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Introduction 

RAN2 received an LS reply from SA2 in [1] with the following action/question.

- 
SA2 has discussed whether cells, as core network sees them, are earth-moving or earth-fixed. Currently in terrestrial networks a Cell ID determined and provided by RAN is used to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP). For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area? 

-
In case of earth-fixed cells (as seen from the CN), how the RAN node connected to 5GCN (e.g. CU or gNB) maps the radio component of the cell that can potentially have moving coverage (e.g. in case of NGSO satellite) to earth-fixed cells represented by CGI would be up to RAN WGs to decide.
Following agreements were made in RAN2#111e meeting.

· In Rel-17, only UEs with GNSS capabilities are supported 
· Both Earth fixed and earth moving beam scenarios are considered with NGSO constellation.

· Discuss the RAN2 impacts of earth fixed and moving beams in an email discussion until the next meeting

And following email discussion is started to progress on related discussion and reply LS from RAN2.

R2-2006530
LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G (S2-2004688; contact: Qualcomm)
SA2
LS in
Rel-17
FS_5GSAT_ARCH
To:RAN2, RAN3, CT1

· Discuss a possible reply LS in offline 115

R2-2006971
Discussion of SA2 LS on fixed cell identity
Qualcomm Inc
discussion
Rel-17
NR_NTN_solutions-Core

· Can be considered in the discussion in offline 115

R2-2006972
[Draft] LS Reply on SA WG2 assumptions on architecture aspects for using
Qualcomm Inc
LS out
Rel-17
NR_NTN_solutions-Core
To:SA2
Cc:RAN3, CT1

· Can be considered in the discussion in offline 115

· [AT111e][115][NTN] Reply LS to SA2 (Qualcomm)


Scope: Discuss a (possibly intermediate) reply LS to SA2


Intended outcome: Draft reply LS to SA2 in R2-2008212

Deadline (for companies' feedback): Thursday 2020-08-27 02:00 UTC

Deadline (for draft reply LS in R2-2008212): Thursday 2020-08-27 06:00 UTC
If the draft reply LS in R2-2008212 will be not challenged until Thursday 2020-08-27 18:00 UTC, it will be declared as agreed by the session chair. Otherwise the discussion will continue in the CB online session on Friday 2020-08-28.

In this document, additional related papers [5][6] are also considered.

Discussion 

With earth-fixed tracking areas, the tracking area is fixed with respect to geo-location on the Earth’s surface. A satellite may be using a single large beam per cell or multiple beams per cell. From UE’s perspective, the radio cell could be moving over the earth or could be stationary either permanently (e.g. for a GEO satellite) or for a temporary duration while the coverage area of the cell remains in LOS to the host satellite.
The cell global identity (CGI) information includes PLMN identity, location area identity and the cell identity as shown in the following figure and snippet from TS 38.331. 
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Figure 2 CGI information

Based on the UE’s location, core network can configure RAN notification area (i.e., list of proper tacking area codes).

For a permanently fixed terrestrial radio cell, the cell identity of the cell can be used as a proxy for location in order to locate a UE by the core network. For a continuously moving or temporarily fixed radio cell, a cell identity also moves continuously or every certain duration, and CGI is NOT enough to determine the area where the UE is located, e.g., for paging purpose. For moving cells, CN cannot use the existing format of the CGI to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP). Therefore, SA2 has asked question, would the Cell ID received by CN still correspond to an earth-fixed area.

Disicussion point 1. Do companies agree the existing format of the CGI of the temporary fixed or moving radio cell does not represent earth fixed area?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Partially Yes
	If fixed Tracking Area is formally agreed in RAN2/3, part of the CGI, i.e. MCC+MNC+TAC ID, can represent earth fixed area. But Cell identity cannot in case of moving beam.

	MediaTek
	Yes
	A cell is identified by the SSB. When the cell moves, the SSB changes and corresponding coverage (satellite beamspot) also changes. Similarly, the broadcasted CGI will also change as the beamspot moves.

	Thales
	Yes
	For moving beams, the cell Id is broadcasted in a beam or a set of beams generated by a satellite. Hence a static UE will receive a successive set of Cell Id and the association between Cell Id and UE location always vary.

