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1
Introduction
In this paper we address an issue relative to the identification of serving PLMN in RRC re-establishment scenario in shared networks. The issue occurs when the UE, after connection failure in its serving cell, attempts RRC re-establishment towards a cell served by a different NG-RAN node. The paper provides two different solutions, where one has RAN3 impact and both impact RAN2.
2
Discussion
When a UE attempts to re-establish its RRC connection in a cell served by an NG-RAN node that is not the same as its previous serving node, the following RRC and Xn signalling takes place.
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Fig. 1: RRC connection re-establishment in new NG-RAN node.
In current RAN2 specification, the RRC Re-establishment Request message doesn’t contain PLMN information. However this information is required in the new NG-RAN node upon reception of this message from the UE in order to:

· select the correct Xn interface, which is PLMN-dependent as shown in Fig. 2;
· fill in the New Cell Identifier IE in the RETRIEVE UE CONTEXT REQUEST message (Fig. 3), which is also PLMN-dependent.
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Fig. 2: Interconnection of peer nodes belonging to the same PLMN (Xn case). 3GPP Rel-15 allows up to 12 sharing PLMNs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	reject

	UE Context ID
	M
	
	9.2.3.40
	
	YES
	reject

	Integrity protection
	M
	
	BIT STRING (SIZE (16)) 
	ShortMAC-I either contained in the RRCConnection ResumeRequest message as defined in TS 38.331 [10])
or in the RRCConnection ResumeRequest message as defined in TS 36.331 [14])
	YES
	reject

	New Cell Identifier
	M
	
	NG-RAN Cell Identity

9.2.2.9
	The Cell Identifier of the cell where the RRC connection has been requested to be resumed or to be re-established.
	YES
	reject


Fig. 3: Xn RETRIEVE UE CONTEXT REQUEST message.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	reject

	UE Context ID
	M
	
	9.2.3.40
	
	YES
	reject

	Integrity protection
	M
	
	BIT STRING (SIZE (16)) 
	ShortMAC-I either contained in the RRCConnection ResumeRequest message as defined in TS 38.331 [10])
or in the RRCConnection ResumeRequest message as defined in TS 36.331 [14])
	YES
	reject

	New Cell Identifier
	M
	
	NG-RAN Cell Identity

9.2.2.9
	The Cell Identifier of the cell where the RRC connection has been requested to be resumed or to be re-established.
	YES
	reject


Two options can be seen to solve this issue:

· Option 1: NR SIB1 to contain a single cell-ID, while keeping per-PLMN TAC. This will require support of multiple TACs in Served NR Cell Information on X2 and Xn, and a request to RAN2 to update NR SIB1.

· Option 2: Send LS to RAN2 requesting to include PLMN information in the RRC Re-establishment Request message. 

Option 1 was already proposed at RAN3#100 [1] but not agreed. As discussed in [1], this option has several advantages in terms of common ANR for all sharing operators, as well as simplified Xn signalling for physical layer coordination (Rel-16).  
Proposal 1: Further discuss and agree to request RAN2 to broadcast a single cell-ID in NR SIB1 (option 1).
Proposal 2: If option 1 is not agreeable, send LS to RAN2 requesting to include PLMN information in the RRC Re-establishment Request message.
3
Conclusion
We have made the following proposals:
Proposal 1: Further discuss and agree to request RAN2 to broadcast a single cell-ID in NR SIB1 (option 1).

Proposal 2: If option 1 is not agreeable, send LS to RAN2 requesting to include PLMN information in the RRC Re-establishment Request message.

An X2AP CR for option 1 is submitted to this meeting in [2].
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