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1 Introduction
The issue of network identifiers handling has been previously discussed. Furthermore, there is an ongoing LS exchange between RAN2 and SA2 on this subject. In this contribution we discuss the issue in further detail and propose a way forward.

2 Discussion
The following options for network identifiers handling with NTN have been outlined in [1]:

· Solution 1: CN ignores moving cell ID (uses only TA, which is earth-fixed)

· Solution 2: CN receives moving cell ID and maps it to a geographical area using a time stamp (this may be done within the CN, or a new procedure defined to enable CN to request mapping from RAN)

· Solution 3: CN receives Earth fixed cell ID which is configured (conversion of moving cell ID or UE location to a virtual cell ID is performed by the RAN)

· Solution 4: CN receives “cell ID”, however this legacy information element contains (or encodes) the coordinates of a geographical area (e.g. based on UE x,y coordinates when available and an uncertainty) – alternatively such coordinates could be added as a new information element, depending on the interface

NOTE: as the term “virtual cell id” has been used in SA2 to describe a particular solution, which has not been agreed, in order to remove confusion we will therefore use the term “earth fixed cell id” rather than “virtual id” and we would like to emphasize that here we are not referring to the SA2 solution, but simply to the fact that in “solution 3” the cell ID in the ULI IE is Earth-fixed, that’s all.

Before discussing these solutions in detail, we would like to establish one high level principle. It is understood that in order to support NTN, NG-RAN will have to be modified. While of course it is desirable to minimize NG-RAN impacts, such impacts are unavoidable. On the other hand, while it is probably unrealistic to avoid 5GC impacts of supporting NTN completely, if one inspects the solutions recommended for standardization in the SA2 TR 23.737 [2], it is clear that the impacts on 5GC are minimal and it is very much desirable to keep it that way. Therefore, we propose to agree that NTN enhancements standardized in RAN3 should strive to minimize 5GC (and by extension – NG-AP) impacts.
Proposal 1: NTN enhancements standardized in RAN3 should strive to minimize 5GC (and by extension – NG-AP) impacts.

With this in mind, we observe that solutions 1, 2, and 3 mentioned above can be implemented with little to no stage-3 NG-AP impact – neither of these solutions imply any changes to the “User Location Information” NG-AP IE.

Observation 1:  solutions 1, 2, and 3 can be implemented with no stage-3 NG-AP impact.
Turning to solution 4, we further observe that on the one hand, it assumes that NG-RAN has all the functionality to determine UE location with at least the same precision as in the case of terrestrial deployment. However, at the same time, NG-RAN does not hide NTN specifics from 5GC, while it has all the means to do so. In that sense solution 4 is the worst possible one, as it in a way maximizes impacts on both NG-RAN and 5GC.

Observation 2: in solution 4, NG-RAN has all the means to hide NTN peculiarities from 5GC, but in fact does not reduce CN impacts.

Based on the above considerations we propose to rule out solution 4.

Proposal 2: Rule out solution 4 (CN receives “cell ID” and geographical coordinates).

With regards to the remaining solutions, as we pointed out above, they can all be implemented without NG-AP impact. This is of course under the assumption that CGI in the User Location Information IE is earth-fixed, but that assumption should only be captured in stage-2, not in NG-AP.
We can consider potential enhancement and improvements, but the basic NTN functionality does not seem to require changes to the User Location Information” NG-AP IE.

Proposal 3: NTN does not require changes to the “User Location Information” NG-AP IE. 
CGI in ULI IE is assumed Earth-fixed. How and whether to capture this (probably in stage-2) can be further discussed. 
3 Conclusions
Based on the following observations:

Observation 1:  solutions 1, 2, and 3 can be implemented with no stage-3 NG-AP impact.

Observation 2: in solution 4, NG-RAN has all the means to hide NTN peculiarities from 5GC, but in fact does not reduce CN impacts.

We conclude to propose the following:
Proposal 1: NTN enhancements standardized in RAN3 should strive to minimize 5GC (and by extension – NG-AP) impacts.

Proposal 2: Rule out solution 4 (CN receives “cell ID” and geographical coordinates).

Proposal 3: NTN does not require changes to the “User Location Information” NG-AP IE. 
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