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Introduction

There have been some discussion for the NR neighbor cell and serving cell information. To be specific, the mapping between NCGI and PLMN. In this contribution, we would like to provide our understanding on this issue based on the recent RAN2 progress. And the corresponding TPs are also provided.

Discussion
In 5G NR, the base stations and cells could be shared by multiple PLMNs due to many reasons, e.g., the increasing number of virtual network operators and the limited spectrum resources, which seems beneficial for Operators to reduce the OPEX. However, RAN sharing may also bring new technical problems, especially the mapping between NCGI and PLMN.
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Fig.1 NG based handover in RAN sharing scenario

Take the above mobility scenario for example. As shown in Fig.1, both of gNB1 and gNB2 are shared by PLMN1 and PLMN2. Assume that the primary (home) PLMN of gNB1 is PLMN1, while the primary (home) PLMN of gNB2 is PLMN2. 

Currently in X2 interface, the Served NR Cell Information IE structure is captured as follows[2]:

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
	
	–
	–

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	–

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	–


As shown in the above tabular, one PCI and one Cell ID (NCGI) is followed by a Broadcasting PLMN list. Based on the served cell information of neighbor gNB2, gNB1 only knows the PCI and the NCGI(corresponding to PLMN2), and the broadcast PLMN list (e.g., PLMN1, PLMN2) of the served cell in gNB2. For NG based handover scenario, assume UE reports the measurement result to gNB1 including the PCI of gNB2 as the target Cell. Then gNB1 sends the HANDOVER REQUIRED message to AMF1 including Global gNB2 ID as the target ID. Since the home PLMN of NCGI2 is PLMN2, AMF1 may not be able to identify the type of PLMN2 which is served by AMF2 (Unless PLMN2 has been registered in AMF1 before). Thus AMF1 may need to transfer the handover signalling to AMF2 for further processing and could result in handover failure due to CN side interaction failure. It is helpful that if the source gNB knows the Global gNB2 ID under target PLMN rather than home PLMN, then the source gNB can fulfill the right target node ID into the HANDOVER REQUIRED message for routing.
According to the recent progress from RAN2[1], 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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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 [3], [4] and [5].

Proposal: RAN3 is kindly suggested to update the Serving NR Cell Information of X2/Xn/F1 interface as above.
Conclusion
The following proposal is provided:
Proposal: 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 [3], [4] and [5].
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