For temporary fixed beams (LEO with Earth fixed beams), the cell Id is broadcasted in a beam generated by a satellite. Hence a static UE may receive a new Cell Id each time the serving satellite is changing. Hence the association between Cell Id and UE location may also vary in time.

	Samsung
	Yes
	We would like to point out that CGI in Figure 2 is not applicable to NR Cell Global Id (CGI). For NR, the NR CGI consists of PLMN ID and NR Cell Id (NCI). NCI is 36 bits with (i) 22 to 32 bits representing the gNB ID and (ii) the remaining 14 to 4 bits representing the identity of the cell associated with the relevant gNB ID. More specifically, NR CGI does not include TAC Id. The NR CGI is used in NGAP signaling between the gNB and the AMF.

	Qualcomm
	Yes
	With existing CGI format (which includes a radio cell ID for a LEO satellite), network cannot page UE in the last connected cell as the UE’s area would be covered by a different CGI of a different satellite sometime later.

Also, in case of moving cells, routing and location support for emergency calls and other uses of CGI (e.g. for charging or defining a non-allowed service area) may not work.

	Apple
	Yes
	Agree that with the current format a part of CGI can represent earth fixed area but cannot be used to map a cell ID for any earth moving beams or temporary fixed beams. We will need a new way to deal with any moving cell IDs and the corresponding earth fixed location as mentioned by multiple companies to support proper paging.  

	Xiaomi
	Yes
	

	ZTE
	
	We think the the existing format of the CGI of the temporary fixed or moving radio cell represent earth fixed area for a given time and may correspond to another area afterwards.
Thus, for SA2’s question: For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area?

We think the answer is Yes but the cell ID received by CN correspond to an earth fixed area for a given time and may correspond to another area afterwards.
With the above understanding, we think it would be sufficient to answer the question from SA2 and no further discussion is needed on whether and how to have enhancement for CGI.

	CATT
	Yes
	Firstly, we agree with Samsung that NR CGI only includes PLMN ID and Cell ID though this clarification does not impact the result of the question.

Currently, the PLMN ID and Cell ID is broadcast in SIB1, it’s not a good idea that Cell ID is fixed on earth while the beam of LEO satellite is moving or temporary fixed on earth because the network has to change SIB1 rapidly due to moving of LEO satellite beam. So from RAN2 perspective, the Cell ID broadcast in SIB1 should not be fixed on earth. 

If the above analysis is acceptable in RAN2, that means the UE in the same location may see different Cell ID if the LEO satellite beam is moving or temporary fixed on earth(Also moving after a duration). In this case, the existing format of the CGI can’t be used to consistently represent UE location in different services and systems. 



	Lenovo
	Yes
	For the temporary fixed cell, CGI may represent an earth fixed area for a short time and then another afterwards. For the moving cell, CGI does not represent earth fixed area.

	OPPO
	Yes
	

	Ericsson
	Up to RAN3
	The Cell ID is a network identity configured in the RAN node (gNB) and provided both to the UE (broadcasted as NCI in the system information) as well as to the Core Network (sent to AMF as “UE Location Information”). However, the use of the Cell ID in UE and in the CN are different:

1.
Cell ID broadcasted by RAN to the UE is used for physical cell management, RAN mobility handling, etc, e.g. as a parameter in IDLE and CONNECTED mode mobility procedures.

2.
The Cell ID sent to the CN is used by the CN and service layers as UE Location Information (ULI) for various purposes, such as charging, policy control, statistics, regulatory services etc

We should decouple #1 and #2 above, to ensure that:

A.
A 1:1 mapping between Cell ID broadcasted to the UE and beam / physical cell is maintained. This means that the Cell ID broadcasted to the UE will be moving across earth.

B.
There is a 1:1 mapping between Cell ID sent to CN and geographical area. This means that the Cell ID sent to the CN will be fixed relative to the earth.

	Intel
	No
	It really depends on the solution how to gNB reports the UE CGI info for SA2 purpose. We think that with different solution, current CGI format doesn’t necessary to be changed. Therefore, our answer is No for that reason. It is too early to say current CGI format doesn’t support earth fixed area. The answer requires more background information and assumption.   

