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1. Introduction
RAN2 agreed in the last meeting:
	· 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.
· RAN2 assumes that the new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 
· The supported Group IDs are broadcasted
· 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.
· RAN2 assumes that 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.
· 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
· Supported Group IDs
· Indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" per SNPN.



In this contribution, we discuss remaining issues to support SNPN with subscription or credentials by a separate entity, and present our view. 
2. Discussion
2.1 Signalling of supported Credential Holder
In the SNPN cell supporting subscription or credentials by a separate entity, the SNPN cell should broadcast the supported Credential Holders (CHs) (previously referred to as Home-SP). CH can be a form of individual SNPN (identified by nid) or a group of SNPNs (identified by GID). It is FFS if signalling should support GIDs per SNPN or per cell. In the reply LS from SA2, they indicate that GIDs per SNPN is required. We think this answer from SA2 should be valid for generic CH, not limited to GID signalling.  
Proposal 1: A list of GIDs and SNPNs as supported Credential Holders is broadcast per SNPN. 

The SA2 reply implies that CHs are associated with SNPN broadcast by the cell, and the association is different across SNPNs. RAN2 needs to decide how many CHs can be associated with a SNPN. Given that a cell can support max 12 SNPNs, N CHs per SNPN requires up to N * 12 NIDs signalling space. Given the SIB size restriction, N*12 NIDs is already considered big even for a small N. To address this issue, we think there are two alternatives
· Option1: Introduce a new SIB to signal CHs per SNPN
· Option2: A cell broadcasts in SIB1 a list of CHs for each SNPN, but a total number of CHs per cell is restricted by CH_MAX 
· Option3: A cell broadcast in SIB1 a set of CHs and a list of linkage between each SNPN and CHs with e.g., bitmap.  
Option1 allows a full flexibility of association between CH and SNPN. We assume that each SNPN can be associated with up to max 12 CHs, and with this signalling capability, all associations can be expressed without any loss. 
A clear disadvantage of option1 is that, when UE checks suitability of a cell broadcasting the new indication “access using credentials from a separate entity is supported” from SIB1, it also needs to acquire the new SIB. Acquisition of the new SIB is also required when UE needs to report available and allowable SNPNs upon request by NAS for SNPN selection. Therefore, with option1, it is unavoidable that cell search and finding a suitable SNPN cell supporting the feature are delayed.
Option2 imposes an upper bound on the number of signalled CHs per cell. This restriction would cause no problem if there is very spare association between SNPN and CHs, which is true if we can assume that CH represents a wide group of SNPNs or the number of CHs being broadcast is small. If such assumption is not valid, option2 may lead to loss of the association due to the signalling restriction, and therefore some CHs may have to be omitted from the signalling not to violate the signalling resriction.
With option3, if the number of signalled CHs in a cell is small and some CHs are associated with multiple SNPNs, we can reduce signalling overhead, and hence more number of associations can be expressed than option2.  
In the Annex, we compare the signalling of the three options for an exemplary scenario. 
Proposal 2: RAN2 discuss the options for signalling of Credential Holders
· Option1: Introduce a new SIB to signal CHs per SNPN, with max [12] CHs per SNPN (so max [144] CHs in the new SIB). 
· Option2: A cell broadcasts in SIB1 a list of CHs for each SNPN, but a total number of CHs per cell is restricted by CH_MAX (e.g., 12) 
· Option3: A cell broadcast in SIB1 a set of CHs and linkage between the CH set and SNPN with bitmap.  


