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1. Introduction
In the previous meeting, RAN3 sent the LS to SA2 [1] on UE location aspects in NTN. In this meeting RAN3 received an LS reply from SA2 [2], which answers 2 questions raised by RAN3.
	Regarding Question 2 in the LS:
Question 2: RAN3 requests SA2 to confirm that it is acceptable that, in some cases, the CGI contained in the ULI at initial access may represent a geographical area larger than typical TN cell coverage areas, and which may possibly span the area of multiple TACs.

Answer from SA2:

SA2 previously commented on the accuracy/granularity of a reported CGI in an LS entitled “Reply to LS on UE location aspects in NTN” in S2-2103550 sent from SA2#144e to RAN2 and CC’d to RAN3. SA2 reiterates that the geographic area represented by the CGI in a ULI may need to be comparable to a TN cell coverage area in order to support e.g. emergency services, etc. Although, when this is not possible, it can be possible for the 5GCN to obtain a UE location that can be used instead. For an initial access where the UE has just entered an RRC CONNECTED state, SA2 confirms that it is unnecessary for the geographic area represented by the CGI to be comparable to a TN cell coverage area as long this can be supported in a ULI provided subsequently (e.g. in a ULI provided for a subsequent NAS message sent to an AMF).



In this contribution, we will further discuss the CGI mapping based on the answer of SA2 on UE location aspects.
2. Discussion
1. [bookmark: OLE_LINK78][bookmark: OLE_LINK79]How to do CGI mapping in initial access where the accurate UE location info may not be available in NG-RAN.
From the LS [2], SA2 reiterates that the geographic area represented by the CGI in a ULI may need to be comparable to a TN cell coverage area in order to support e.g. emergency services, etc. Although, when this is not possible, it can be possible for the 5GCN to obtain a UE location that can be used instead. For an initial access where the UE has just entered an RRC CONNECTED state, SA2 confirms that it is unnecessary for the geographic area represented by the CGI to be comparable to a TN cell coverage area as long this can be supported in a ULI provided subsequently.
Observation 1: SA2 confirmed that for initial access case, it’s unnecessary for the geographic area represented by the CGI to be comparable to a TN cell coverage.
In this case, how the CGI mapping is done in NG-RAN is pending to what granularity of UE location could be provided during initial access, which will be discussed in RAN2 and SA3-LI.
Observation 2: In initial access, whether the UE location info could be provided to NG-RAN and what granularity of the UE location could be provided is pending to RAN2 and SA3-LI.
If some kind of UE location info, e.g. coarse UE location info bigger than 2 km accuracy, gNB could roughly mapped it to the geographical fixed CGI. If no UE location info could be reported to gNB during initial access, gNB could map the momentary coverage of UE’s serving cell to a geographical fixed CGI. E.g. use the center of the Uu serving cell to do the mapping.
If needed, there could be two levels of geographical fixed CGIs, which are preconfigured to core network and NG-RAN. In initial access, NG-RAN roughly maps the UE location to the bigger geographical fixed cell and provides corresponding CGI to 5GC. After security is activated, gNB could obtain the finer granularity of UE location from UE, gNB could map the UE location to the smaller geographical fixed cell.
As above, how to configure the geographical fixed area, and how to do the mapping are pending to NG-RAN implementation, we do not need to care about whether the mapped CGI provided to CN represent for a TN granularity geographical fixed area or not.
Proposal 1: In initial access, how to do the CGI mapping in NG-RAN is up to NG-RAN implementation, the mapping rules should be preconfigured. We do not need to care about whether the mapped CGI provided to CN represent for a TN granularity geographical fixed area or not.

2. How to do CGI mapping after initial access where the ~2km UE location info is available in NG-RAN.
In the last meeting, we also discussed an issue how to map the ~2km UE location info provided by UE to a TN granularity geographical fixed area. It seems the ~2km UE location could not always located in a geographical fixed area, thus there will be some cross boarder scenarios.
There’re three options on how to do the mapping:
· Option 1: Do the CGI mapping according to some rules or implementation.
· Option 2: Provide potential list of mapped CGI to Core Network, 
· Option 3: Provide potential list of mapped CGI to Core Network, 

Option 1 follows the overall design to report the mapped CGI in ULI, reusing the legacy structure. However, NG-RAN may not always possible to accurately mapping the UE location info from UE to a geographical fixed area. Thus, core network should know the mapped CGI represent the area where UE is most likely located, may be not strictly accurate.
Option 2 has extra impact to N2 interface by introducing the multiple CGIs in ULI.
Option 3 also impact the N2 interface, e.g. introduce UE location info in ULI, the mapped CGI is abandoned in this case.
To follow the requirement of CGI mapping from SA2, and minimize the specification impact to N2, option 1 is preferred. 
Proposal 2: After initial access, how to do CGI mapping from ~2km UE location to geographical fixed CGI is pending to implementation, the mapping rules could be preconfigured in NG-RAN. 5GC should understand that the mapped CGI provided in ULI may not always exactly correct, a little maybe exist.

3. It is FFS whether the RAN Paging Area as signalled over Xn includes a mapped cell ID, or a Uu cell ID.
From the stage 2 BL CR [3], there’s still a FFS on whether the RAN Paging Area as signalled over Xn includes a mapped Cell ID or a Uu Cell ID.