	Loon/Google
	Yes
	


11 companies agree that existing format of the CGI of the temporary fixed or moving radio cell does not represent earth fixed area over time. 
1 company thinks CGI still represents the earth fixed area but different earth area at different time.

1 company thinks it is up to RAN3 and use of cell ID is different in UE and CN.
1 company thinks it depends on solution how gNB reports CGI info to CN.

Rapporteur thinks majority view is that the existing cell ID used by network corresponds to different earth area over time.
Disicussion point 2. If response to the Discussion point 1 is “yes’, do companies agree some RAN enhancement on CGI is needed?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	We need to focus on the basic design in Uu interface to enable NR in NTN in RAN2, e.g. to specify the fixed Tracking area at first. How to indicate a CGI to CN is in RAN3 scope.

	MediaTek
	No
	The format of CGI does not need to be changed. The core network should know the cells covering tracking area(s) at a given point in time and the CGI is mapped correspondingly. 

	Thales
	Yes
	We recommend that the CGI as exchanged over NG interface with Core network corresponds to a fixed area on earth. More-over, we recommend that the principle of having a tracking area corresponding to a set of CGI pertains in NTN whatever the scenarios including the temporary fixed or moving beam scenarios.

We may have to distinguish between the radio cell Id as broadcasted per beam (or set of beams) and CGI handled by the core network and do some mapping between both identities.

	Samsung
	Yes
	The NR CGI itself as a logical identity of the cell can work although some format enhancements could be discussed. More importantly, the use of NR CGI in NGAP signaling and RRC signaling (e.g., in Measurement Reports, especially “CGI-Info-Logging”) needs to be discussed and specified.

	Qualcomm
	Yes
	The CGI handled by core network needs to be enhanced. Network may define a new type of cell identity to represent UE’s location. Details can be left to RAN3.

	Apple
	Yes
	We need a new type of cell identity but as others commented this is for RAN3 to decide. 

	Xiaomi
	Yes
	For NTN, if we decide the GCI should represent some earth fixed area, the enhancements may be needed.

	CATT
	Yes
	Agree with Thales, some mapping between the radio cell Id as broadcasted per beam (or set of beams) and CGI handled by the core network is needed, but we think this issue should be fixed in RAN3. From RAN2 perspective, this enhancement can be invisible to RAN2 as nothing is broken. 

	Lenovo
	Yes, but
	If SA2 think that GCI should always represent an earth fixed area, and they cannot solve this by e.g. timely CGI-to-area mapping, then enhancement may be needed in RAN (maybe RAN3 work). For this LS RAN2 only need to provide answer to their question only from RAN2 perspective.

	OPPO
	No
	Agree with Huawei. We are not sure this should be discussed in RAN2 or should be triggered by RAN3.

	Ericsson
	Up to RAN3
	As suggested by discussion point 3, it should be left to RAN3.

	Loon/Google
	Yes
	


8 companies think some enhancement to CGI is needed. 3 companies think enhancement to CGI is not necessary. Rapporteur thinks majority view is that whether to enhance CGI can be left to RAN3.
Even if the cell identity moves with the cell, by including the time at which a UE was in coverage of a radio cell and making use of known satellite ephemeris and steerable antenna information (or a known target coverage area for a radio cell at a known time), it could be possible for network to map both a radio cell ID and a time into a corresponding radio cell coverage area. The following is indicated in SA2 LS.

-
In case of earth-fixed cells (as seen from the CN), how the RAN node connected to 5GCN (e.g. CU or gNB) maps the radio component of the cell that can potentially have moving coverage (e.g. in case of NGSO satellite) to earth-fixed cells represented by CGI would be up to RAN WGs to decide.

Disicussion point 3. Do companies agree how RAN and core network translate a location to a moving/ temporarily fixed radio cell or a moving/temporarily radio cell to a location at a given time can be addressed by RAN3.

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	RAN2 is not supposed to make this decision. It should be discussed in RAN3 if or how to add a time stamp in the CGI information. 

	MediaTek
	No
	As the response to Discussion point 1 is that we do not have earth fixed cells, the second point from SA2 LS is no longer relevant. 

