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1	Introduction
[bookmark: _Ref178064866]According to RAN2#113bis-e’s AI 8.16.2 Summary, R2-2104290 [1], the following issues need further discussion:
	Cat-b-Proposal 1	whether the indicator "access using credentials from a separate entity is supported" is set independent of the GIN broadcast.
Cat-b-Proposal 2	which SIB to include the GIDs,
Cat-b-Proposal 3	whether the max number of GIDs is specified per SNPN or per cell, and how many GIDs is appropriate.
Cat-b-Proposal 4	For mixed RAN sharing scenario, whether the total number of Network IDs (12 in legacy) should take into account the number of GIDs.
Cat-b-Proposal 5	whether HRNN for GIDs is needed and to be reported by UE AS to UE NAS.
Cat-b-Proposal 6	whether UE NAS provide the selected GID to UE AS.
Cat-b-Proposal 7	if any other information about external authentication needs to be provided from UE NAS to UE AS.
Cat-b-Proposal 8	whether NG-RAN needs to select an AMF based on the Home SP or GID corresponding to the credential access.



In this contribution, we will address the above open issues while taking as a reference our previous contribution, R2-2103675 [2]. 
As agreed at RAN2#113bis-e, we will use “GIN” (Group ID for Network selection) instead of Group ID or GID, and may use “Credentials Holder“ (CH) to identify the “entity separate from the SNPN” or “Home SP”.
2	Discussion
2.1	 Broadcasting details
2.1.1	How to set the new indicator
At RAN2#113e, RAN2 agreed on 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.
The indication was mainly introduced for the “SNPN ID solution”, i.e., for UEs that use the SNPN ID in the pre-configured UE NAS list to compare it with the SNPN ID broadcast in SIB1, for the SNPN selection. Thus, one bit will be introduced, typically the optional “ENUMERATED {supported}” bit, which will be set to ‘0’ to indicate absence of the “supported bit”, and to ‘1’ to indicate presence of the “supported bit”.
For the “GIN solution”, the UE compares the GIN as pre-configured in the UE NAS list with the supported GIN broadcast in SIB. 
As seen in R2-2104290 [1], one company proposes that this indication does not need to be set if the SNPN only supports access using 3rd party credentials indicated by GINs. Even if the presence of a GIN in the SIB implicitly indicates that 3rd party credentials are supported, the explicit bit indicator will anyway be broadcast. Therefore, we believe that the bit should simply be set in accordance with its meaning, i.e., whenever 3rd party credentials are supported by the SNPN. In this regard, introducing a rule that the bit shall not be set to ‘1’ for specific cases unnecessarily increases the complexity of the specification and would unnecessarily cause confusion as the “GIN approach” also relies on the fact that external credentials are used for the SNPN access. 
[bookmark: _Toc71575115]The indicator "access using credentials from a separate entity is supported" is set independent of the GIN broadcast.

2.1.2	GIN broadcasting details
2.1.2.1	On the GIN encoding
TR 23.700-07 [3], clause 8.1.4 concludes the following for the GIN encoding:
	-	Group ID as a specific case of SNPN ID reusing SNPN ID encoding in TS 23.003 [15], where:
-	Assignment mode 1 indicates self-managed Home SP Group ID values as the NID Value is chosen independently at deployment time.
-	Assignment mode 0 indicates Home SP Group ID is globally unique as the NID Value is globally unique. One possibility for ensuring uniqueness is to use IANA PEN as in TS 23.003 [15].



In other words, the GIN encoding reuses the SNPN encoding, where SNPN ID = PLMN ID + NID, and thus, GIN = PLMN ID + NID.
However, TS 23.501 [4], clause 5.30.2.2, states the following:
-	List of supported Group IDs for Network Selection (GINs) per SNPN. GIN reuses the NID encoding in TS 23.003 [15] and can be self-managed or globally unique;

Furthermore, TR 23.700-07 [3], clause 8.1.4 as cited above only mentions the NID value when explaining the two assignment modes. This may hint to the fact that the PLMN ID does not play any role. As a result, we believe it is important that SA2 clarifies this discrepancy.
[bookmark: _Toc71575116]Ask SA2 to clarify whether GIN reuses SNPN ID or NID encoding. 