2.2 Suitability condition 
Currently, for UE operating in SNPN Access Mode, UE considers a cell to be suitable if the following conditions are fulfilled:
-	The cell is part of either the selected SNPN or the registered SNPN of the UE;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2;
The yellow part was introduced to support camping on a cell belonging to the SNPN selected by NAS. 
One issue RAN2 should conclude is whether the existing suitability criteria should be updated. Now, with the indication “access using credentials from a separate entity is supported” being introduced, UE NAS may select a SNPN supporting a CH stored in the UE. For instance, as shown below [1], UE NAS selects a SNPN broadcast by the cell. The point is that NAS still selects a SNPN, and CH (e.g., GID, as shown in the highlighted below) is merely used as input for SNPN selection. 
	[bookmark: _Toc50558998][bookmark: _Toc54940353][bookmark: _Toc54952068][bookmark: _Toc57233516][bookmark: _Toc66719215]6.2.3.2.1	Automatic network selection and registration procedure
If the UE's RPLMN or (E)HPLMN is not available, then the UE discovers and selects an SNPN or PLMN as follows:
-	In the remainder of this clause the UE ignores SNPNs that do not broadcast the indication that access using Home SP credentials is supported.
[bookmark: _Hlk41578011]-	If the UE is configured with a user-controlled prioritized list of preferred SNPNs and PLMNs then the UE evaluates the list in priority order as follows:
-	if a PLMN ID and NID in the list matches the PLMN ID and NID of an available SNPN, then the UE selects that SNPN;
-	if a PLMN ID in the list matches the PLMN ID of an available PLMN, then the UE selects that PLMN.
-	If the UE has not been able to select a network based on the above and the UE is configured with a Home SP-controlled prioritized list of preferred SNPNs, Home SP Groups and PLMNs then the UE evaluates the list in priority order as follows:
-	if a PLMN ID and NID in the list matches the PLMN ID and NID of an available SNPN, then the UE selects that SNPN;
-	if a PLMN ID in the list matches the PLMN ID of an available PLMN, then the UE selects that PLMN;
-	if a Home SP Group ID in the list matches a Home SP Group ID broadcast by an available SNPN, then the UE selects that SNPN.




This means that from AS perspective, once NAS has selected a SNPN, UE AS only needs to choose a cell belonging to the SNPN selected by NAS without further considering CHs supported by the SNPN
Observation: During network selection, in case a Credential Holder Group ID in the list matches a Credential Holder Group ID broadcast by an available SNPN, then the UE NAS may select that SNPN as per priority order. Then UE AS only needs to select a cell belong to the SNPN selected by NAS without further considering Credential Holders supported by the SNPN. 
So, we conclude that suitability condition needs not be updated to take Credential Holders into account. 
Proposal 3: Suitability condition in TS 38.304 is not affected by Credential Holders (GID/SNPN). 

Then, we discuss if suitability condition needs to be updated by the indication “whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN”. This indication is used by NAS for SNPN selection, and once SNPN is selected, UE AS need to attempt to camp on a cell broadcasting the SNPN, which is already reflected as “selected SNPN” in the current suitability condition. 
Proposal 4: Suitability condition in TS 38.304 is not affected by the indication “whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN” 

2.3 HRNN for Credential Holders
We can extend the discussion on suitability condition related to CH to further discuss whether HRNN is necessary for CH. According to the clause for SNPN access using credentials owned by an entity separate from the SNPN in [1], UE still selects SNPN broadcast by a cell, not CH in any case of network selection. In particular, for manual network selection, it is clearly stated that UE only present SNPN broadcast (supported) by the cell to user, as shown below [1]
	[bookmark: _Toc50558996][bookmark: _Toc54940351][bookmark: _Toc54952066][bookmark: _Toc57233514][bookmark: _Toc66719213]6.2.3.1.2	Manual network selection and registration procedure
For manual selection the UE shall present the following SNPNs for selection:
-	Available SNPNs that broadcast the indication that access using Home SP credentials is supported



Proposal 5: HRNN for Credential Holder needs not broadcast. 

