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Introduction
At the RAN3 107-e meeting LS[1] from SA2 has been received and many companies have expressed their opinions about NPN RAN sharing, but there are still many questions that need to be clarified. This contribution tries to collect the views from companies and make a summary. 
Discussion
2.1 general
In LS[1] and [2], SA2 gives the NPN RAN sharing scenarios as below:
-	NG-RAN is shared by multiple SNPNs (each identified by PLMN ID and NID);
-	NG-RAN is shared by one or multiple SNPNs and one or multiple PLMNs;
-	NG-RAN is shared by one or more PNI-NPNs (with CAG) and one or more SNPNs, and
-	NG-RAN is shared by one or multiple PLMNs and one or multiple PNI-NPNs (with CAG).
In all non-public network sharing scenarios, each Cell Identity is associated with one of the following configuration options:
-	one or multiple SNPNs;
-	one or multiple PNI-NPNs (with CAG); or
-	one or multiple PLMNs only.
At RAN3 107-e meeting there are some contributions as described in [3]-[7] about NPN Ransharing and here is a brief summary.
China Telecommunication: Proposals are aligned with the conclusion of SA2
Nokia: Propose to agree the TP for TS 38.300 which is aligned with LS from SA2.
CATT: Based on the conclusion of SA2, further propose RAN3 to discuss whether different logical cell identity with the same PLMN ID could be configured to one physical cell which aims to support different network type for one operator.
Huawei: Propose to exclude mode 3 and further discuss whether mode 1 or mode 2 should be supported. Also propose to update the stage description on RAN sharing with NPN feature considered

	.-	Model 1: a logical cell (cell ID) may support any mixture of SNPN, PNI-NPN, or PLMN.
-	Model 2: a logical cell (cell ID) can support one access mode only (i.e. PLMN, PNI-NPN or SNPN). In each case, the cell can be shared (e.g. by multiple PLMNs or multiple SNPNs) in MOCN fashion.
-	Model 3: a logical cell (cell ID) can support one access mode only, and in addition, in the case of SNPN, there is a single SNPN per logical cell.


(Note: It seems Mode 1 was already precluded by SA2)
Ericsson: Propose to remove the restriction of AMFs supporting one SNPN only from the NGAP BL CR and the respective Editor’s Note. Besides, also propose to close the open issue on whether an AMF may support both, a PLMN and an SNPN since it is of no relevance for RAN3 discussions.
2.2 Questions
Q1-1: For NG-RAN sharing scenario, should RAN3 follow the conclusion made in SA2? If Yes, could we agree on the TP in R3-200203?
Companies are invited to provide your views in the table.
	Companies
	Answers
	Comments

	Nokia
	Yes.
	R3-200203 is aligned with the release 16 agreement.

	CATT
	Yes
	

	Huawei
	Yes
	Ok to agree this TP to proceed. 
But the “Annex E” should be updated as well, e.g, 
Each NG-RAN node serving a cell identified by a Cell Identity associated with a subset of PLMNs, or a subset of SNPNs or a subset of NPN-NPNs….

	Ericsson
	
	203 (or: the intention contained therein) is basically specified already in 23.501. We do not debate whether this is the proper place ;-), but we should avoid duplicated specification, so, either a reference, or a repetition of those statements would be sufficient. We have so far used “logical” and “physical” cell in our discussions, but, as in 23.501, we talk about “cell identities” when we want to talk about “logical cells”. This status quo is ok.

	ZTE
	Yes
	Model 2 is preferred.

	CT
	Yes
	Aligned with the conclusion of SA2

	Qualcomm
	Yes
	In our understanding, if you answer yes to this question, then we are doing model 2. We agree with Ericsson that there is some duplication with 23.501, so we need to work out what the best approach is.



Q1-2: Should we update the stage 2 descriptions on RAN sharing scenario with NPN feature considered? Refer to R3-200725.
Companies are invited to provide your views in the table.
	Companies
	Answers
	Comments

	Nokia
	No
	Tdoc R3-200725 seems aligned with model 1 which is not agreed.

	CATT
	
	It is not quite align with the conclusion of SA2.If we want to capture something on RAN sharing for NPN,update on R3-200725 is needed 

	Huawei
	
	See our answers to Q1-1. 

	Ericsson
	
	725 is not acceptable to us at all. Which does not mean that we cannot consider stage 2 text for 38.300 at all. We have so far assumed that NG-RAN is either public (with PNI cells possibly integrated) or non-public (all cells associated with an SNPN). 725 is not correct to that respect. On the other hand side, 23.501 is probably sufficient.

	ZTE
	No
	Prefer the text in R3-200203.