In the below discussion, we clarify the increase in broadcast if the GIN encoding reuses the SNPN ID encoding, i.e., GIN = PLMN + NID, as compared to the approach where the GIN encoding reuses the NID encoding. 
Since the difference between above encodings is the presence/absence of the PLMN ID, and the NID is simply defined as a 44 bits string, we focus on the calculation of the PLMN ID broadcast overhead.
PLMN-Identity ::=                   SEQUENCE {
    mcc                                 MCC     OPTIONAL,   -- Cond MCC     -- 1 bit or 1+12 bits
    mnc                                 MNC									-- 8-12 bits
}

MCC ::=                             SEQUENCE (SIZE (3)) OF MCC-MNC-Digit

MNC ::=                             SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit

MCC-MNC-Digit ::=                   INTEGER (0..9)
[bookmark: _Ref71231487]Figure 1. ASN.1 code defining the PLMN-Identity (PLMN ID).
As shown in Figure 1, the PLMN ID is composed by the MCC (optional) and MNC, where the MCC consists of 3 digits (0-12 bits) and the MNC consists of 2-3 digits (8-12 bits). The optionality indication for the MCC also requires the signaling of 1 bit, i.e., 1 bit to indicate absence or presence of the MCC. A PLMN ID is thus represented by 9-25 bits  
This means that one GIN requires the broadcast of either 
· 53-69 bits when reusing the SNPN ID, or 
· 44 bits when reusing the NID encoding.
As explained in TR 23.700-07 [3] the GIN can identify a multi-national operator or an interconnection provider. An interconnection provider could also have partner networks from different countries. 
The above 2 references to TR 23.700-07 [3] and TS 23.501 [4] further consistently state that the NID encoding can be self-managed (assignment mode 1) or globally unique (assignment mode 0).
For a multi-national operator and an association of multi-national partners the PLMN ID would not point to a specific country or even network, as the GIN represents a group of networks, and given that the NID itself can be globally unique it could thus be questioned whether the PLMN ID would need to be included. Hence, when using globally unique NIDs, the PLMN ID can be completely removed from the GIN encoding. Even for the self-managed case, the PLMN ID may not have any meaning and could thus be optional. This would avoid unnecessary broadcasting overhead.
Given that the Stage-3 TS 23.501 [4] only mentions the NID, SA2 may have already concluded that the PLMN ID is redundant. 
However, if SA2 clarifies that GIN reuses the SNPN ID encoding, RAN2 should ask SA2 whether the PLMN ID is mandatory or can be optionally set.
[bookmark: _Toc71575117]Ask SA2 whether the PLMN ID can optionally be set if the GIN reuses the SNPN ID encoding.

A draft LS to SA2, including the questions in Proposal 2 and 3 can be found in the Annex below. 

2.1.2.2	Providing the GINs per SNPN
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), having the same GIN broadcast multiple times unnecessarily burdens the broadcast. 
[bookmark: _Toc67576398][bookmark: _Toc67576486][bookmark: _Toc67576603][bookmark: _Toc67576708][bookmark: _Toc67982319][bookmark: _Toc71575110][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. 

In this regard, it is worth noting that 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 (to which we will refer herein as “GIN-InfoList”) could be introduced, where each list element maps a given GIN with one or more SNPNs, i.e. each list element consists of:
· the GIN 
· 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
    ...
}
If one GIN is supported by 2 SNPNs in a network sharing scenario, then:
· 2x 44 bits = 88 bits (NID encoding), or
· at least 2x 53 bits = 106 bits, up to 2x 69 bits = 138 bits (SNPN ID encoding),
would be broadcast using the GIN per SNPN broadcasting approach.
On the other hand, if the bitmap approach is used, as shown in the ASN.1 example above, the GIN would be broadcast only once, i.e., GIN (44 or 53-69 bits) + the bitmap (12 bits) = 56 or 65-81 bits. Thus, saving 32 or 41-57 bits to convey the same information, depending on which encoding is used for the GIN (and PLMN ID). 
Signaling details can be discussed at a later stage.
[bookmark: _Toc71575118][bookmark: _Toc66376965][bookmark: _Ref71234194]Allow for one GIN to map to several SNPNs. Details on how this can be achieved is FFS. 

2.1.2.3	Maximum number of GINs
As indicated in AI 8.16.2 Summary, R2-2104290 [1], it is FFS whether the max number of GINs is specified per SNPN or per cell, and how many GINs are appropriate.
Based on Proposal 4, allowing to map one GIN to multiple SNPNs implies that specifying the number of GINs per SNPN does not make sense. Furthermore, it is simpler to have a restriction per cell.
[bookmark: _Toc71575119]The maximum number of GINs is specified per cell.