	16.x.5 Signalling [FFS] 
The Cell Identity used in following cases corresponds to a mapped cell ID, irrespective of the orbit of the NTN payload or the types of service links supported. 
-	The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information (as defined in TS 38.413 [26]);
-	The Cell Identity used for Paging Optimization in NG interface (as defined in TS 38.413 [26]);
-	The Cell Identity used for Area of Interest (as defined in TS 38.413 [26]);
-	The Cell Identity used for PWS (as defined in TS 38.413 [26]).The Cell Identity included within the target identification of the handover messages (as defined in TS 38.413 [26] and TS 38.423 [x]) allows identifying the correct target cell.
The Cell Identities used in the RAN Paging Area during Xn RAN paging (as defined in TS 38.423 [x]) allow the identification of the correct target cells for RAN paging.
NOTE:	The Cell Identity used for RAN Paging is assumed to typically represent a Uu Cell ID.
Editor’s note:	It is FFS whether the RAN Paging Area as signalled over Xn includes a mapped cell ID, or a Uu cell ID.
Editor’s note:	 from rapporteur if the text stay as it is, the reference for TS 38.423 should be introduced in TS 38.300
The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network. 
NG-RAN is responsible for constructing the mapped cell ID based on the UE location info received from the UE. The mapping may be pre-configured (e.g., up to operator’s policy) or up to implementation.



First of all, we did not touch the detail impact on support of Inactive in NTN.
For LEO with earth fixed cell scenario, we understand UE could be sent to Inactive, a few earth fixed cells could be included as the RNA. While this is not applicable for earth moving cell scenario as UE will move out of the RNA easily due to the movement of the satellite cells, in that case, it’s more appropriate to configure RNA with RAN Area list or TAC list.
Observation 3: For LEO with earth fixed cell scenario, it’s better to configure RNA with one or a few earth fixed cells. For LEO with earth moving cell scenario, RNA should be configured with a list of RAN Areas or TACs. 
From the observations above, the cell ID included in the RNA is likely to be used for earth fixed cell scenario, in this case, the Uu Cell ID is enough. Mapping the UE location to a mapped CGI also requires the target NG-RAN to map the mapped CGI back to Uu cell ID to send the paging in Uu.
Above all, the cell ID included in the RAN Paging Area signalled over Xn should be Uu Cell ID.
Proposal 3: the cell ID included in the RAN Paging Area signalled over Xn could be assumed as the Uu Cell ID.

Accordingly, the Editor’s note of the stage 2 BL CR could be removed.
Editor’s note:	It is FFS whether the RAN Paging Area as signalled over Xn includes a mapped cell ID, or a Uu cell ID.
Proposal 4: Discuss and agree the TP in section 5, i.e. remove the Editor’s note for RAN paging.

3. Conclusion
In this contribution, we discussed how to do the CGI mapping for initial access and after initial access, and we discussed which cell ID should be used for RAN paging. Based on the discussion, we have the following observations and proposals:

Observation 1: SA2 confirmed that for initial access case, it’s unnecessary for the geographic area represented by the CGI to be comparable to a TN cell coverage.
Observation 2: In initial access, whether the UE location info could be provided to NG-RAN and what granularity of the UE location could be provided is pending to RAN2 and SA3-LI.
Proposal 1: In initial access, how to do the CGI mapping in NG-RAN is up to NG-RAN implementation, the mapping rules should be preconfigured. We do not need to care about whether the mapped CGI provided to CN represent for a TN granularity geographical fixed area or not.
Proposal 2: After initial access, how to do CGI mapping from ~2km UE location to geographical fixed CGI is pending to implementation, the mapping rules could be preconfigured in NG-RAN. 5GC should understand that the mapped CGI provided in ULI may not always exactly correct, a little maybe exist.
Observation 3: For LEO with earth fixed cell scenario, it’s better to configure RNA with one or a few earth fixed cells. For LEO with earth moving cell scenario, RNA should be configured with a list of RAN Areas or TACs. 
Proposal 3: the cell ID included in the RAN Paging Area signalled over Xn could be assumed as the Uu Cell ID.
Proposal 4: Discuss and agree the TP in section 5, i.e. remove the Editor’s note for RAN paging.
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5. TP for BL CR for TS 38.300 (R3-214514)
<<<<<<<<<<<<<<<<<<<<<<<<<< Begin of change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
16.x.5 Signalling [FFS] 
The Cell Identity used in following cases corresponds to a mapped cell ID, irrespective of the orbit of the NTN payload or the types of service links supported. 
-	The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information (as defined in TS 38.413 [26]);
-	The Cell Identity used for Paging Optimization in NG interface (as defined in TS 38.413 [26]);
-	The Cell Identity used for Area of Interest (as defined in TS 38.413 [26]);
.
The Cell Identity included within the target identification of the handover messages (as defined in TS 38.413 [26] and TS 38.423 [x]) allows identifying the correct target cell.
The Cell Identities used in the RAN Paging Area during Xn RAN paging (as defined in TS 38.423 [x]) allow the identification of the correct target cells for RAN paging.
NOTE:	The Cell Identity used for RAN Paging is assumed to typically represent a Uu Cell ID.

Editor’s note:	 from rapporteur if the text stay as it is, the reference for TS 38.423 should be introduced in TS 38.300
The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network. 
NG-RAN is responsible for constructing the mapped cell ID based on the UE location info received from the UE. The mapping may be pre-configured (e.g., up to operator’s policy) or up to implementation.
<<<<<<<<<<<<<<<<<<<<<<<<<< End of change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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