	Thales
	Partially Yes
	Such scheme of mapping between the radio cell Id as broadcasted per beam (or set of beams) and CGI needs to be defined.

	Samsung
	No
	Since RAN2 is the leading WG, we suggest that RAN2 discuss various candidate enhancements and send LS to RAN3 for their consideration.

	Qualcomm
	Yes
	The details of the translation (location to radio cell or radio cell to location) should be up to implementation. There is no need to standardize how it is done. However, any protocols used for the translation would need a definition – e.g. if a 5GCN node is allowed to request a translation from the NG-RAN. 

	Apple
	Yes
	It is for RAN to take care of and specifically RAN3 as mentioned in the discussion point.

	ZTE
	
	We do not make decision for other groups. 
We think there is also ongoing discussion in SA2 related to this problem and it is still SI phase in SA2 in which multiple solutions have been proposed and captured in the TR but down selection from the solutions have not been started and no conclusion has been made yet.
RAN2 will not make decision on the work split between other groups (e.g.RAN3 and SA2).

	CATT
	No
	We don’t think we can make the decision for RAN3.

From RAN2 side, nothing is broken even if the cell identity moves with satellite beam.

	Lenovo
	
	Agree with ZTE that RAN2 should not make such decision.

	OPPO
	
	It is out of RAN2 scope.

	Ericsson
	
	Nothing is broken in RAN2 and RAN2 does not have to assume RAN3 work.

	Intel
	Yes/No
	It depends on the solution. 

	Loon/Google
	No
	We think RAN2 should progress towards the solution and involve other groups at a later stage 


Rapporteur thinks majority view is how to map the earth area to fixed cell ID seen by CN is not in the scope of RAN2.
Also, LS from SA3-LI is received in [2] which emphasizes the fundamental LI requirements to be met:

-
The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified.

-
The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks.

-
Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.

Whether a radio cell is moving, temporarily fixed or permanently fixed, it is possible that the cell diameter in NTN is very large in the range of 100 km to 1000 km in case of LEO (and even larger for GEO), i.e., way larger than TN cell. Therefore, using the CGI of such large NTN cell does not meet the SA3-LI/regulation requirement.

Currently in terrestrial networks a Cell ID determined and provided by RAN is used to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP).
Disicussion point 4. Do companies agree that cell identity (CGI) should represent UE’s location with accuracy comparable with terrestrial network?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	
	This offline is for discussion about the SA2 LS. Regarding this SA3-LI LS, it can be discussed separately.

	MediaTek
	No
	Cell Id (CGI) is not the only representation of UE’s location. The LCS capabilities, as referenced in the same SA3 LS [2], also aids in determining UE’s locations.

	Thales
	No
	Cell id (CGI) is not the only representation of UE’s location. LCS framework and adapted network-based location methods can be used to determine UE’s locations in a trusted manner

	Samsung
	No
	From CGI (“cell ID”) perspective only, it is impractical to expect an NTN to provide accuracy that is comparable to a Terrestrial Network (TN). However, the gNB can use (i) the UE-reported and gNB-validated GNSS-based UE location and/or (ii) gNB-estimated GNSS-based UE location. Metrics such as the distance between the UE and the aerial/space-borne platform, Timing Advance, and the elevation angle) can help the gNB estimate and/or validate the UE-reported location and provide such reasonably accurate UE location to the AMF. 

	Qualcomm
	Yes
	To enable better support for regulatory services and avoid the complexity of mapping radio cell ID + timestamp to a location, fixed cell identities may be supported, where a cell identity corresponds to a fixed area comparable to a terrestrial cell. There are at least a couple of solutions which seem to support this, and we believe RAN3 can look into these.

	Apple
	No
	There are other solutions to be able to handle this problem statement. 

	Xiaomi
	No
	Considering the different cell size for TN and NTN, we don’t think NTN could provide the same location accuracy as TN. And LCS mechanism could handle this problem. 

	ZTE
	
	Out of scope of this offline discussion.

