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Introduction

During last RAN3 meeting, there were some discussion on the PLMN specific info in NR Served Cell Information for RAN sharing scenario, the summary of offline discussion was noted in R3-197543:

The following summaries were proposed:

Companies have different views on what is required from OAM and which algorithms the AMF and source gNB are assumed to implement. A consequence is that TNL discovery and/or NG HO will not work in multi-vendor environment.  

Although different views have been provided by various companies, it cannot be concluded that a change to the normative part of current specifications is needed. It is not precluded to further work on this topic by providing further clarification within an informative annex of TSs 38.300/36.300.
Discussion
In R16, the network sharing solution allows a logical cell or a RAN node “belongs” to multiple PLMNs, there is no unique cell/node identifier, as such cell/node have more than one “owner”. On NG/S1 more than one PLMN ID may be associated with one NG-C/S1-MME interface instance, the same applies for X2-C/Xn-C interface instances. An EPS/5GS may configure more than one PLMN ID being associated with an MME/AMF.

The network sharing model can be seen as below:
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The above two sharing models should be supported based on operator’s deployment requirements.
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Fig.2 NG based handover in RAN sharing

Problem Description

Consider the NG based mobility scenario shown in Fig.2. In this scenario, both Cell-1 and Cell-2 are shared by PLMN1 and PLMN2. Assume that the primary PLMN of Cell-1 is PLMN1, and the primary PLMN of Cell-2 is PLMN2. Assume UE is served by NCGI-2 which is under PLMN-2. 

According to the Served NR Cell Information IE structure in current X2/Xn interface for single PLMN interface[7], one PCI and one NCGI is followed by a Broadcasting PLMN list. Based on the served cell information provided via PLMN-2 specific interface, Source node can only obtain NGCI-3, PLMN-2 and PLMN-1. Based on these information, Source node is able to identify the global gNB ID-3, which will be selected as the target node in the HANDOVER REQUIRED message. But due to load balancing reason, the Source node decides to choose PLMN-1 as the Selected PLMN for this UE, then the Source node will send HANDOVER REQUIRED message towards AMF2 which supports PLMN2. 

According to the description in [8], the Source AMF uses the TAI information supplied by the source node to select the target AMF/MME and forward the selected PLMN ID to the target AMF/MME. The target AMF/MME indicates the selected PLMN ID to the target node so that the target node can select target cells for future handover appropriately. 

Based on  the above description, AMF2 will trigger routing toward AMF1 for further process. As shown in Fig.2, since AMF1 is not able to recognize Global gNB ID-3, the NG based handover failure will occur. 
In our understanding, with the PLMN specific X2/Xn interface solution, some enhancements over NG interface are needed in order to avoid the failure case described above. 

Option1: The NG-RAN node sends all the supported Global NG-RAN node ID list towards AMF.
If the RAN nodes are configured to share the PLMN information for the same PCI by implementation, i.e., the RAN nodes are able to read all the NCGIs and associating PLMN IDs for a same PCI in a list as shown in Fig.1,  then the source base station could be able to identify all the available global gNB IDs of itself. Assuming that this global gNB ID list could be transferred to each CN node it connects, e.g., AMF2. As shown in Fig.3, For HANDOVER REQUIRED message sending from the source base station to AMF2, once the Selected PLMN 1 is identified, AMF2 will still route the handover message to AMF1 for further process. However, the AMF1 can recognize the the target node is global gNB ID-4 under PLMN1. Then the NG based handover signaling routing will be successful.
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Fig.3 NG based handover in RAN sharing
For this solution, the global gNB ID list of RAN node should be transferred to AMF during NG setup procedure in Sharing model1, which indicates that the NG interface Spec needs to be updated.

Option2: The NG-RAN node always sends the Global NG-RAN node ID with the first PLMN entry pointing to the cell identity in SIB1 no matter which PLMN specific NG interface is used.
Under this proposal, the target node included in the Handover Required messaged will be Global gNB ID-4(PLMN-2) achieved from PLMN2 Xn interface, which means that there is a common Global gNB ID with the first PLMN entry pointing to the cell identity in SIB1 (in this example above, the first PLMN in cell2 is PLMN-2) to be reported by the sharing NG-RAN node and stored in the AMF1 and AMF2. There is no confusion in the multi-vendor deployment and inter-PLMN case to route the handover request message according to  Global gNB ID-4.
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9.2.2.1
Global gNB ID

This IE is used to globally identify a gNB (see TS 38.300 [9]).

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

	PLMN Identity
	M
	
	9.2.2.4
	Equal to the first PLMN entry pointing to the cell identity in SIB1.

	CHOICE gNB ID
	M
	
	
	

	>gNB ID
	
	
	
	

	>>gNB ID
	M
	
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.


However, this solution can not support sharing model2, which means the PLMN encoded in Global gNB ID is always be the first PLMN broadcast in SIB1 for each cell. 
Proposal1: RAN3 is kindly asked to select Option1 in order to solve the routing problem under sharing deployments. 
Conclusion
The following two options and proposal are provided:

Option1: The NG-RAN node sends all the supported Global NG-RAN node ID list towards AMF.
Option2: The NG-RAN node always sends the Global NG-RAN node ID with the first PLMN entry pointing to the cell identity in SIB1 no matter which PLMN specific NG interface is used.
Proposal1: RAN3 is kindly asked to select Option1 in order to solve the routing problem under sharing deployments. 

The corresponding CR is provided in [2].
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