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1. Introduction
There are two IEs the served PLMNs IE and the Broadcast PLMN Identity Info List NR IE which carrier the PLMNs broadcasting in SIB1 in the served cell information NR IE in Xn Setup and NG-RAN node configuration update procedure.

The first one (i.e., the served PLMNs IE) is used to convey all the broadcasted PLMNs in SIB1 of a given cell to the neighbour node before supporting multiple cell ID/TAC configuration for different PLMNs in network sharing. 
At v15.6.0, RAN3 agreed to introduce the second IE (i.e., the Broadcast PLMN Identity Info List NR IE to support separate cell IDs and TACs configuration for different PLMNs. 

Since both IEs carry broadcast PLMNs in SIB1, the meaning and the usage of served PLMNs IE and Broadcast PLMN Identity Info List NR IE need further clarification from standard perspective to avoid ambiguity in the specification since the encoding and number of value of this second IE is not "perfectly" aligned with RAN2.
2. Discussion

Since the same issue exists in EN-DC X2 interface, the following discussion takes EN-DC X2 interface as an example.

Q1: how to encode the served PLMNs IE in case that the Broadcast PLMN Identity Info List NR IE is also present?

Before the Broadcast PLMN Identity Info List NR IE is introduced, all the PLMNs broadcasted by a given NR cell in an en-gNB shall be included into the served PLMNs IE. Although the semantics description part for that IE just says like below, there shall not have other interpretation.

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs. If more than maxnoofBPLMNs are needed for NR, they are provided by the Additional PLMNs IE.
	–
	


Then, at v15.6.0, in order to support per PLMN cell ID/TAC configuration, the Broadcast PLMN Identity Info List NR IE is introduced with max 11 of PLMNs (i.e., maxnoofBPLMNs - 1). 
How to encode the previous Served PLMNs for a new en-gNB becomes ambiguous due to only maxnoofBPLMNs minus 1 PLMNs are carried in the new Broadcast PLMN Identity Info List NR IE.
The first understanding is that the legacy implementation keeps on change, which means all the PLMNs broadcasted in SIB1 are still included in the served PLMNs IE even for the PLMNs which are configured with different Cell ID and TAC. 
Due to only maxnoofBPLMNs minus 1 PLMNs are carried in the new Broadcast PLMN Identity Info List NR IE, another understanding could be that only PLMNs sharing the same NCGI are encoded in the served PLMNs IE. The rest of PLMNs with different NGCIs in SIB1 will be encoded in the new IE.

We think the first understanding is reasonable, because new IEs for support of new features shall not impact the meaning and encoding of existing IEs.

Therefore, it is proposed RAN3 to confirm the correct interpretation to the specification  and clarify in the semantics part that the served PLMN IE includes all the PLMNs broadcasted in SIB1 even for the PLMNs which are configured with different TAC and cell ID. 
The proposed change is:

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	All broadcast PLMNs in SIB1. If more than maxnoofBPLMNs are needed for NR, they are provided by the Additional PLMNs IE.
	–
	


Proposal 1: It is proposed RAN3 to confirm and clarify in the semantics description part that the served PLMN IE contains all the PLMNs broadcasted in SIB1 irrespective the Broadcast PLMN Identity Info List NR IE is present or not. 
Q 2: How to encode the Broadcast PLMN Identity Info List NR IE if 12 different PLMNs are broadcasted in SIB1?
The current semantics describe that:

	Broadcast PLMN Identity Info List NR
	
	0..<maxnoofextBPLMNs-1>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [31]. The PLMN Identities and associated information contained in this IE shall be provided in the same order as broadcast in SIB1.
	YES
	ignore


It is apparent that not all PLMNs can be encoded in this IE in case there are 12 PLMNs with different CGIs and TACs are broadcasted in SIB1. There is not any description in the current specification about how to handle this specific case.

The easiest way is to change the list length from 11 to 12 which is non-backward compatible. Another option is to introduce a new IE to encode the twelfth PLMN for this particular case.

The third option could be that the PLMN indicated in the NCGI shall not be encoded in the Broadcast PLMN Info List IE any more, the rest of 11 PLMNs and corresponding NCGI and TAC will be encoded in the IE as the same order of SIB 1. The following figure shows an example.
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Figure 1: Example of served cell information encoding for SIB1 broadcasting 12 PLMNs corresponding to 12 different Cells 
The proposed change of the third option may look like:

	Broadcast PLMN Identity Info List NR
	
	0..<maxnoofextBPLMNs-1>
[Note: The max value in RRC is 12]
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [31] except the PLMN Identity indicated in Cell ID IE above. The PLMN Identities and associated information contained in this IE shall be provided in the same order as broadcast in SIB1.
	YES
	ignore


The third option is simple with the drawback that by removing the PLMN corresponding to the Cell ID in middle position in the PLMN list will break the “same order as broadcast in SIB1” and the receiving node cannot retrieve the order.
It is proposed RAN3 to discuss this issue and make a decision among the three options.
Proposal 2: It is proposed RAN3 to clarify on how to encode the twelfth PLMN in Xn, X2 and F1 messages when 12 PLMNs are broadcasted in SIB1.
3. Conclusion
Based on the discussion in this paper, we have the following proposals, and some clarification CRs are provided in [1] ~ [6].
Proposal 1: It is proposed RAN3 to confirm and clarify in the semantics description part that the served PLMN IE contains all the PLMNs broadcasted in SIB1 irrespective the Broadcast PLMN Identity Info List NR IE is present or not. 

Proposal 2: It is proposed RAN3 to clarify on how to encode the twelfth PLMN in Xn, X2 and F1 messages when 12 PLMNs are broadcasted in SIB1.
The corresponding CRs are provided with option 3.
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