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1	Introduction
[bookmark: _Ref178064866]At RAN2#114-e, the following agreements were reached:
	GIN for access using CH is broadcast only if Indication of accessing using CH is broadcast. 
RAN2 assumes that NAS does not send selected GINs and two indications related to external credentials to AS.
There is no impact on cell (re)selection to support SNPN with subscription or credentials by a separate entity.
RAN2 assume there is no RAN2 UE impact of connected mode mobility for separate credential.
RAN2 assumes the selected SNPN ID is enough for AMF selection for separate credential.
GIN is broadcasted by new SIB



According to the open issue list from RAN2#114-e’s email discussion, R2-2106659 [1], and with the latest agreements listed above, the following issues need further discussion:
	Cat-b-Proposal 2	RAN2 makes decision of the maximum GIN number between following options:
· Option A: If SIB1 for GIN broadcasting, the maximum number of PLMN+PNI-NPN+SNPN+GIN is twelve per cell.
· Option B: If new SIB for GIN broadcasting, the maximum number of GIN is FFS.
Cat-b-Proposal 4	RAN2 will not start working on HRNNs of GINs until the requirement for HRNNs of GINs is created in other WGs.



The strikethrough text above is excluded since it was agreed to broadcast GINs using a new SIB.
In this contribution, we address the above open issues, but before addressing the maximum GIN number, we discuss how the GINs should be associated with the SNPNs. 
2	Discussion
2.1	How GINs in the new SIB should be associated with the SNPNs
At RAN2#113bis-e, the following was agreed:
GIDs are broadcasted per SNPN in network sharing scenarios.

In network sharing scenarios, multiple SNPNs may support the same GIN. Thus, since the GIN is represented by a non-neglectable number of bits (independent if the SNPN or NID encoding is reused, LS to SA2, R2-2106545 [2]), having the same GIN broadcast multiple times (once for each SNPN) unnecessarily burdens the broadcast. 
[bookmark: _Toc67576398][bookmark: _Toc67576486][bookmark: _Toc67576603][bookmark: _Toc67576708][bookmark: _Toc67982319][bookmark: _Toc79076365][bookmark: _Toc67576400][bookmark: _Toc67576488][bookmark: _Toc67576605][bookmark: _Toc67576710][bookmark: _Toc67982321]Broadcasting the same GIN multiple times (i.e., once for each SNPN) in a shared network unnecessarily burdens the broadcast. 

To address the above issue, it is alternatively possible to provide an association between SNPNs and supported GINs. 
Hence, instead of introducing one list of GINs per SNPN, a new common “GIN list” per cell could be introduced, where each list element maps a given GIN with one or more SNPNs, i.e., each list element consists of:
· a GIN, and 
· the SNPNs supporting access for the indicated GIN. 
These SNPNs could be a subset of the SNPNs broadcast in the npn-IdentityInfoList which support access for a certain GIN. The supporting SNPNs can be indicated by means of a simple bitmap pointing to the elements listed in the npn-IdentityInfoList as follows using e.g., “GIN-Info”:
GIN-Info-r17 ::=         SEQUENCE {
	gin-r17						GIN-r17,
	supportingSNPNs-r17			BIT STRING (SIZE (maxNPN-r16)) 	      OPTIONAL,		 -- Need R
    ...
}
To illustrate the benefits of such a broadcasting scheme, we use a simple example: one GIN is supported by 2 SNPNs in a network sharing scenario. Note that the encoding to be used should be further clarified by SA2 (see RAN2#114-e’s LS to SA2, R2-2106545 [2]), but for each case we have the following:
· NID uses 44 bits
· SNPN ID (SNPN ID = PLMN ID + NID) uses up to 69 bits, depending on the length of the PLMN ID.
For this simple example, we have provided the number of bits to be broadcast by the different approaches as shown in Table 1 and how many bits can be saved.
[bookmark: _Ref76548693]Table 1. Comparing the above broadcasting options for GIN using a simple example. 
	GIN encoding
	Per SNPN approach [bits]
	Bitmap approach [bits]
	Savings [bits]

	NID 
	2x 44 = 88 
	44 + 12 = 56
	32

	SNPN ID
	2x 69 = 138 
	69 + 12 = 81 
	57


Further signalling details e.g., whether to use a bitmap or another approach, can be discussed at a later stage.
[bookmark: _Toc79076369][bookmark: _Toc66376965][bookmark: _Ref71234194]For the broadcast, introduce a GIN to SNPN mapping (instead of introducing one “GIN list” for each SNPN). Details on how this can be achieved is FFS. 

