.5 - 28.35 GHz band.

In the FCC case, assuring co-existence of NTN with TN in 27.5 – 28.35 GHz is not within the mandate or scope of a 3GPP specification
While we understand that there is concern about the co-existence between NTN and TN networks operating in the band 27.5 – 28.35 GHz, this is not within the mandate of 3GPP, but is assured by entirely other mechanisms, in the case of the USA, a set of very clear and precise FCC ruleaking. 
Indeed, satellite deployment in the entire 27.5 – 30 GHz range will continue, even on US territory – this of course with respect to the FCC rules that define conditions and constraints to fully satisfy the objectives of protecting the TN operations in 27.5 – 28.35 GHz from degradation and viceversa. Today there are many individually licensed gateways in operation in this band.  
National governments have the ability to adopt rules to adopt appropriate protections for IMT in their band. This protection is general – it applies to all satellite operations and not just those which would conform to the upcoming NR NTN specification, where both the in-band and adjacent band co-existence is fully assured in a way which is independent of the satellite RF / waveform aspects.

Observation 6: NTN – TN coexistence within a band, is covered by national, regional, or international regulatory instruments and processes, and as such is not needed in the scope of a 3GPP specification.

Observation 7: A 3GPP specification for satellite NTN services cannot, in any case, be an appropriate mechanism to assure TN-NTN co-existence, as there will be satellite services which do not operate according to 3GPP radio specification. There are other instruments, such as the FCC national case given above, which assure the co-existence under all satellite operational scenarios.

Related concerns with some text in the existing WID
Each satellite system makes use of the entire allocated satellite service spectrum (e.g. harmonized Ka-band), and is reflected in the design of the satellite(s), as per observation 1, 2 and 3.
Therefore the entire satellite allocated band for a given spectrum shall be defined in 3GPP, which targets the global market.
On the basis of the above, we propose the following:
Proposal 1: Add the frequency range (17.7 – 20.2 GHz in DL and 27.5 – 30.0 GHz) of the harmonized Ka-band in clause “4.1.2	NR-NTN deployment in above 10 GHz bands” of Rel-18 WI NR-NTN-enh (RP-213690) as follow
“The following assumptions are taken as baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka-band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR 38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminals and scenarios exist; airborne, maritime and land based ESIM. Which types need to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka-band (17.7 – 20.2 GHz in DL and 27.5 – 30.0 GHz) will serve as reference”

Based on the principles described in the previous section, we propose to revise the bullet points related to coexistence analysis as follows:
i. Remove “In that, it is assumed that”: NTN-TN adjacent band coexistence is only relevant at the band edges (for Ka-band UL at 27.5 GHz & 30 GHz); as per observation 4, 5, 6
ii. Replace “is expected to be applicable to all” by “may be useful for some specific”: 3GPP is not entitled to define where the outcome of the coexistence analysis applies. We suggest to simply state that it may be useful in some specific scenarios
iii. Remove “if any”: It is editorially replaced by “for some specific scenarios” above
iv. Replace “the whole” by “this harmonized”: Editorial clarity
v. Remove “and regulations allow”: it is already covered by “where applicable”; as per observation 7

Furthermore we propose the following:

Proposal 2: Modify one bullet point in clause “4.1.2	NR-NTN deployment in above 10 GHz bands” of Rel-18 WI NR-NTN-enh (RP-213690) as follow
· “Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that tThe NTN-TN adjacent band coexistence will be performed at the harmonized Ka-band edges. The outcome may be useful for some specificis expected to be applicable to all NTN-TN adjacent band scenarios (if any) in this harmonized the whole Ka-band range where applicable and regulations allow. [RAN4]”

Conclusion and way forward
Observation 1: Frequency use is very different between terrestrial mobile systems and satellite systems operating in frequencies above 10 GHz.

Observation 2: Unlike terrestrial mobile systems where two network infrastructures covering same area will operate in different band segments, satellite systems of multiple operators providing service to the same geographical area can simultaneously operate /re-use the same frequency band.

Observation 3: Given the way in which frequencies are shared between operators, and the operational needs for capacity, a given satellite will typically use the entirety of any given band allocated to satellite services.  

Observation 4: Adjacent channel criteria within Harmonized Ka-band is not relevant, for assuring coexistence where the NTN-TN coexistence scenarios are effectively co-channel, which is the general case due to the nature of the mobile and satellite systems.

Observation 5: NTN-TN coexistence criteria within a given band are characterised not on the basis of adjacent channel co-existence, but via other mechanisms such as minimum separation distances, power limitations, site shielding, etc.

Observation 6: NTN – TN coexistence within a band, are covered by national, regional, or internationational regulatory instruments and processes, and as such it is not be in the scope of a 3GPP specification.

Observation 7: A 3GPP specification for satellite NTN services cannot, in any case, be an appropriate mechanism to assure TN-NTN co-existence, as there will be satellite services which do not operate according to  3GPP radio specification.  There are other instruments, such as the FCC national example given above, which assure this co-existence under all satellite operational scenarios.


The following is therefore proposed:

Proposal 1: add the frequency range of the harmonized Ka-band in clause “4.1.2	NR-NTN deployment in above 10 GHz bands” of Rel-18 WI NR-NTN-enh (RP-213690) as follow
“The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka-band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminal and scenario exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka-band (17.7 – 20.2 GHz in DL and 27.5 – 30.0 GHz) will serve as reference”

Proposal 2: Modify one bullet point in clause “4.1.2	NR-NTN deployment in above 10 GHz bands” of Rel-18 WI NR-NTN-enh (RP-213690) as follow
· “Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that tThe NTN-TN adjacent band coexistence will be performed at the harmonized Ka-band edges. The outcome may be useful for some specificis expected to be applicable to all NTN-TN adjacent band scenarios (if any) in this harmonized the whole Ka-band range where applicable and regulations allow. [RAN4]”
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