· [AT111e][115][NTN] Reply LS to SA2 (Qualcomm)


Scope: Discuss a (possibly intermediate) reply LS to SA2

Intended outcome: Draft reply LS to SA2 in R2-2008212


	CATT
	No
	Firstly, in this offline, we should focus on the reply to SA2.

Even if we wants to discuss the impact from SA3, we share the similar view with MediaTek and Thales that  LCS framework and adapted network-based location methods may be more reasonable way to determine UE’s location. 

	Lenovo
	
	Out of scope.

Also, it is not up to RAN2 to decide this.

	OPPO
	No
	We agree with Mediatek and Thales that apart from CGI, LCS framework can be used to determined UE’s location.

	Ericsson
	
	Not in RAN2 discussion scope

	Intel
	Yes/No
	Again this really depends on solution. One can have CGI for UE and other mapping for UE location for the core network. In this care, the CGI doesn’t have to represent UE’s location.

	Loon/Google
	No
	


Some companies think how cell identity (CGI) represents UE’s location with accuracy comparable with terrestrial network is not in the scope of this discussion and some companies think LCS frame can be used for this purpose. Rapporteur thinks this will not be part of LS reply and further discussion may be needed.
When a UE moves to RRC_CONNECTED in the cell, it could have accessed the cell anywhere within the cell. It is possible the beam footprint may cover some part of an unauthorized area (e.g., another country or tracking area). A Network would then not know if the UE is accessing the cell from the unauthorized area unless RAN determines the UE’s location (with some accuracy) using UE or network positioning methods. It is to note that UE location or measurement report may not be sent to RAN until AS security has been enabled so CN would not know the accurate location (other than CGI) before it can make decision whether to reject registration update/service request.

Disicussion point 5. Please provide your view how the UE’s location issue is resolved if the CGI of a cell represents earth area across international borders (e.g., beam footprint in country A, B and C)?

	Company
	Comments

	Huawei, HiSilicon
	It seems that this issue needs to be addressed in RAN3/SA2. If there is no UE impact, we don’t need to discuss it in RAN2.

	MediaTek
	Tracking areas (TA) are fixed on the ground (Earth-fixed Tracking areas) and should not cross International boundaries. The network can broadcast multiple TAs and configure the UE to connect to the correct allowed TA. As the TA codes of the two Tas will be different, it will form different CGIs.

	Thales
	Just like in cellular network, TA in NTN should be designed to prevent any cross border area.

	Samsung
	The gNB can use (i) the UE-reported and network-validated GNSS-based UE location and/or (ii) network-estimated GNSS-based UE location.

	Qualcomm
	UE needs to map its geo-location to country code (MCC). UE can be configured (e.g. by network or UE vendor) on how to map its geo-location to MCC with the details of mapping procedure outside of RAN2 scope.

In this case, the UE will be able to select the correct PLMN based on the determined MCC mapped from its geo-location. Otherwise UE still selects PLMN of the country B even it moves to country A.
The UE can also be configured to map its geo-location to tracking area code (instead of or in addition to MCC).

We also support an NG-RAN and/or 5GCN capability to verify the MCC/TAC. This should be considered by RAN3 and SA2.

	Apple
	Just like in terrestrial networks tracking areas should take care of international boundaries.

	Xiaomi
	We share the view of Thales.

	ZTE
	Out of the scope of this offline discussion.

	CATT
	Agree with Thales

	Lenovo
	Agree with Thales and no need to discuss in RAN2 unless RAN2 impact is identified e.g. by SA2 or RAN3.

	OPPO
	Agree with Thales.

	Ericsson
	Agree with Huawei, not in scope of RAN2.

	Intel
	
	Agree with HW. This may be address by network solution which RAN3 can be address and hence no UE impact.

	Loon/Google
	SA2 is not asking about this problem. This is an issue that needs to be tackled in SA2 first


There are mixed views on how to resolve issue of the cell coverage across different territories. Rapporteur thinks this will not be part of LS reply and further discussion may be needed.
Disicussion point 6. Based on the above discussion points, please elaborate your suggestion how to respond to SA2 LS. Draft LS reply [4] is uploaded in the draft folder.

