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1. Introduction
This issue had been discussed during the past two meetings, yet there has no common understandings reached so far. This paper tries to have further analysis on this issue, based on two scenarios of per PLMN interface and common interface under RAN sharing case, against current spec, some suggestions were proposed; in addition, some further clarifications regarding possible ambiguities were discussed and some proposals were suggested.
2. Background

This issue was illustrated in [1], see Figure 1 below from [1], in which two basic issues were raised:

· Issue 1: What the PLMN part of NCGI and Global gNB ID should be over the network interface, e.g. F1/X2
· Issue 2: Multiple Global gNB ID for one physical node should be supported in Rel-15
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Figure 1. Each CC broadcast different PLMN ID

Further, more questions were raised, see summary of offline discussions in [2] and [3], mainly about:

· Issue 3: if the target node and source would share the same understanding on how the TAI (for inter-AMF routing) and Target gNB-ID are constructed by the source gNB, so that TNL discovery and NG HO procedure could be conducted successfully. 

In our understanding, issue 3 and issue 1 are actually talking about the same thing, i.e. how the PLMN part of NCGI and Global gNB ID should be constructed when being sent over the network interface. The rest of the paper will focus on this issue, and to see if there are any further issues.
3. Discussion
3.1 How NCGI is constructed when multiple cell IDs are broadcast in SIB1
· Issue 2
We start from the issue 2, for this one, we think it was already supported in the current standard. As we could see from Uu interface, it allows to configure PLMN specific CGI and TAC, which actually implies that each physical gNB shared by different PLMN should be allowed to configure with PLMN specific gNB ID, since gNB ID is part of CGI, i.e. multiple (logical) global gNB ID for one physical node is already supported in Rel-15.
Observation 1: Multiple (logical) global gNB ID configured for one physical node is already supported in Rel-15 under RAN sharing case.

· Issue1&3
For issue 1 or 3, see F1 and Xn as an examples below: 

F1 - 9.3.1.10
Served Cell Information

This IE contains cell configuration information of a cell in the gNB-DU.

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

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	…
	…
	
	…
	…
	…
	…


Xn – 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

	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

	…
	…
	
	…
	…


As could be seen from the two tables above that the structure is similar, also as mentioned above, here the main ambiguity is about how the CGI/TAC is constructed, it could be analyzed from two scenarios, which are typical for RAN sharing case, one is PLMN specific interface, and the other one is common interface. 
- For PLMN specific interface
The base concept for PLMN specific interface is that every PLMN participating the sharing would establish its own interface instance (e.g. F1 instance or Xn instance), in this regards, it is natural that the IE NR CGI and TAC shall be constructed based on the PLMN info to which this interface instance belongs (we could call it as hosting PLMN).
Observation 2: For PLMN specific interface under RAN sharing case, the IE NR CGI and TAC shall be constructed based on the PLMN info to which the interface instance belongs.

- For common interface

Things are a bit different for common interface case since it is assumed that the source and target may not share the same understanding of which PLMN is the hosting PLMN, or in other words, there is no primary PLMN conception as defined in LTE, this is why some company proposed that the PLMN part of NCGI and Global gNB ID is given by the first PLMN entry in SIB1 [1]. On the other hand, however, one thing is for sure, those operators who participate in sharing have to sit down together to discuss a rule on how to fill the parameters concerning each sharing part, including radio interface and ground interface, e.g. to take PLMN in the first entry in SIB1 is one option. With the consensus reached among sharing participants, each of them could perform successful routing of TNL discovery requests or NG HOs. Actually, such coordination is anyway needed, regardless of PLMN specific interface or common interface.
Observation 3: For common interface under RAN sharing case, coordination among sharing participants is necessary to make a successful routing of TNL discovery requests or NG HOs, based on the consensus reached among sharing participants as a result of coordination.
Based on the discussion and analysis above, we could see that for RAN sharing case, there are different perspectives related with the construction of NCGI and TAI over ground interface, and the coordination among sharing participants are necessary. Here we would propose to have a clarification CR with a NOTE as a stage 2 guidance when constructing NCGI and TAI, see [4]. We tend to think that the proposal of filling the first PLMN ID info of the broadcasting list in SIB1 is a simple approach, as suggested in [1].
Proposal 1: To add a NOTE as a stage 2 guidance when constructing NCGI.
Corresponding stage 2 clarifications are referred to [4] & [5].
3.2 Clarification to the cellReservedForOperatorUse
As we could see from 38.331, there is another IE cellReservedForOperatorUse configured for each PLMN which is missing in current 36.423 and 38.423, but it should better be included as well. The main motivation are as follows, one point is, if eNB would like to configure EN-DC operation, eNB may misconfigure a cell as secondary cell for a UE which is reserved for that UE; another point is, for option 5, if ng-eNB decides to HO a UE from E-UTRAN cell to an NR cell, the handover may fail if the target cell is reserved for that UE but source ng-eNB is not aware of such info, i.e. the source/master may misconfigure a EN-DC or HO operation due to lack of  cellReservedForOperatorUse info. 
Here we should note that, for X2, only EN-DC operation is involved, thus only Served Cell Information for NR should be updated; while for Xn, there could HO between ng-eNB and gNB or between gNB and gNB over Xn interface, thus Served Cell Information for both NR and E-UTRA should be updated.
Based on the analysis above, we propose to include the IE cellReservedForOperatorUse for each PLMN, as already specified in 38.331.
Observation 4: The source/master may misconfigure an EN-DC or HO operation due to lack of cellReservedForOperatorUse info.
Proposal 2: It is proposed to include the IE cellReservedForOperatorUse for each PLMN in Served Cell Information for NR over X2 interface and, for both NR and E-UTRA over Xn interface, as specified in 38.331.
Corresponding stage 3 clarifications are referred to [6] [7].
4. Conclusion
Based on the discussion in this paper, we have the following observations for the group to discuss, and some suggestions were proposed.
Observation 1: Multiple (logical) global gNB ID configured for one physical node is already supported in Rel-15 under RAN sharing case.

Observation 2: For PLMN specific interface under RAN sharing case, the IE NR CGI and TAC shall be constructed based on the PLMN info to which the interface instance belongs.

Observation 3: For common interface under RAN sharing case, coordination among sharing participants is necessary to make a successful routing of TNL discovery requests or NG HOs, based on the consensus reached among sharing participants as a result of coordination.
Observation 4: The source/master may misconfigure an EN-DC or HO operation due to lack of cellReservedForOperatorUse info.
Proposal 1: To add a NOTE as a stage 2 guidance when constructing NCGI.

Proposal 2: It is proposed to include the IE cellReservedForOperatorUse for each PLMN in Served Cell Information for NR over X2 interface and, for both NR and E-UTRA over Xn interface, as specified in 38.331.
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