[bookmark: _Hlk519580081]3GPP TSG-RAN WG3 Meeting #115-e	R3-221905
21 Feb – 3 Mar 2022

Agenda item:	30.1
Source:	Nokia, Nokia Shanghai Bell
Title:	(TP for TS36.300 BL CR) Discussion on the mapped cell ID and TAC reporting in S1AP
Document for:	Discussion & decision

1	Introduction
[bookmark: _Toc474247438]Last RAN3 meeting agreed the NR NTN solution is reused for NB-IoT and eMTC support for NTN, for example, the determination of the mapped cell ID and its usage will be similar to NR NTN. However, there are some Stage-3 differences between NGAP and S1AP. This contribution discusses the differences in IOT/MTC on the mapped cell ID, and proposes a way forward. 
2	Discussion
In both S1AP and NGAP, the cell ID is reported to the core network in multiple S1AP/NGAP messages. In NGAP, the cell ID is contained in the User Location Information (ULI) IE. But in S1AP, the ULI IE containing the cell ID was introduced later and only used in some S1AP messages. In other S1AP message, the E-UTRAN CGI IE is used. 
In detail, the ULI IE is used in following S1AP messages:
· E-RAB RELEASE RESPONSE 
· E-RAB RELEASE INDICATION
· E-RAB MODIFICATION INDICATION
· UE CONTEXT RELEASE COMPLETE
· UE CONTEXT SUSPEND REQUEST
· SECONDARY RAT DATA USAGE REPORT

The E-UTRAN CGI IE is used in following S1AP messages:
· eNB CP RELOCATION INDICATION
· HANDOVER NOTIFY  
· PATH SWITCH REQUEST   
· INITIAL UE MESSAGE    
· UPLINK NAS TRANSPORT 
· LOCATION REPORT  
· CELL TRAFFIC TRACE

However, current BL CR for TS 38.300 reuses the text from NR TS 38.300 BL CR, i.e. 
The Cell Identity, as defined in TS 36.413 [25] and TS 36.423 [42], 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 eNB to the Core Network as part of the User Location Information;
-	The Cell Identity used for Paging Optimization in S1 interface;
-	The Cell Identity used for PWS.
Current BL CR text does not cover the case when the mapped cell ID is reported to core network via the E-UTRAN CGI IE rather the ULI IE, for example, the INITIAL UE MESSAGE includes the E-UTRAN CGI IE but no ULI IE. There are 2 options:
Option 1: only update Stage-2 BL CR
The Cell Identity, as defined in TS 36.413 [25] and TS 36.423 [42], 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 eNB to the Core Network as part of the User Location Information;
-	The Cell Identity indicated by the eNB to the Core Network in the eNB CP RELOCATION INDICATION message, HANDOVER NOTIFY message, PATH SWITCH REQUEST message, INITIAL UE MESSAGE message, UPLINK NAS TRANSPORT message, and LOCATION REPORT message; 
-	The Cell Identity used for Paging Optimization in S1 interface;
-	The Cell Identity used for PWS.

Option 2: slightly update the Stage-2 CR, and update the semantics description in Stage-3
In this option, Stage-2 CR only describe the E-UTRAN CGI may contain the mapped cell ID, but does not describe the specific S1AP messages. For example, 
-	The Cell Identity indicated by the eNB to the Core Network as part of the User Location Information, or as E-UTRAN CGI in the related S1AP messages;
The Stage-3 CR is updated to clarify the mapped cell ID in the semantics description. For example, the INITIAL UE MESSAGE is updated:
[bookmark: _Toc20953650][bookmark: _Toc29390827][bookmark: _Toc36551564][bookmark: _Toc45831783][bookmark: _Toc51762736][bookmark: _Toc64381788][bookmark: _Toc73964306][bookmark: _Toc88646915]9.1.7.1	INITIAL UE MESSAGE
This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.
Direction: eNB ® MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	TAI
	M
	
	9.2.3.16
	Indicating the Tracking Area from which the UE has sent the NAS message.
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	Indicating the E-UTRAN CGI from which the UE has sent the NAS message.
In NTN, this IE indicates the mapped cell identity.
	YES
	ignore

	RRC Establishment Cause
	M
	
	9.2.1.3a
	
	YES
	ignore



We slightly prefer Option 2. The TP for the Stage-2 BL CR can be found in the annex section. The TP for the Stage-3 BL CR can be found in ([4]).
Proposal 1: Update TS36.300 BL CR and TS 36.413 BL CR to cover the mapped cell ID used in S1AP messages rather as part of the User Location Information. 
Similar issue also exists on multiple TAC supporting. In NR NTN, the TAC is reported as part of the ULI, e.g. the ULI IE is updated to support the TAC reporting ([3]), which can be reused for S1AP. In addition, some S1AP messages (e.g. INITIAL UE MESSAGE) only use TAI IE but not ULI IE. These messages also needs some modification, e.g. add a new IE for the TAC list, and clarify the existing TAI IE for NTN. 
In detail, the TAI IE is used in following S1AP messages:
· eNB CP RELOCATION INDICATION
· HANDOVER NOTIFY  
· PATH SWITCH REQUEST   
· INITIAL UE MESSAGE    
· UPLINK NAS TRANSPORT 
· LOCATION REPORT  

The above S1AP messages need to add the Optional Broadcast TAC List IE, and clarify the existing TAI IE for NTN.
Proposal 2: Update TS36.300 BL CR and TS 36.413 BL CR to support TAC reporting as part of the ULI IE, and as separate TAI IE. 
The TP for the Stage-2 BL CR can be found in the annex section. The TP for the Stage-3 BL CR can be found in ([4]).
3	Conclusions
In this contribution, we briefly analyzes the support for the mapped cell ID and TAC reporting in S1AP. Our proposals are:
Proposal 1: Update TS36.300 BL CR and TS 36.413 BL CR to cover the mapped cell ID used in S1AP messages rather as part of the User Location Information. 
Proposal 2: Update TS36.300 BL CR and TS 36.413 BL CR to support TAC reporting as part of the ULI IE, and as separate TAI IE. 
The TP for the Stage-2 BL CR can be found in the annex section. The TP for the Stage-3 BL CR can be found in ([4]).
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TP for TS36.300 BL CR
23.x.6 Signalling 
The Cell Identity, as defined in TS 36.413 [25] and TS 36.423 [42], 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 eNB to the Core Network as part of the User Location Information, or as E-UTRAN CGI in the related S1AP messages;
-	The Cell Identity used for Paging Optimization in S1 interface;
-	The Cell Identity used for PWS.
For a BL UE or a UE in enhanced coverage, the Cell Identity included within the target identification of the handover messages allows identifying the correct target cell.
The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network. 
The eNB 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.
NOTE: 	As described in TS 23.401 [17], the User Location Information may enable the MME to determine whether the UE is allowed to operate at its present location. Pre-configuration of special mapped cell identifiers may be used to indicate areas outside the serving PLMN’s country.
The eNB reports the broadcasted TAC(s) of the selected PLMN to the MME. In case the eNB knows the UE’s location information, the eNB may determine the TAI the UE is currently located in and provide that TAI to the MME.