	CT
	
	The changes in section 16.x.x.1 and 16.y.y.1 in tdoc R3-200725 can be agreed, but the changes in section 4.6 and Annex E need further consideration.

	Qualcomm
	No
	It is not clear that 725 is actually aligned with the SA2 text, but maybe not understood it (which in itself is not a good sign).



Q1-2: For NG-RAN sharing scenario, could different logical cell identities with the same PLMN ID be configured to one physical cell to support different network type for one operator?
If an operator wants to support different network type via one physical cell, different logical cell identity should be configured. However, our previous assumption is that for RAN sharing scenario, there is one to one mapping or one to many mapping between logical cell identity and PLMN ID.
Companies are invited to provide your views in the table.
	Companies
	Answers
	Comments

	Nokia
	Yes.
	This seems feasible to us however the question is not 100% crystal clear.

	CATT
	Yes
	Since one logical cell could only support one access type, operator may configure different logical cell ID with the same PLMN for one physical cell. In this caes, during interface setup procedure, the multiple logical cell IDs for the same PLMN should be transferred in one message or separate messages?

	Huawei
	Yes
	This can be accomplished by the operator’s decision. Nothing prevents that from happening. 

	Ericsson
	No clear answer possible.
	As different logical cells would be realized by different logical nodes, it is unclear how this would look like for the same physical cell, where the logical nodes connect to the same CN. The fact that certain combinations are in principle possible by SIB1, does not mean that this results in a useful/realistic deployment.

	ZTE
	Yes
	It is allowed in Model2.

	CT 
	Yes
	A physical cell may host several logical cells, and therefore may support different network types (and therefore sharing of the physical resource).

	Qualcomm
	-
	Agree with Ericsson: it is possible from signalling perspective, and that is probably all we need to say.


Q2-1: Should we remove the restriction of AMFs only supporting one SNPN in 38.413? If Yes, could the TP in R3-200976 be agreed?
Companies are invited to provide your views in the table.
	Companies
	Answers
	Comments

	Nokia
	Yes
	AMF can support multiple SNPNs however R3-200976 overlaps CB73.

	CATT
	Yes
	It is the conclusion of SA2

	Huawei
	Yes
	Already covered in another CB. 

	Ericsson
	Yes
	There is indeed an overlap between RAN sharing and NG topics, functionally, this Q is a RAN sharing topic.

	ZTE
	Yes
	Remove the restriction of AMFs only supporting one SNPN.

	CT
	Yes
	Aligned with the conclusion of SA2.

	QC
	Yes
	Also see 420….and the baseline update too, which somewhat previews this. Multi-SNPNs in an AMF is not strictly about RAN sharing 😊



Q2-2: Whether the scenario that AMF supporting both a PLMN and SNPN has impact to RAN3? Should we close the topic in RAN3?
Companies are invited to provide your views in the table.
	Companies
	Answers
	Comments

	Nokia
	No
	We can close.

	Huawei
	No
	

	Ericsson
	No impact to RAN3
	Topic can be closed

	CT
	Not Sure
	We prefer to close the topic in RAN3 in this release, and consider whether there has impact in the next release.

	Qualcomm
	Probably not
	Close the topic



Summary
Based on the discussion, we reach the following conclusion:
Conclusion 1:    RAN3 would follow the conclusion of SA on RAN sharing. TP is provided in R3-201251.
Conclusion 2:  RAN3 would remove the restriction of AMFs only supporting one SNPN.TP is provided in R3-201319.
Conclusion 3:   The scenario that AMF support both a PLMN and SNPN has no impact to RAN3 and we could close the discussion in RAN3.
One issue that is still open as below:
Now, in SIB1, there is two list for PLMN and NPN separately and cell id is included in both of the list. It means the possible number of cell ID supported by this cell could be (maxNPN-r16+maxPLMN-r16).
Now, if the Xn interface is per node, it means all information for this node should be transferred in one message e.g.NG-RAN node Configuration Update message. According to current proposed structure(in CB#78), i.e. add the NPN Broadcast Information IE in Broadcast PLMN Identity Info List NR IE, the max number of cell ID could be transferred in one message is maxnoofBPLMNs. According to the discussion, most companies think it is a valid scenario that different logical cell identities with the same PLMN ID be configured to one physical cell to support different network type for one operator, and also RAN2 spec could support the scenario which means the possible number of cell id for one cell is maxNPN-r16+maxPLMN-r16.To support this in Xn interface, it could be realized via either enlarge the list of Broadcast PLMN Identity Info List NR IE from (maxnoofBPLMNs-1) to (2*maxnoofBPLMNs-1) or include cell identity into NPN Broadcast Information IE.
Proposal 1:It is proposed to agree the TP in R3-201251 and R3-201319. 
Proposal 2: 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. 
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