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At the RAN3 107-e meeting, LS [1] from SA2 was received and many issues from companies have been resolved about NPN RAN sharing, but there is still one open issue left, and we discuss it in this contribution.
Discussion
At the RAN3 107-e meeting, on RAN sharing, there is an open issue list as below:
	It is proposed to continue discussing how to support the case that the cell ids broadcast in npn-IdentityInfoList and plmn-IdentityList are completely different i.e. the case that the max number of cell id supported by the cell is (maxNPN-r16+maxPLMN-r16), since in Xn interface, the max number of cell ID that could be transferred in one message is maxnoofBPLMNs.


The above proposal is based on the assumption that the total number of PLMNs and PNI-NPNs/SNPNs for a shared cell could exceed 12. However, according to latest TS38.331, the total number of PLMN-IdentityInfoList and NPN-IdentityInfoList has been limited to not exceeding 12. So, it is not necessary for maxnoofBPLMNs to be enlarged any more.
	npn-IdentityInfoList
The npn-IdentityInfoList is used to configure a set of NPN-IdentityInfo elements. Each of those elements contains a list of one or more NPN Identities and additional information associated with those NPNs. The total number of PLMNs (identified by a PLMN identity in plmn -IdentityList), PNI-NPNs (identified by a PLMN identity and a CAG-ID), and SNPNs (identified by a PLMN identity and a NID) together in the PLMN-IdentityInfoList and NPN-IdentityInfoList does not exceed 12, except for the NPN-only cells. In case of NPN-only cells the PLMN-IdentityList contains a single element that does not count to the limit of 12. The NPN index is defined as B+FFS, where B is the index used for the last PLMN in the PLMNIdentittyInfoList. In NPN-only cells B is considered 0.


Proposal 1: It is proposed that the open issue on enlarging the list of Broadcast PLMN Identity Info List NR IE should be closed since RAN2 has limited the total number of PLMN-IdentityInfoList and NPN-IdentityInfoList to not exceeding 12.
However, there is still one issue left. When serving cell NR IE was introduced in Rel-15, only public network is supported and PLMN Identity IE is Mandatory. Now, with the introduction of NPN network, one logical cell could belong to either PLMN or NPN. Since PLMN Identity IE is also included in NPN Broadcast Information IE, there would be duplicated PLMN related information for one logical cell. In this case, it is unclear to the peer node which IE represent the PLMN information for the logical node, PLMN Identity IE within Broadcast PLMN Identity Info List NR IE or PLMN Identity IE within NPN Broadcast Information IE? 
To resolve the ambiguity, there are two solutions as below:
Solution 1:
Currently, there are two lists for PLMN and NPN separately broadcasted in air interface. while there is only one Broadcast PLMN Identity Info List in XN interface. To be aligned with RAN2, it is proposed to expand NPN Support Information IE to a separate list to contain all of the NPN configuration information. In this case, NPN Support Information list IE and Broadcast PLMN Identity Info List NR IE is used for public network and NPN separately. 
The NPN configuration information may include cell ID for different network types due to Logical cell would be associated with a single access mode. NPN Support Information list IE is depicted as below.
	IE name
	description

	NPN Support Information list
	All of the NPN configuration information list, maximum is 12

	>CHOICE Broadcast NPN per PLMN
	

	>> SNPN Information
	

	>>> Broadcast SNPN ID List
	SNPN ID list

	>>> NR Cell Identity
	cell ID for SNPN list

	>> PNI-NPN Information
	

	>>> Broadcast NPN-NPN ID List
	NPN-NPN ID List

	>>> NR Cell Identity
	cell ID for NPN-NPN list

	>TAC
	

	>RANAC
	RAN Area Code



Solution 2:
With one list for all of the PLMN and NPN information, PLMN information is duplicated since there is PLMN Identity IE in Broadcast SNPN ID List IE/Broadcast PNI-NPN ID Information IE as below and the same one in Broadcast PLMN Identity Info List NR IE. For compatibility with old version, it is not suitable to change the existing PLMN Identity from Mandatory to optional. it is proposed to remove the PLMN Identity IE in Broadcast SNPN ID List IE and Broadcast PNI-NPN ID Information IE.
	9.2.2.x3	Broadcast SNPN ID List
This IE contains a list of SNPN IDs.
	IE/Group Name
	Presence

	Broadcast SNPN ID List
	

	>PLMN Identity
	M

	>NID
	M


9.2.2.x5	Broadcast PNI-NPN ID Information
This IE contains a list of PNI-NPN IDs.
	IE/Group Name
	Presence

	Broadcast PNI-NPN ID Information
	

	>PLMN Identity
	M

	>Broadcast CAG-Identifier List
	M





For above two solutions, we have a preference on solution 1 since it is aligned with RAN2 and RAN3 can make similar changes according to RAN2’s modification. For solution 2, the structure of Broadcast PLMN Identity Info List NR may not be suitable for future change.
So, solution 1 is recommended.
[bookmark: _GoBack]Proposal 2: It is proposed to adopt solution 1 and add a separate list to contain all of the NPN configuration information in Broadcast PLMN Identity Info List NR IE in Xn interface.
For split gNB scenario, NPN information also needs to be exchanged in F1 interface. How to design the structure of NPN information to support NPN RAN sharing may also need to be discussed.
For F1 interface, gNB-DU may need to provide NPN Support Information to gNB-CU in Served Cell Information IE. The structure of Served Cell Information IE and Broadcast PLMN Identity Info List IE in F1 interface is the same as that in XN interface and we can adopt the same solution.
Proposal 3: It is proposed to adopt the same solution for F1 interface as in XN interface.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: It is proposed that the open issue on enlarging the list of Broadcast PLMN Identity Info List NR IE should be closed since RAN2 has limited the total number of PLMN-IdentityInfoList and NPN-IdentityInfoList to not exceeding 12.
Proposal 2: It is proposed to adopt solution 1 and add a separate list to contain all of the NPN configuration information in Broadcast PLMN Identity Info List NR IE in Xn interface.
Proposal 3: It is proposed to adopt the same solution for F1 interface as in XN interface.
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