Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
3GPP TSG-RAN3 Meeting #117bis-e	R3-225396
Online, 10 - 18 October, 2022

Agenda Item:	17.2
Source: 	Qualcomm Incorporated
Title: 		Cell Identifier for NTN handover
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref492503575]Introduction
In RAN3#117-e, discussion happened on whether signalling based approach (Uu Cell ID) or R17 defined OAM configuration based approach (Mapped Cell ID) should be used for NTN handover in R3-225076. However, RAN3 could not conclude on this topic and it was marked as open issue. This paper discusses pros and cons of  signalling based approach Vs R17 defined OAM configuration based approach for Cell ID for NTN handover.

	[bookmark: _Hlk110858480]Open issues:
Uu Cell ID in hand-over signaling and/or Rel-17 defined mapped cell ID configuration via OAM?




Discussion

The Cell identifiers to be used for different NTN scenarios over NG and XN interface is specified in 38.300 Section 16.14.5.
On the Cell Identifier for Handover messages, the 38.300 Section 16.14.5 states the below. 
	[bookmark: _Hlk110865620]TS 38.300 Section 16.14.5
“The Cell Identity included within the target identification of the handover messages allows identifying the correct target cell.”



However, it is not clear from the above text, if Mapped Cell ID or Uu Cell ID should be used for XN and NG based Handover message. In the similar context, it is also not clear, if the cell identifiers used for exchanging Served Cell Information and Neighbour Information via XN Setup procedure are Mapped Cell Id or Uu Cell ID.
In the last RAN3#117-e meeting discussion happened on whether R17 Configuration based approach (Mapped Cell ID) or Signalling based approach (Uu Cell ID) should be used for XN and NG handovers based on R3-224304. 7 out of 8 companies supported the usage of Uu Cell ID for XN and NG Handover in R3-226076. One company was proposing to use Mapped Cell ID for the same.

Pros for Signalling based approach (Uu Cell ID)
· Supports Inter Vendor Operability - Mapped Cell ID is OAM configured value which is vendor specific unlike Uu Cell ID. Hence the mapped cell Id can be understood only by Intra vendor gNBs. 
· Uu Cell ID is transparent and Unambiguous - Internal translation of Uu Cell ID reported by UE in Measurement Report to Mapped Cell ID for Handover message is not needed. The Uu Cell ID reported by UE can be sent in Handover message too.
· Identification of Beam ID – Uu Cell ID is mapped to the beams in a NTN cell. When target receives the Uu Cell ID, target can identify the beam where the UE can handed over. But this is not possible with Mapped Cell ID.
· Similar to TN handover – There is only one cell ID which is Uu Cell ID used in the existing TN handovers. Hence it is preferred to follow the same. 

Cons for Signalling based approach (Uu Cell ID)
· None

Pros for R17 OAM Configuration approach (Mapped Cell ID)
· Works well for Intra Vendor handovers

Cons for R17 OAM Configuration approach (Mapped Cell ID)
· Does not support Inter vendor operability for NTN handovers
· For every measurement reports and handover message, gNB has to internally convert the Uu Cell ID reported by UE to Mapped Cell ID and communicate with target gNBs which is not desirable
· Beam Identification by the target based on Mapped Cell ID is tough
· If the mapped cell ID changes due to UE or Satellite mobility before the Handover command is executed at the UE, then handover might fail.
· Mapped Cell ID was curated to make AMF aware of the UE location at the TAC level for Paging, PWS, etc. In the NG handover message, the Target cell ID is not visible to AMF. Hence we do not see any need of using Mapped Cell ID over NG handovers, since it is not visible to AMF.

Based on the above pros and cons of R17 configuration based and signalling based approach, we see that using signalling based approach (Uu Cell ID) for XN and NG handovers has clear advantages than OAM configuration based approach. We do not see a technical justification and need to use Mapped Cell ID for NTN handovers
Hence our proposal is to use signalling based approach (Uu Cell ID) for NG and XN based handover messages and in the Served cell and Neighbour cell information in XN Setup procedure to enable ANR and inter vendor operability. Based on the RAN3 decision clarification shall be provided in 38.300 Section 16.14.5.
Proposal 1: Signalling based approach (Uu Cell ID) shall be used in XN and NG based Handover procedures for NTN. 

Proposal 2: Uu Cell ID shall be used in Served Cell Information and Neighbour Information IEs in XN Setup procedure for NTN.

Proposal 3: NG-RAN Signalling Section 16.14.5 in TS 38.300 shall provide clarification on the Proposal 1 and 2.
 

Summary 

Based on the discussion, we have following proposals: 

Proposal 1: Signalling based approach (Uu Cell ID) shall be used in XN and NG based Handover procedures for NTN. 

Proposal 2: Uu Cell ID shall be used in Served Cell Information and Neighbour Information IEs in XN Setup procedure for NTN.

Proposal 3: NG-RAN Signalling Section 16.14.5 in TS 38.300 shall provide clarification on the Proposal 1 and 2.


Text Proposal

TS 38.300  Section 16.14.5

[bookmark: _Toc109154100]16.14.5	NG-RAN signalling
The Cell Identity, as defined in TS 38.413 [26] and TS 38.423 [50], 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;
-	The Cell Identity used for Paging Optimization in NG interface;
-	The Cell Identity used for Area of Interest;
-	The Cell Identity used for PWS.

The Cell Identity included within the target identification of the handover messages allows identifying the correct target cellcorresponds to the Uu Cell ID.
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