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[bookmark: _Hlk85642674]In RAN2#115e meeting [1], some agreements on supporting SNPN by a separate entity have been reached as below:
Wait for SA2 reply LS on the issue whether a common list of GINs used for onboarding and SNPN access using external credentials.
RAN2 has not identified a need for modification of / addition to broadcast of HRNNs.
RAN2 confirms that there is no impact on connected mode mobility when accessing an SNPN through CHs (was already assumed). 
maximum number of GINs is specified per cell 
new SIB specified to broadcast GINs acc to Option B: Single list of GINs with explicit assignment to SNPNs. Details on the explicit assignment are FFS.
RAN2 didn’t identify a need for modification to access control for SNPN access using external credential (could be discussed in other groups)
RAN2 didn’t identify a need for modification to access control for SNPN access for onboarding (could be discussed in other groups)
Based on the progress made by RAN2 for supporting SNPN with subscription or credentials by a separate entity, we think RAN2 needs to address the following issues to complete this feature:
· Separate list for onboarding GINs;
· The maximum number of GINs;
· Structure of the new SIB for GINs.
In this contribution, we will discuss these remaining issues one by one and provide our observations and proposals.
Discussion
· Issue 1: Whether a common list of GINs should be used for onboarding and SNPN access using external CHs
In RAN2#114e meeting, RAN2 has sent an LS to SA2 (R2-2106545 [2]) to ask whether a common list of GINs should be used for onboarding and SNPN access using external CHs. Then SA2’s reply LS (S2-2106708 [3]) is provided as follows:
	RAN2 asked the following: 
Question 1a: Can a common list of GINs be used for both onboarding and SNPN access using external credentials? 
SA2 answer: Yes


Based on the reply by SA2, we propose RAN2 to confirm a common list of GINs can be used for both onboarding and SNPN access using external credentials.
Proposal 1: RAN2 confirms that a common list of GINs is used for both onboarding and SNPN access using external credentials.
· Issue 2: The maximum number of GINs
The issue on the maximum number of GINs has been discussed in the last meeting, and RAN2 agreed that the maximum number of GINs is specified per cell. Then next RAN2 needs to determine the specific value of this maximum number.
A basic principle should be that all GINs cannot exceed the size of a single SIB message. The maximum size of a SIB message is 2976 bits based on the following description in TS 38.331 [4. According to SA2 reply LS on GIN coding [3], the GIN reuses the SNPN encoding (i.e., a PLMN ID plus a NID) As SNPN ID has a size of 52-68 bits, then the maximum of 43 GINs can fit in a SIB.
On top of that, an SNPN may support two features, i.e., onboarding and SNPN access using external credentials, and since a common list of GINs is used for these two features, it’s possible that different GIN value is used for each feature based on the answer from SA2 [3]. Therefore, 2 GINs may be set for each SNPN. Furthermore, the maximum number of networks of PLMN+PNI-NPN+SNPN is twelve per cell according to existing RRC spec., it is reasonable to set the maximum number of GINs to 24 per cell.
	Question 1b: Can RAN2 assume that higher layers may use different GIN values for each feature?

SA2 answer: SA2 does not make any assumption i.e. either same or different GIN value for each feature is possible.

Question 2: Can SA2 clarify whether a GIN is encoded:
1. as an SNPN ID (i.e., a PLMN ID plus a NID); or
1. as a NID.
SA2 answer: SA2 agrees that GIN is encoded as a) an SNPN ID (i.e., a PLMN ID plus a NID). 


Proposal 2: The maximum number of GINs per cell is 24.
· Issue 3: Details on the explicit assignment to support a single list of GINs in the new SIB
With regard to the issue about how to associate the supported GINs with its corresponding SNPN, it was agreed a single list of GINs with explicit assignment to SNPNs is used in the last meeting, but the details on the explicit assignment are FFS. In our understanding, there are two options for the explicit assignment as follows:
· Option 1: Supported GINs per SNPN are associated with an index list of the GINs;
· Option 2: Supported GINs per SNPN are associated with a bitmap.
For option 2, as an example, the details of explicit assignment can be that the n-th bitmap is associated with the n-th SNPN that broadcasts the external credentials support indication and/or the onboarding indication in SIB1, and the bitmap is absent if the associated SNPN is not configured with supported GINs. But from our perspective, this bitmap solution should not be supported with the following reasons. 
· The gain of using the bitmap solution is uncertain.
Some companies think the bitmap solution is beneficial for saving signaling overhead. However, from the latest specification TS 23.501 [4] of the SA2, it cannot be seen that the same GIN may be supported by multiple SNPNs. Furthermore, even if multiple SNPNs may support the same GIN, The gain of using the bitmap solution is uncertain. When there are many GINs each of which is supported by multiple SNPNs, signaling overhead may be saved by using bitmaps. On the other hand, when there are few or no GINs each of which is supported by multiple SNPNs, there is no benefit to using the bitmap solution. Moreover, if the length of each bitmap is equal to the maximum number of GINs. Since the maximum number of GINs can be 24 according to our analyses about issue 2, broadcasting the bitmap corresponding to each SNPN itself requires a lot of signaling overhead.
· The form of the bitmap is easily impacted if the length of the bitmap is equal to the number of GINs.
If RAN2 decides that the length of each bitmap is equal to the number of GINs that are broadcast instead of the maximum number of GINs. When the GINs supported by an SNPN are changed, e.g., reducing or adding a GIN supported by the SNPN, all bitmaps associated with the SNPN that broadcasts the external credentials support indication and/or the onboarding indication need to be changed, i.e., increase or decrease one bit, so resulting in increasing the complexity of network configuration. 
For option 1, similar to the way of existing plmn-IdentityIndex, as an example, the details of explicit assignment can be that a ginIndex is assigned to each GIN broadcast in the new SIB, and n-th supportedGIN-list is associated with the n-th SNPN that broadcasts the external credentials support indication and/or the onboarding indication in SIB1, and the supportedGIN-list is absent if the associated SNPN is not configured with supported GINs. regarding how to assign the ginIndex to each GIN, the existing network indexing mechanism can be used as a baseline. 
If the solution in option 1 is used, the number of bits required is less than that in option 2 at least when the number of GINs in the new SIB is small. Furthermore, since the calculation method of supportedGIN-list is unchanged no matter how the GIN changes broadcast in the new SIB, the impact of assignment of the ginIndex is small when the GINs supported by an SNPN are changed, e.g., reducing or adding a GIN supported by the SNPN. Therefore, option 1 is preferred from our perspective.
As a summary of the above analyses, the below proposal follows. 
[bookmark: _Hlk85638979]Proposal 3: Supported GINs per SNPN are associated with an index list of the GIN.
On top of that, we think the the index list per SNPN is broadcast in SIB1 rather than the introduced new SIB. That’s because the relationship between the supportedGIN-list and SNPN is additionally defined if RAN2 determines to put supportedGIN-list in the new SIB. But if RAN2 decides to put supportedGIN-list in SIB1, such definition is not needed since the supportedGIN-list can be put in SNPN-AccessInfo-r17.
Proposal 4: The index list of supported GINs for each SNPN is broadcast in SIB1.
Conclusions
Based on the analyses given above, we have the following proposals:
Proposal 1: RAN2 confirms that a common list of GINs is used for both onboarding and SNPN access using external credentials.
Proposal 2: The maximum number of GINs per cell is 24.
Proposal 3: Supported GINs per SNPN are associated with an index list of the GIN.
Proposal 4: The index list of supported GINs for each SNPN is broadcast in SIB1.
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