	Company
	Comments

	Huawei, HiSilicon
	In our understanding, RAN2 can only indicate that “- 
RAN2 has found that radio cells for NTN can be permanently fixed, temporarily fixed or continuously moving. Existing cell ID of a moving radio cell does not correspond to an earth fixed area.”, i.e. the first paragraph in draft reply LS.

The second paragraph is more related to RAN3, i.e. how to provide this CGI information with a time stamp.

And regarding the third paragraph, RAN2 haven’t discussed “virtual cell IDs or location encoded cell IDs” in SI. So we don’t think we can have a conclusion to adopt these solutions right now.

	MediaTek
	SA2 has only asked us if the cell id corresponds to earth-fixed area. We can respond to this question by informing them that the answer is NO.

The following text from the draft LS is sufficient.
- 
RAN2 has found that radio cells for NTN can be permanently fixed, temporarily fixed or continuously moving. Existing cell ID of a moving radio cell does not correspond to an earth fixed area.

	Thales
	If CGI remains fixed on Earth (from the point of view of RAN or CN) in case of temporarily fixed or moving beams, then CGI value may need to be adapted or updated when beam moves from a TA to another TA.

	Samsung
	RAN2 has found that radio cells for NTN can be Earth-fixed, quasi-Earth-fixed (i.e., fixed only for a finite time) or Earth-moving.

As the default cell ID-based mechanism for NR, NR CGI (consisting of PLMN ID and 36-bit NR Cell ID) and a timestamp (e.g., UTC time) cell can be conveyed to the Core Network by the gNB can be used to represent a UE’s location at a specific instant.

Mechanisms that enable the CN to support regulatory services by achieving a target location accuracy are under discussions in RAN2.  

	Qualcomm
	We can provide feedback to their question and assumption, i.e., radio cell can be moving, and its cell ID does not represent the earth fixed location. Also it is up to RAN3 how to define translation of UE’s position to earth fixed cell identity.

In addition, CGI can be further enhanced to represent UE’s location with accuracy comparable with terrestrial network as per SA3-LI requirement. This should also be addressed by RAN3.

	Apple
	We agree with Huawei’s and Mediatek’s views here and should only answer the question on cell id for earth fixed cells. The other aspects of questions are either non RAN2 or haven’t been yet agreed to in RAN2. 

	Xiaomi
	According to the LS from SA2, we think we should only answer the question “For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area?” 

	ZTE
	For SA2’s question: For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area?

We think the answer is Yes but the cell ID received by CN correspond to an earth fixed area for a given time and may correspond to another area afterwards.

	CATT
	We tend to agree with MediaTek, the other issues listed in this offline discussion are not mentioned by SA2, it’s sufficient to only address the question in SA2 LS.

	Lenovo
	We should focus on answering the question.

	OPPO
	We agree with Mediatek that we can reply to SA2:

RAN2 has found that radio cells for NTN can be permanently fixed, temporarily fixed or continuously moving. Existing cell ID of a moving radio cell does not correspond to an earth fixed area.

	Intel
	There are possible solutions that gNB can estimate UE location to the earth-fixed area in RAN to provide the “CGI” corresponding to earth-fixed area to the CN within some error and for some scenarios. RAN2 can further discuss the details of the possible solutions if needed.

	Loon/Google
	Agree with Mediatek


All companies agree to send the LS to SA2 focusing on their questions.
3. Conclusion

For DP 1, rapporteur thinks majority view is that the existing cell ID corresponds to different earth area over time. For DP 2, majority view is that whether to enhance CGI can be left to RAN3. For DP 3, majority view is that how to map the earth area to fixed cell ID seen by CN is not in the scope of RAN2. For DP 4 and 5, SA3-LI LS and issue of cell coverage across different territories do not need to be discussed as part of LS reply and further discussion may be needed. For DP 6, all companies agree the LS reply to SA2 can focus on their questions.

Based on the views, followings are proposed.

Proposal 1 Radio cells for NTN can be permanently fixed, temporarily fixed or continuously moving. A moving radio cell covers different Earth area over time and system information including Cell ID moves with the radio cell.
Proposal 2 Any potential solution to mapping earth area to fixed cell ID seen by the CN is out of scope of RAN2

Proposal 3 Send LS reply provided in [4].
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