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1. Introduction
In RAN2 #101 meeting, the following agreements about SI area have been achieved: 

	Agreements on stored SI

…
2. At most one AreaID can be indicated within SIB1, and if indicated then applies to all area specific SIBs available in the cell. 
…


	Agreements

1: SI Area ID (SIAID) is locally unique within TA. FFS [X] Bits allocated to SIAID in SIB1. 

2: TAC + SIAID combination to be taken into account while defining rules for validity of stored area-specific SIBs.


In the same meeting, the following was also agreed for NR RAN sharing case:

	Agreements

1:
Each PLMN can set its own TAC and Cell-ID values for a shared NR cell.  

2:
Maximum number of PLMNs in minimum SI to be broadcasted in a cell is 12.


With the above agreements, we find there is ambiguity of SI area id in RAN sharing case. In the paper, the issue is discussed and the corresponding solution is proposed.
2. Discussion
According the about agreements, one SI area ID is configured per cell if applied. It means a cell is belonging to one SI area at most. As a result, it should be able to uniquely determine whether any two NR cells are belonging to the same SI area or not. However, in RAN sharing case, we find two NR cells’ relationship is not unique. The issue is illustrated in the following figure.
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Figure 1 Ambiguity of SI Area
In the figure, cell1 and 2 broadcast the same SI area ID in SIB1. The two cells are shared by operator A and B. According to the operator A’s configuration, cell1 and 2 belongs to the same TA(i.e. TAC=1); while according to the operator B’s configuration, cell1 and 2 belongs to the different TA(i.e. TAC=2 or 3). Then it is difficult to tell whether the two cells belong to the same SI area:
· From the perspective of the UEs served by Operator A, the two NR cells belongs to the same SI area
· From the perspective of the UEs served by Operator B, the two NR cells belongs to different SI areas

With careful network implementation, the above issue will not cause error in UE. In the above example, from the perspective of the network, the two cells have to be configured to the same SI area (i.e. if the two cell’s valueTag corresponding to SIBx is same, the SIBx should be same). Otherwise, the UEs served by Operator A may use the stored SI from Cell1 by mistake when performing reselection between Cell1 to Cell2. Obviously, network implementation based solution restricts the network deployment. The operators need to set SI area carefully from the perspective of the network to ensure the UEs served by all the operators sharing the cell can work correctly. The coordination between operators is unavoidable for SIA setting, but please notices that the main reason for us to introduce per PLMN TAC is to avoid coordination between operators. The more operators share one cell, the more complexity in the setting of SI area. 

Besides, in the above network implementation based solution, the gain of stored SI mechanism for UEs served by Operator B is reduced. Although from the perspective of the network, the two cells are configured to the same SI area, the UEs served by Operator B still think the two cells belong to different SI areas. Hence, the UEs need to read the SIBs after cell reselection from Cell1 to Cell2 or vice versa.

Take the above into account, we suggest RAN2 to assign which TAC should be used with SIAID as unified SI area ID in the network. To avoid introduce extra signalling, we propose:

Proposal: The SIAID and TAC corresponding to primary PLMN (the first PLMN in a cell’s PLMN list) combination should to be taken into account while judging the validity of stored area-specific SIBs. 
3. Conclusion
In this contribution, we discussed the ambiguity issue of SI area id in RAN sharing case. And the solution proposed is following:
Proposal: The SIAID and TAC corresponding to primary PLMN (the first PLMN in a cell’s PLMN list) combination should to be taken into account while judging the validity of stored area-specific SIBs. [image: image2.png]
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