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Introduction 
RAN2 agreed to the following in the last 2 meetings:
· A new indicator that "access using credentials from a separate entity is supported" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenarios.
· A new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenario.
Use the term "Credentials Holder (CH)" in future RAN2 discussions for the external entity providing subscription or credential for SNPNs.
Use the term "Group IDs for Network Selection (GINs)" in future RAN2 discussions for the service provider Group IDs.
The following assumptions in last meeting are confirmed as agreements,
The new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 
The new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted in SIB1.
GIDs are broadcasted per SNPN in network sharing scenarios.
· In the UE, AS reports to NAS about the following broadcasted new parameters:
Indicator that "access using credentials from a separate entity is supported" in the cell per SNPN
broadcast Group IDs per SNPN 
Indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" per SNPN.
To supporting SNPN with subscription or credentials by a separate entity, R2 assumes that there is no impact on cell (re)selection (e.g. no need to change suitable cell criteria).

In this contribution, we further discuss some of the remaining issues for Support SNPN along with subscription / credentials owned by an entity separate from the SNPN.
Discussion
Need of AS to know the GINs and CH for mobility and RRC signalling 
The following conclusions are extracted from the SA2 TR [1]:
[bookmark: _Toc57233916][bookmark: _Toc54952462][bookmark: _Toc54940747]8.1.2	Conclusions for mobility scenarios
The mobility procedures are based on:
-	In the case that there are common AMF and/or N14 interface between the source network and target network, mechanism defined in TS 23.502 [6] clause 4.9.1 is re-used to address UE mobility.
-	In the case of idle mode mobility, the UE performs initial or mobility registration as specified in clause 4.2.2.2.2 of TS 23.502 [6].
-	Support of authentication using credentials from an external entity is homogenous throughout a SNPN i.e., the SIB information in clause 8.1.4 should be set uniformly and no changes in mobility handling are needed to address inhomogeneous support of the feature.
[bookmark: _Hlk56521713]NOTE:	Needed updates to find the correct source or target AMF and what are the applicable UE identities in the registration message will be determined in normative phase.
Also this is further confirmed by the normative text CR in TS23.501 [2] below:
[bookmark: _Toc68015814]5.30.2.9	SNPN connectivity for UEs with credentials owned by Credentials Holder
[bookmark: _Toc68015815]5.30.2.9.1	General
SNPNs may support UE access using credentials owned by a Credentials Holder separate from the SNPN. In this case the Session Management procedures (i.e. PDU Sessions) terminate in an SMF in the SNPN.
When an SNPN supports UE access using credentials assigned by a Credentials Holder separate from the SNPN, it is assumed that the support is homogeneously within the whole SNPN. 
Based on the above and the highlighted parts, there does not seem to have any RAN2 impact since no mobility handling is to be addressed for inhomogeneous support.  
RAN2 also checked with SA2 whether the supported GID is per cell or per SNPN. SA2 reply [3] is that the supported GIDs are broadcast per SNPN:  
Question 2: Shall Group IDs be broadcasted per SNPN or per cell?
[SA2 answer] Yes, It is assumed that that the Group IDs will be broadcast per SNPN. 
As the GID is broadcast per SNPN, after the network selection (i.e. the GID of the UE matches the GID broadcast for a SNPN), it is the selected SNPN ID of the GID that are provided to the access stratum for suitability check in cell selection/reselection.  Hence the GID should not affect cell selection or the suitability definition where only the SNPN ID corresponding to the GID is used in the UE AS for this purpose as in existing mechanism.
Hence NAS does not need to provide AS with the CH information and the GIDs for cell (re)selection and suitability check.
Observation#1: SA2 confirms in their TR and the TS that these parameters broadcast in the SIB (i.e. GINs, support of CHs or CHs registration attempt) are uniformly set per SNPN and no changes in mobility handling are needed to address inhomogeneous support of the feature. Hence NAS does not need to provide AS such information for cell (re)selection and suitability check.
Company contribution into RAN2 also discussed about sending the selected GIDs or include an indication that the UE is accessing via CHs in the RRC message during initial or mobility registration so that RAN can use it to perform AMF selection.  There is also no requirement in SA2 spec to include GIDs or the indication that UE is accessing via CHs in the RRC message. Furthermore, this is not in the scope of RAN2 since whether GIDs and other CH indications are needed for AMF selection should come from CT1 and SA2.