2.4 Cell reselection
RAN2 asked the following question to SA2:
Question 1: Can RAN2 assume uniform support of external authentication related parameters (i.e., indicator for "access using credentials from a separate entity is supported", GID(s) ) , and indicator for "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN") across a network or a registration area?	
The question is related to whether UE needs a special handling during cell reselection to cope with non-uniform support of external authentication. RAN2 received a reply LS with the answer that the RAN2 assumption is correct. This implies that there is no need to specify additional behaviours to enable faster cell reselection for the case of non-uniform support of the external authentication. 
Recall that RAN2 did not introduce any new mechanism to prioritize NPN cell(s) for cell selection/reselection in Rel-16. 
· For cell selection, UE only needs to attempt to camp on a suitable cell, and the only change in Rel-16 for NPN related cell selection is on a suitability condition, where additional condition was wadded to take SNPN and CAG into account. 
· For cell reselection, legacy cell reselection mechanism based on frequency priority and ranking is commonly applied to NPN cells and PLMN cells
We think the logic behind the Rel-16 behaviours for NPN is still valid in Rel-17 NPN scenarios and hence we see no reason to enhance cell reselection.  
Proposal 6: Cell reselection is not affected by the support of access using credentials from a separate entity.
3. Conclusion 
In this contribution, we discuss open issues on the support of access using credentials from a separate entity, and suggest the following proposals (note that proposals are re-numbered for the sake of issue grouping):   
GID
Proposal 1: A list of GIDs and SNPNs as supported Credential Holders is broadcast per SNPN. 
Proposal 2: RAN2 discuss the options for signalling of GIDs
· Option1: Introduce a new SIB to signal GIDs per SNPN, with max 12 GIDs per SNPN (so max 144 GIDs in the new SIB). 
· Option2: A cell broadcasts in SIB1 a list of GIDs for each SNPN, but a total number of GIDs per cell is restricted by GID_MAX (e.g., 12) 
· Option3: A cell broadcast in SIB1 a set of GIDs and linkage between the GID set and SNPN with bitmap.  
Proposal 3: HRNN for Credential Holder needs not be broadcast. 

Cell selection 
Proposal 4: Suitability condition in TS 38.304 is not affected by Credential Holders (GID/SNPN). 
Proposal 5: Suitability condition in TS 38.304 is not affected by the indication “whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN” 

Cell reselection 
Proposal 6: Cell reselection is not affected by the support of access using credentials from a separate entity.
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5. Annex
To compare the options, we consider the following example for association between CHs and SNPNs: 
· SNPN#1 is associated with CH #A,#B, #C  
· SNPN#2 is associated with CH #B,#C 
· SNPN#3 is associated with CH #A,#D, #E  
· SNPN#4 is associated with CH #A,#D  
· SNPN#5 is associated with CH #B,#C,  
· SNPN#6 is associated with CH #A,#D,  
[bookmark: _GoBack]We roughly compare the signalling overhead of each option. We only consider nid as SNPN/GID identification information (and PLMN ID signalling overhead is omitted). NID is of 44 bitstring. 
In Option1, for each SNPN, explicit list of associated CHs is signalled in a new SIB. Since there are 14 CHs to signal, it needs 44*14 = 616 bits. 
In Option2, if we set CH_MAX=12, it can only signal 12 out of 14 CHs, occupying 12*44 = 528 bits. IT cannot avoid omitting at least 2 CHs from signalling. For instance, a cell may signal in SIB1:
· Associated CHs for SNPN#1 = {CH#A, CH #B, CH#C}
· Associated CHs for SNPN#2 = { CH #B, CH #C}
· Associated CHs for SNPN#3= { CH #A, CH #D, CHE}
· Associated CHs for SNPN#4 = { CH #A, CH #D }
· Associated CHs for SNPN#5 = { CH #B, CH #C }
· Associated CHs for SNPN#6 = { CH #A, CH #D }
In option3, we need to signal 5 CHs and 6 bitmaps of length 5 bitmap, which occupies 44*5+6*5 = 250 bits, i.e. the cell broadcasts in SIB1:
· CH_set = { CH #1, CH #B, CH #C, CH #D, CH #E}
· Bitmap for SNPN#1   11100
· Bitmap for SNPN#2   01100
· Bitmap for SNPN#3   10011
· Bitmap for SNPN#4   10010
· Bitmap for SNPN#5   01100
· Bitmap for SNPN#6   10010
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