2.2	Maximum number of GINs
As captured in RAN2#114-e’s email discussion, R2-2106659 [1], the following issue needs further discussion.
	Cat-b-Proposal 2	RAN2 makes decision of the maximum GIN number [...]



On this matter though, it is unclear whether the maximum number of GINs should be in RAN2 scope. The TR 23.700-07 [3] states the following in clause 8.1.4:
	NOTE 2:	The number of supported Group IDs that can be broadcast will be determined by RAN WG2.



According to our understanding, SA2 only asks about the capacity for broadcasting the GINs. 
[bookmark: _Toc79076366]SA2 wants to know the number of GINs that can be broadcast in SIB given the SIB size limitations but may not want RAN2 to specify the RRC multiplicity.

Regarding the capacity, we have the following NOTE in the RRC specification, TS 38.331, clause 5.2.1:
	NOTE:	The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIB1 or SI message size is 2976 bits.



The upper limit for the maximum GIN number depends on the GIN encoding and whether the signaling of GINs is specified per SNPN or whether we use a GIN-to-SNPN mapping approach (see Proposal 1 above).
Table 2. Capacity for GIN broadcasting.
	GIN encoding
	Per SNPN approach
	Bitmap approach 

	NID = 44 bits
	2976 / 44 = 67 
	2976 / 56 = 53

	SNPN ID = 69 bits
	2976 / 69 = 43
	2976 / 81 = 36



If a more optimized mapping approach is used (when compared to the bitmap example shown in Table 2), the maximum GIN number may be increased.
[bookmark: _Toc79076367]The number of GINs that can be broadcast depends on the GIN encoding and the broadcasting details.

If RAN2 is supposed to discuss such requirements for the number of GINs to be broadcast, this can be addressed as part of stage-3 discussion. 
[bookmark: _Toc79076370]If in RAN2 scope, specify the maximum number of GINs during Stage-3 discussion. 

2.3	GIN limitation: per SNPN or per cell
As observed from companies’ inputs to RAN2#114-e’s email discussion, R2-2106659 [1], there is no consensus on whether the maximum number of GINs should be specified per SNPN or per cell.
The limitation per SNPN does not need to be imposed by specification. Rather, SNPNs in a network sharing scenario can have corresponding negotiations among each other. Furthermore, if a GIN-to-SNPN mapping approach is used (see Proposal 1) and a GIN is supported by several SNPNs, the limitation for the broadcast might be kept unnecessarily low under the assumption that the GIN is counted for each SNPN. Thus, if no justification is found to restrict the maximum GIN number per SNPN, the limitation should be per cell. 
[bookmark: _Toc74583205][bookmark: _Toc76648550][bookmark: _Toc79076371]The maximum number of GINs is specified per cell. 


2.4	Manual selection: Human readable name for the GIN
TR 23.007-07 [3] clause 8.1.4 states that:
	-	For manual SNPN selection the UE presents all available SNPNs, which broadcast the "access using credentials from a separate entity is supported" indication.



The TR does not mention the separate entity nor Group ID for manual selection. The UE would then present the existing HRNN of the SNPN(s) to the end user for manual selection, and thus, a human readable name for the GIN is not needed.
[bookmark: _Toc79076368]For manual SNPN selection, the UE uses the existing HRNN for the SNPN.

Indeed, as seen from the outcome of RAN2#114-e’s email discussion, R2-2106659 [1], most companies (11 out of 16) do not see the need to add a human readable (network) name for GINs. Thus, the email discussion Rapporteur proposed in R2-2106659 [1]:
	Cat-b-Proposal 4		RAN2 will not start working on HRNNs of GINs until the requirement for HRNNs of GINs is created in other WGs.



[bookmark: _Toc76648552][bookmark: _Toc79076372]Human readable names for GINs are not needed, unless indicated otherwise by SA2 or other WGs.

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Broadcasting the same GIN multiple times (i.e., once for each SNPN) in a shared network unnecessarily burdens the broadcast.
Observation 2	SA2 wants to know the number of GINs that can be broadcast in SIB given the SIB size limitations but may not want RAN2 to specify the RRC multiplicity.
Observation 3	The number of GINs that can be broadcast depends on the GIN encoding and the broadcasting details.
Observation 4	For manual SNPN selection, the UE uses the existing HRNN for the SNPN.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For the broadcast, introduce a GIN to SNPN mapping (instead of introducing one “GIN list” for each SNPN). Details on how this can be achieved is FFS.
Proposal 2	If in RAN2 scope, specify the maximum number of GINs during Stage-3 discussion.
Proposal 3	The maximum number of GINs is specified per cell.
Proposal 4	Human readable names for GINs are not needed, unless indicated otherwise by SA2 or other WGs.
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