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Introduction
During last RAN3 meeting, there have been some discussion on RAN sharing enhancement for MLB. However, no consensus was reached. In this contribution, we further provide our understanding on this issue. And the corresponding CR is also provided.
Discussion
In the previous RAN3 meetings, it was agreed that both the PLMN specific interface model and common interface model should be supported for RAN Sharing. In the current specification, only the MLB mechanism related to the PLMN specific interface model has been introduced. And the MLB mechanism related to common interface model should also be considered.
As shown in the TS 38.300, in the common interface model for RAN Sharing, one single XnAP message is able to carry the information of multiple logical nodes. The common interface is able to not only share the common transport resources, but also share a set of AP signalling.
----------------------------------------------------------------TS 38.300----------------------------------------------------------------
Annex E:
NG-RAN Architecture for Radio Access Network Sharing with multiple cell ID broadcast (informative)
Each NG-RAN node serving a cell identified by a Cell Identity associated with either a subset of PLMNs, or a subset of SNPNs, or a subset of PNI-NPNs is connected to another NG-RAN node via a single Xn-C interface instance.
Each Xn-C interface instance is setup and removed individually.
Xn-C interface instances terminating at NG-RAN nodes which share the same physical radio resources may share the same signalling transport resources. If this option is applied:
-	Non-UE associated signalling is associated to an Xn-C interface instance by including an Interface Instance Indication in the XnAP message;
-	Node related, non-UE associated Xn-C interface signalling may provide information destined for multiple logical nodes in a single XnAP procedure instance once the Xn-C interface instance is setup;
NOTE 1:	If the Interface Instance Indication corresponds to more than one interface instance, the respective XnAP message carries information destined for multiple logical nodes.
-	A UE associated signalling connection is associated to an Xn-C interface instance by allocating values for the corresponding NG-RAN node UE XnAP IDs so that they can be mapped to that Xn-C interface instance.
NOTE 2:	One possible implementation is to partition the value ranges of the NG-RAN node UE XnAP IDs and associate each value range with an Xn-C interface instance.
-----------------------------------------------------------------TS 38.300----------------------------------------------------------------
In addition, as highlighted in TS 38.423, for the NR serving cell information exchange between the two NG-RAN nodes, the source node will send the specified cell information (identified by the peer node with one single NR CGI) with its supported Broadcast PLMN Identity Info List NR to the target node.
------------------------------------------------------------TS 38.423----------------------------------------------------------------
[bookmark: _Toc29991477][bookmark: _Toc20955280][bookmark: _Toc36555877][bookmark: _Toc45107987][bookmark: _Toc45901607][bookmark: _Toc51850686][bookmark: _Toc44497599]9.2.2.11	Served Cell Information NR
This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn 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
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code
9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>>>Unrelated IEs are skipped<<<

	Broadcast PLMN Identity Info List NR
	
	0..<maxnoofBPLMNs>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. All PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE are included and provided in the same order as broadcast in SIB1.
	YES
	ignore

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity IE.
	–
	

	>>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>TAC
	M
	
	9.2.2.5
	
	–
	

	>NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	
	–
	

	>RANAC
	O
	
	RAN Area Code
9.2.2.6
	
	–
	

	>Configured TAC Indication
	O
	
	9.2.2.39a
	NOTE: This IE is associated with the TAC in the Broadcast PLMN Identity Info List NR IE
	YES
	ignore

	>NPN Broadcast Information
	O
	
	9.2.2.71
	If this IE is included the content of the Broadcast PLMNs IE in the Broadcast PLMN Identity Info List NR IE is ignored.
	YES
	reject

	>>>Unrelated IEs are skipped<<<


---------------------------------------------------------------TS 38.423--------------------------------------------------------------
Similarly, in the common interface model, for the Resource Status Reporting procedure, the target node could send the load information of requested subset or all PLMNs associated with the cell (NR CGI) back to the source node via a single RESOURCE STATUS UPDATE message. And this structure is also aligned with the principle highlighted in TS 38.300 above.
To be more specific, the IE structure of the RESOURCE STATUS UPDATE message can be changed as follows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	YES
	ignore

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	>>Radio Resource Status 
	O
	
	9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>> RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>Requested PLMN Identity Info List NR
	
	0..<maxnoofBPLMNs>
	
	
	YES
	ignore

	>>>Requested PLMNs
	
	1..<maxnoofBPLMNs>
	
	
	–
	

	>>>>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>>>Radio Resource Status 
	O
	
	9.2.2.50
	
	–
	

	>>>TNL Capacity Indicator
	O
	
	9.2.2.49
	
	–
	

	>>>Composite Available Capacity Group
	O
	
	9.2.2.51
	
	–
	

	>>>Slice Available Capacity
	O
	
	9.2.2.55
	
	–
	

	>>>Number of Active UEs
	O
	
	9.2.2.62
	
	–
	

	>>>RRC Connections
	O
	
	9.2.2.56
	
	–
	



In this case, the RESOURCE STATUS UPDATE message shall include an optional PLMN list corresponding to the resource status report per cell. Furthermore, the Resource Status Reporting Initiation procedure shall be enhanced as well, i.e. RESOURCE STATUS REQUEST message.
As discussed in [3], in the case of MLB in RAN Sharing scenario, the source node should be aware of the load status of the target cell in specific PLMN and make the decision whether to offload the UEs to target node. By using the updated IE structure above, the source node is able to obtain the load status of the target cell in the specified PLMN.
Furthermore, comparing with the PLMN specific interface model, the way of carrying the load status of different PLMNs within a XnAP signalling is able to save signalling overhead and avoid traffic congestion in the network.
Proposal 1: The common interface model should be introduced in MLB mechanism for RAN Sharing.
Proposal 2: With the enhancement of MLB for RAN Sharing, the The Resource Status Reporting Initiation and Resource Status Reporting procedures could be enhanced on per-PLMN basis.


In the case of RAN sharing, if the primary PLMN of source cell and the primary PLMN of target cell are different, which means that they could be managed by different operators with different RAN sharing strategy and policy, then the mobility parameter negotiation may be not admitted driven by operator's self-interest. And this could lead to the failure of Mobility Settings Change procedure. However, if the source cell does not indicate the requested PLMN in the MOBILITY CHANGE REQUEST message, it will retry to perform mobility parameter negotiation with the same target cell repeatedly, which could result in the unnecessary signalling overload.
Therefore, in case of RAN sharing, a PLMN list indicating the requested PLMNs by the source cell should be included in the MOBILITY CHANGE REQUEST message to avoid the failure of the mobility parameter negotiation.
[bookmark: OLE_LINK1]Proposal 3: Add a PLMN list in the MOBILITY CHANGE REQUEST message to avoid the mobility parameter negotiation failure in the case of RAN sharing.
Conclusion
It is proposed to agree on the relative proposal and the corresponding CRs.
Proposal 1: The common interface model should be introduced in MLB mechanism for RAN Sharing.
Proposal 2: With the enhancement of MLB for RAN Sharing, the The Resource Status Reporting Initiation and Resource Status Reporting procedures could be enhanced on per-PLMN basis.
Proposal 3: Add a PLMN list in the MOBILITY CHANGE REQUEST message to avoid the mobility parameter negotiation failure in the case of RAN sharing.
The corresponding CRs are given in [4][5][6].
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