Regarding the open issue on the maximum number of GINs to be specified, it is unclear whether this 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: _Toc71575111]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.

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: _Toc71575120]If in RAN2 scope, specify the maximum number of GINs during Stage-3 discussion. 

2.1.2.4	In which SIB to broadcast the GIN info
AI 8.16.2 Summary, R2-2104290 [1] also indicates that RAN2 needs to discuss in which SIB to include the GIDs,
· Option 1: SIB1
· Option 2: SIB10
· Option 3: New SIB other than SIB1 or SIB10
The GIN may identify one or multiple Credentials Holders (CHs) and is used for SNPN selection during initial registration. Once registered at the SNPN, the GIN is no longer needed, i.e., it is neither needed for cell (re)selection, nor is it needed for cell access. Consequently, it is not considered an “essential” parameter and thus, it is used for a delay-tolerant procedure.
In addition, SIB1 has a limited number of available free bits. Thus, the GIN-InfoList should be broadcast in a SIB different than SIB1, such that the GIN-InfoList can be broadcast less frequently. Furthermore, having GINs in a SIB separate than SIB1 provides greater flexibility on the maximum number of GINs that can be broadcast.   
The GINs can thus be appended in an existing SIB, where SIB10 has been proposed by some companies, or a new SIB. 
SIB10 contains the Human Readable Network Names (HRNNs) of the available NPNs and is for manual network selection, while the GIN-InfoList is for automatic selection.
Furthermore, the presence of a new SIB in the SIB1 schedule has the advantage that it would directly indicate to UEs that GIN-related information is available. If no GIN is present in SIB10 while HRNNs are broadcast as part of SIB10, a UE which intends to access the network using external credentials would have to wait for SIB10 until it can determine that it cannot use the “GIN approach”. If added in a new SIB, the UE can already decide after reading the SIB schedule in SIB1.  In addition, including GINs in a new SIB would allow for different periodicity configurations if different periodicity requirements are observed between GINs and HRNNs. 
Therefore, we believe that GINs should be broadcast in a new SIB. 
[bookmark: _Toc66376966][bookmark: _Toc71575121]Broadcast the GIN-InfoList in a new SIB.

2.1.3	Manual selection: Human readable name for the GIN
As seen in the Summary, R2-2104290 [1], two companies proposed to add a human readable (network) name for the GIN. 
However, TR 23.007-07 [3] clause 8.1.4 states the following:
	-	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: _Toc71575112]For manual SNPN selection, the UE uses the existing HRNN for the SNPN.

If a human readable network name for GINs is considered beneficial, this should be addressed by SA2 first.
[bookmark: _Toc71575122]RAN2 assumes that human readable names for GINs are not needed, unless SA2 indicates otherwise.

2.3	Mobility aspects
2.3.1	Network and cell selection
During RAN2#113bis-e the following agreement was reached:
In the UE, AS reports broadcast Group IDs per SNPN to NAS.

[bookmark: _Hlk71558234][bookmark: _Hlk71558271]However, as identified in the AI 8.16.2 Summary, R2-2104290 [1], it is FFS “if any other information about external authentication needs to be provided from UE NAS to UE AS.”
For example, one company proposed that - after the SNPN network selection - the UE’s NAS layer reports the “selected” GIN from the NAS to the AS layer, for the purpose of cell selection, see also R2-2104235 [7]. 
On this matter, as explicitly indicated by its name, Group IDs for Network selection (GINs), only serve the purpose of aiding the UE’s SNPN network selection procedure. This is depicted by the highlighted text from TS 23.501 [4], clause 5.30.2.4:
For automatic network selection the UE selects and attempts registration on available and allowable SNPNs in the following order:
-	the SNPN the UE was last registered with (if available);
-	the SNPN identified by the PLMN ID and NID for which the UE has SUPI and credentials.;
-	If the UEs supports access to an SNPN using credentials from a Credentials Holder then the UE continues by selecting and attempting registration on available and allowable SNPNs which broadcast the indication that access using credentials from a Credentials Holder is supported in the following order:
-	SNPNs in the user controlled prioritized list of preferred SNPNs (in priority order);
-	SNPNs in the Credentials Holder controlled prioritized list of preferred SNPNs (in priority order);
-	SNPNs, which additionally broadcast a GIN contained in the Credentials Holder controlled prioritized list of preferred GINs (in priority order);

Furthermore, the following was agreed during RAN2#113bis-e which emphasizes that there is no need to take into account the GIN for cell (re)selection:
R2 assumes that there is no impact on cell (re)selection (e.g. no need to change suitable cell criteria).

