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Introduction

During last RAN3 meeting, there have been some discussion on the PLMN specific info in NR Served Cell Information for X2/Xn interface. But no consensus were reached. In this contribution, we further provide our understanding on this issue.

Discussion
In case of RAN sharing, when a UE tries to re-establish RRC connection towards a new base station, how this new base station selects a proper X2/Xn interface to retrieve UE context from old base station without any PLMN info of this UE, assuming the X2/Xn interface is PLMN specific.
For options were listed in the Summary of offline discussion in [1] as follows,

Case 1: Assuming there is a PLMN specific X2/Xn interface 

Option 1: 

some clarification texts suggested in [2] to avoid a failed UE context retrieval procedure (i.e. assume there one logical interface instance for each PLMN);

Option 2: 
suggested in [3], i.e. to include PLMN info in the RRC re-establishment request message, which will need RAN2 impacts

Case 2: Assuming a common PLMN interface is allowed

Option 1:

As proposed in [2] and [4], i.e. to include PLMN specific info in the serving cell info and/or neighbour cell info

Option 2:

As proposed in [3], i.e. to remove PLMN specific cell identity in SIB1 (RAN2 impact)
The first issue is the difference between Case1 and Case2, i.e, whether the X2/Xn interface is PLMN specific. The PLMN specific interface means that if the cell/base station is shared by multiple operators, there should be independent interfaces for each operators,  which indicates there might be also multiple logical Xn interfaces. This solution makes operation and maintenance complicated. Especially in the case of handover, RRC re-establishment, RRC resume cases, it is difficult for the new RAN node to identify the CGI in the old RAN node without PLMN information, or align the short-MAC I calculation between the RAN node and UE in the case of inter-PLMN mobility.

Considering the common PLMN interface as we proposed during last meeting [4], the TAC and CGI is signaled for each served PLMN in the Served NR Cell Information. Since the presence of TAC and CGI for each served PLMN is optional, this solution provides more flexibility. And both the RAN sharing and non-RAN sharing scenarios could be handled by one X2/Xn interface. So we propose to consider a common X2/Xn interface incorporating TAC and CGI for each served PLMN in the Served NR Cell Information.

Proposal1: RAN3 is kindly suggested to consider a common X2/Xn interface incorporating TAC and CGI for each served PLMN in the Served NR Cell Information.

For option2 listed in case2, it is suggested to remove PLMN specific cell identity in SIB1. This solution has direct impacts on RAN2. According to the recent progress from RAN2[5], it is highlighted that the TAC and CGI is signalled per PLMN in NR/5GC in SIB1, which enables the operators to assign a new Cell ID for the same cell. The relevant contents in SIB1 is captured as follows:
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Based on the recent RAN2 progress, this issue has been considered and decisions had been made already. Thus it seems impossible to ask RAN2 to remove PLMN specific cell identity in SIB1.

Observation: This issue has been considered and decisions had been made already. Thus it seems impossible to ask RAN2 to remove PLMN specific cell identity in SIB1.
In order to reflect the above agreements in RAN2 and the above issue, the the Serving NR Cell Information in X2 interface could be updated as follows:

9.2.110
Served NR Cell Information
This IE contains cell configuration information of an NR cell that a neighbour eNB may need for the X2 AP interface.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	–

	Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	–

	5GS-TAC
	M
	
	OCTET STRING(3)
	Broadcast 5GS Tracking Area Code
	–
	–

	Configured TAC
	O
	
	OCTET STRING (2)
	This is the TAC configured in the en-gNB, different from the 5GS TAC broadcast in the NR cell and enables application of Roaming and Access Restrictions for EN-DC as specified in TS 37.340 [32].
	–
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	–
	–

	>PLMN Identity
	M
	
	9.2.4
	
	–
	–

	>Cell ID
	O
	
	NR CGI 9.2.111
	
	–
	–

	>5GS-TAC
	O
	
	OCTET STRING(3)
	Broadcast 5GS Tracking Area Code
	–
	–

	>Configured TAC
	O
	
	OCTET STRING (2)
	This is the TAC configured in the en-gNB, different from the 5GS TAC broadcast in the NR cell and enables application of Roaming and Access Restrictions for EN-DC as specified in TS 37.340 [32].
	–
	–

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	–

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	–


Similar issue also exists in the Xn interface and the F1 interface. Thus the served cell information for the X2/Xn/F1 interface should also be updated. The corresponding CRs could be found in [6], [7] and [8].

Proposal2: RAN3 is kindly suggested to update the Serving NR Cell Information of X2/Xn/F1 interface as above.
Conclusion
The following proposal is provided:

Observation: This issue has been considered and decisions had been made already. Thus it seems impossible to ask RAN2 to remove PLMN specific cell identity in SIB1.
Proposal1: RAN3 is kindly suggested to consider a common X2/Xn interface incorporating TAC and CGI for each served PLMN in the Served NR Cell Information.

Proposal2: RAN3 is kindly suggested to update the Serving NR Cell Information of X2/Xn/F1 interface as above.

The corresponding CRs could be found in [6], [7] and [8].
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