Observation#2: GID and other new indications are only used by network selection in the UE NAS and the UE NAS only provides the selected SNPN associated with the GID or the new indications broadcast to the AS for initial and mobility registration as per legacy. 
Proposal#1: GID and other indications that the UE is accessing via CHs does not need to be provided by UE NAS to the UE AS after network selection. Only the selected SNPN ID (associated with the GID or corresponding to the indications which allow for CHs) is used for cell (re)selection/suitability check in UE and for AMF selection in RAN (as per legacy Rel-16).




Which SIB is used for broadcasting GIDs and whether a limit of the number of GIDs are required
RAN2 has confirmed that the new indications for "access using credentials from a separate entity is supported" and for “SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN” are in SIB1
The only question left is whether the optional GINs should be in SIB1 or in a separate SIB (i.e. existing or new SIB). 
According to the TR, the Group ID is based on the same encoding as the SNPN ID (i.e. it contains PLMN ID (2-3 digits) and a 44-bit NID). Further, as per SA2 agreement, a set of Group IDs per SNPN is to be broadcast.  If it is included in SIB1, the number of Group ID that can be broadcast will have to be restricted to limit the size of SIB1. In Rel-16, the total number of networks (i.e. the total number of PLMNs, SNPNs and PNI-NPNs in combine) that can be broadcast per cell is restricted to 12.  If it is in a SIB other than SIB1 (e.g. a new SIB), the number of Group ID may not need to be limited. 
In order not to have a small limit to the number of supported GID per SNPN, broadcast in a separate SIB can avoid the size constrain in SIB1. With a separate SIB, the number of Group IDs does not need to be too constrained with the total number of networks supported by the cell. The limit can be per SNPN instead of per cell and such number can be decided in Stage-3 discussion.
Proposal#2: Supported Group IDs for the SNPNs are broadcast in a separate SIB from SIB1 (e.g. a new SIB). With a separate SIB, the number of Group IDs does not need to be too constrained with the total number of shared networks supported by the cell. The number can be per SNPN and left to Stage-3 discussion.
Need to broadcast the HRNN for a Group ID
In Rel-16, the HRNN is per SNPN and is used optionally for manual selection. Our understanding is that the Group ID may be associated with a group of networks.  On the other hand, manual selection is selecting of a network and not a group of networks.  Hence, we do not see it logical to broadcast HRNN associated with a Group ID which may belong to multiple networks.
Observation#3: Group ID may correspond to multiple networks and does not seem logical to associate a Group ID with a HRNN which is used optionally for manual selection of a network by the UE.
Proposal#3: Group ID is not broadcast with a HRNN.
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#1: SA2 confirms in their TR and the TS that these parameters broadcast in the SIB (i.e. GINs, support of CHs or CHs registration attempt) are uniformly set per SNPN and no changes in mobility handling are needed to address inhomogeneous support of the feature. Hence NAS does not need to provide AS such information for cell (re)selection and suitability check.
Observation#2: GID and other new indications are only used by network selection in the UE NAS and the UE NAS only provides the selected SNPN associated with the GID or the new indications broadcast to the AS for initial and mobility registration as per legacy. 
Proposal#1: GID and other indications that the UE is accessing via CHs does not need to be provided by UE NAS to the UE AS after network selection. Only the selected SNPN ID (associated with the GID or corresponding to the indications which allow for CHs) is used for cell (re)selection/suitability check in UE and for AMF selection in RAN (as per legacy Rel-16).
Proposal#2: Supported Group IDs for the SNPNs are broadcast in a separate SIB from SIB1 (e.g. a new SIB). With a separate SIB, the number of Group IDs does not need to be too constrained with the total number of shared networks supported by the cell. The number can be per SNPN and left to Stage-3 discussion.
Observation#3: Group ID may correspond to multiple networks and does not seem logical to associate a Group ID with a HRNN which is used optionally for manual selection of a network by the UE.
Proposal#3: Group ID is not broadcast with a HRNN.
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