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1 Introduction
In last RAN3 meeting, the issue of RRC re-establishment in case of RAN sharing was further discussed [1], descriptions of issues and possible solutions were summarized in [2], this paper tries to have some further discussion based on the summary, and some suggestions were proposed. 
2 Discussion
As could be seen from [2], basically the issue comes down to PLMN specific X2/Xn interface and common X2/Xn interface, in case of RAN sharing. The rest of this paper will try to have further analysis on the two cases below.
	Case 1: Assuming there is a PLMN specific X2/Xn interface 

· Option 1: 

· some clarification texts suggested in [1] to avoid a failed UE context retrieval procedure (i.e. assume there one logical interface instance for each PLMN);

· Option 2: 
· suggested in [2], 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 [1] and [3], i.e. to include PLMN specific info in the serving cell info and/or neighbour cell info

· Option 2:

· As proposed in [2], i.e. to remove PLMN specific cell identity in SIB1 (RAN2 impact)


2.1 Case 1：Assuming there is a PLMN specific X2/Xn interface
Here the main issue is, when there is RRC re-establishment request coming to a new gNB/eNB, how this new gNB/eNB would select a proper X2/Xn interface without any PLMN specific info. According to the received phyCellID IE, the target based station should be able to locate the source base station. Assuming that PLMN specific X2/Xn interface was already there, we should consider if there will be failure when PLMN info is unavailable. Here the main question is, if PLMN-A specific X2/Xn interface could be used by a UE whose home PLMN is PLMN-B, we think it should be technically feasible, as long as the source base station doesn’t reject or reply with failure message upon receiving the UE context retrieval request message, i.e. no RAN2 impacts are foreseen with proper network implementations.

Observation 1: With proper network implementation, it is technically feasible to retrieve UE context even without PLMN info for RRC re-establishment case. 

Of cause, here we think there may need some clarification texts in the spec for the behaviour of source and target base station, with such understanding, here we slightly prefer option 1 which doesn’t need to touch RAN2.
Proposal 1: It is proposed RAN3 agree to adopt proper network implementations with some clarification contexts for network behaviour about UE context retrieval for RRC re-establishment procedure when PLMN specific Xn/X2 interfaces are deployed in case of RAN sharing.

Corresponding TPs to 38.423 could be seen in [3], if agreed, changes to LTE spec could be provided later.
2.2 Case 2: Assuming a common PLMN interface is allowed
As discussed in [1], we think a common PLMN interface should be allowed, the main argumentations are as follows:

1. For each broadcasted PLMN in a cell, RAN2 spec allows the possibility of configuring a different or the same cell identity (36bits);

2. If transportation resources between base stations are PLMN specific, PLMN specific X2/Xn interface seems reasonable; otherwise, it is not necessary for RAN sharing case

3. PLMN specific X2/Xn interface requires multiple Xn/X2 setup procedure, which further makes operation and maintenance complicated
4. In real field, we may see some case that one base station is shared, but its neighbour one isn’t. If PLMN specific interface should be needed, this would require the non-shared base station to repeat the configuration which unnecessarily makes things complicated.
Taking above argumentations into account, we think that a common X2/Xn interface should be allowed in case of RAN sharing.
Proposal 2: It is proposed RAN3 agreed that a common X2/Xn interface should be allowed in case of RAN sharing.
Back to the re-establishment case, in current RAN2 spec for NR, RRC re-establishment message includes the following content, which is similar as specified in LTE:

RRCReestablishmentRequest-IEs ::= SEQUENCE {

ue-Identity






ReestabUE-Identity,


reestablishmentCause



ReestablishmentCause,


spare







BIT STRING (SIZE (1))

}

ReestabUE-Identity ::=



SEQUENCE {


c-RNTI







RNTI-Value,


physCellId






PhysCellId,


shortMAC-I






ShortMAC-I

}

And in current RAN3 spec, when adding serving cell or neighbour cell over X2/Xn interface, PLMN specific configuration info are not included, see the following “Served NR Cell Information” extracts from X2 spec for EN-DC operation, where we could see that the TAC/Cell ID info are only for only served PLMN and the list of shared PLMN is also included without TAC/Cell ID info, similar situation could also be observed for neighbour cell info addition over X2/Xn, which implies that a PLMN specific X2/Xn interface should be setup for RAN sharing case, but it is not necessary as pointed out above.
9.2.110
Served NR Cell Information
This IE contains cell configuration information of an NR cell that a neighbor 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
	
	–
	–

	Extended-TAC
	M
	
	OCTET STRING(3)
	Tracking Area Code
	–
	–

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

	>PLMN Identity
	M
	
	9.2.4
	
	–
	–

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	–

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	–

	>>>UL ARFCN
	M
	
	NR ARFCN

9.2.106
	
	–
	–

	>>>DL ARFCN
	M
	
	NR ARFCN

9.2.106
	
	–
	–

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.114
	
	–
	–

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.114
	
	–
	–

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	–

	>>>ARFCN
	M
	
	NR ARFCN

9.2.106
	
	–
	–

	>>> Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.114
	
	–
	–

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration IE defined in TS 38.331 [31].
	–
	–

	SUL Information
	O
	
	9.2.123
	
	
	


Observation 2: PLMN specific info are not included in “Served Cell Information” or “Neighbour Information” over X2/Xn, which implies that that PLMN specific X2/Xn interface should be setup for RAN sharing case, but it is not necessary. 
Based on the observation above, the direct solution is to include PLMN specific info in “Served Cell Information” or “Neighbour Information” as well over X2/Xn interface for RAN sharing case. With this approach, we don’t have to establish PLMN specific X2/Xn interface at network side, i.e. a common X2/Xn interface is also allowed.
Proposal 3: To include PLMN specific info in “Served Cell Information” and “Neighbour Information” as well over X2/Xn interface for RAN sharing case, so that a common X2/Xn interface is also allowed. 

Corresponding CR/TPs to X2/Xn could be seen in [4] and [5], corresponding CR to F1 is also provided in [6], changes to LTE spec could be provided later.
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Observation 1: With proper network implementation, it is technically feasible to retrieve UE context even without PLMN info for RRC re-establishment case. 

Observation 2: PLMN specific info are not included in “Served Cell Information” or “Neighbour Information” over X2/Xn, which implies that that PLMN specific X2/Xn interface should be setup for RAN sharing case, but it is not necessary.
Proposal 1: It is proposed RAN3 agree to adopt proper network implementations with some clarification contexts for network behaviour about UE context retrieval for RRC re-establishment procedure when PLMN specific Xn/X2 interfaces are deployed in case of RAN sharing.

Proposal 2: It is proposed RAN3 agreed that a common X2/Xn interface should be allowed in case of RAN sharing.
Proposal 3: To include PLMN specific info in “Served Cell Information” and “Neighbour Information” as well over X2/Xn interface for RAN sharing case, so that a common X2/Xn interface is also allowed. 
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