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Introduction

During the RAN3#103Bis meeting, there have been extensive discussion on the RAN sharing issue, only stage 2 baseline CR are endorsed, no progress in stage 3. In this contribution, we further discuss the RAN sharing issue and we focus on the X2/Xn interface for the PLMN specific solution, which is a remaining issue from last meeting.
Discussion
For PLMN specific interface solution over X2 interface, one proposed solution is to introduce the Global eNB ID IE into the common X2 procedures, which is captured in [1] as follows:

	The following Messages have been modified to support shared transport resources among mulitple X2-C interface instances by introducing the Global eNB ID IE:

RESET REQUEST/RESPONSE

X2 SETUP FAILURE

ENB CONFIGURATION UPDATE/ACKNOWLEDGE/FAILURE

CELL ACTIVATION FAILURE

X2 REMOVAL FAILURE

EN-DC X2 SETUP FAILURE

EN-DC CONFIGURATION UPDATE/ACKNOWLEDGE/FAILURE

EN-DC CELL ACTIVATION FAILURE

EN-DC X2 REMOVAL FAILURE

EN-DC CONFIGURATION TRANSFER




Similarly, the corresponding solution for PLMN specific interface solution over Xn interface is to introduce the Global NG-RAN node ID IE into the listed Xn procedures, which is captured in [2] as follows:
	The following Messages have been modified to support shared transport resources among mulitple Xn-C interface instances by introducing the Global NG-RAN node ID IE:

RESET REQUEST/RESPONSE

XN SETUP FAILURE

NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE/FAILURE

CELL ACTIVATION FAILURE

XN REMOVAL FAILURE




The RAN sharing with multiple Cell ID broadcast had been discussed for a long time. One remaining issue is whether the separate signalling transport and the shared signalling transport should be differentiated and supported. The so-called separate signalling transport scenario is shown by the following figure.
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Fig.1 Separate signalling transport scenario

Based on the scenario shown in Fig.1, we see that different PLMN related X2(Xn) signalling go through different transport resources, thus such scenario has no impact on the X2(Xn) interface Spec.

Observation1: The separate signalling transport has no impact on the X2(Xn) interface Spec.

The so-called shared signaling transport scenario is shown by the following figure.
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Fig.2 Shared signalling transport scenario

Based on the scenario shown in Fig.2, we see that different PLMN related X2(Xn) signalling go through the same transport resources. Such scenario has impact on the X2(Xn) interface Spec. RAN3 is suggested to consider whether the shared signalling transport scenario should be considered.
Observation2: The shared signalling transport does have impact on the X2(Xn) interface Spec.

Proposal1: RAN3 is suggested to consider whether the shared signalling transport scenario should be supported.
Additionally, we also provide a figure (Fig.3) showing the common interface scenario for reference.
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Fig.3 Common interface scenario

If the shared signalling transport scenario need to be considered, then the issue of differentiation of introducing the corresponding Identity to the listed common X2/Xn interface messages need to be addressed. According to our understanding, three solutions (Identities) could be considered, which are listed as follows:

--- Global eNB(NG RAN ID);

--- Transaction ID;

--- PLMN ID. 
The Global eNB(NG RAN ID) solution is proposed in [1] and [2], which was discussed in last meeting, but no consensus was reached. This solution could work for this issue, but our understanding is that the Network sharing issue is tightly coupled with the PLMN, but not related to the gNB ID. The Transaction ID solution could also work. But our understanding is that introducing the Transaction ID could introduce significant impact for the Spec. The third solution is to use the PLMN ID, which was already defined in the current Spec. Additionally, since the length of PLMN ID is smaller than the Global eNB(NG RAN) ID, then more signalling could be saved if the PLMN ID solution is adopted.

Based on the above discussion, if the shared signalling transport scenario is agreed to be captured, RAN3 should further evaluate the three solutions:

--- Global eNB(NG RAN ID);

--- Transaction ID;

--- PLMN ID. 
Proposal2: If the shared signalling transport scenario is agreed to be captured, RAN3 should further evaluate the three solutions:

--- Global eNB(NG RAN ID);

--- Transaction ID;

--- PLMN ID. 
Conclusion
The following observation and proposal are provided:

Observation1: The separate signalling transport has no impact on the X2(Xn) interface Spec.

Observation2: The shared signalling transport does have impact on the X2(Xn) interface Spec.

Proposal1: RAN3 is suggested to consider whether the shared signalling transport scenario should be supported.
Proposal2: If the shared signalling transport scenario is agreed to be captured, RAN3 should further evaluate the three solutions:

--- Global eNB(NG RAN ID);

--- Transaction ID;

--- PLMN ID. 
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