This RAN2 agreement comes in line with SA2’s Reply LS (S2-2101076 [5]), which clarifies that external authentication related parameters should be set uniformly within the SNPN and, thus, these are not needed by the UE’s AS layer for cell (re)selection. Therefore, there is no need for NAS to report to AS the GIN associated with the selected SNPN for any further procedures.
[bookmark: _Toc71575123]In the UE, only the selected SNPN ID is reported from NAS to AS, i.e., there is no need to report the GIN associated with the selected network.

2.3.2	AMF selection
As identified in the AI 8.16.2 Summary, R2-2104290 [1], it is FFS “whether NG-RAN needs to select an AMF based on the Home SP or GID corresponding to the credential access.”
TS 23.501 [4], clause 5.30.2.4, states that:
When a UE performs Initial Registration to an SNPN, the UE shall indicate the PLMN ID and NID as broadcast by the selected SNPN to NG-RAN. NG-RAN shall inform the AMF of the selected PLMN ID and NID.

Therefore, only the selected SNPN ID is sufficient for AMF selection, i.e., following legacy procedures. In this regard, any further needs for AMF selection purpose, e.g. whether the UE needs to indicate to NG-RAN that it is accessing the SNPN using a subscription from a CH (where the CH may be represented by a GIN), should be triggered by SA2 or RAN3. Such an indication was e.g. discussed in R2-2103170 [6], where it was also mentioned that this issue should be concluded in RAN3 first. 
[bookmark: _Toc71575124]The NG-RAN uses legacy procedure to select the AMF. Any new information needed for AMF selection (e.g. an indication that the UE is using a CH subscription to access) should be triggered by RAN3 or SA2. 

2.3.3	Connected mode mobility
Based on the AI 8.16.2 summary, R2-2104290 [1], RAN2 can assume that there is no impact on connected mode mobility. Potential impact can be addressed by RAN3.
[bookmark: _Toc71575125]Wait for RAN3 input for potential impact on connected mode mobility.

[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	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	The indicator "access using credentials from a separate entity is supported" is set independent of the GIN broadcast.
Proposal 2	Ask SA2 to clarify whether GIN reuses SNPN ID or NID encoding.
Proposal 3	Ask SA2 whether the PLMN ID can optionally be set if the GIN reuses the SNPN ID encoding.
Proposal 4	Allow for one GIN to map to several SNPNs. Details on how this can be achieved is FFS.
Proposal 5	The maximum number of GINs is specified per cell.
Proposal 6	If in RAN2 scope, specify the maximum number of GINs during Stage-3 discussion.
Proposal 7	Broadcast the GIN-InfoList in a new SIB.
Proposal 8	RAN2 assumes that human readable names for GINs are not needed, unless SA2 indicates otherwise.
Proposal 9	In the UE, only the selected SNPN ID is reported from NAS to AS, i.e., there is no need to report the GIN associated with the selected network.
Proposal 10	The NG-RAN uses legacy procedure to select the AMF. Any new information needed for AMF selection (e.g. an indication that the UE is using a CH subscription to access) should be triggered by RAN3 or SA2.
Proposal 11	Wait for RAN3 input for potential impact on connected mode mobility.
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1. Overall Description:
RAN2 is currently discussing the relevant broadcasting details concerning Group IDs for Network selection (GINs), e.g. the maximum number of GINs to be broadcast.  
However, we observe that as per the current versions of TR 23.700-07 and TS 23.501, there is a discrepancy regarding the encoding used by GINs. On the one hand, TR 23.700-07 concludes in clause 8.1.4 that: 
-	Group ID as a specific case of SNPN ID reusing SNPN ID encoding in TS 23.003 [15], where:
-	Assignment mode 1 indicates self-managed Home SP Group ID values as the NID Value is chosen independently at deployment time.
-	Assignment mode 0 indicates Home SP Group ID is globally unique as the NID Value is globally unique. One possibility for ensuring uniqueness is to use IANA PEN as in TS 23.003 [15].

While on the other hand, TS 23.501, clause 5.30.2.2 [4], states:
[bookmark: _Toc20150086][bookmark: _Toc27846885][bookmark: _Toc36188016][bookmark: _Toc45183921][bookmark: _Toc47342763][bookmark: _Toc51769465][bookmark: _Toc68015805]5.30.2.2	Broadcast system information
NG-RAN nodes which provide access to SNPNs broadcast the following information:
[…]
-	List of supported Group IDs for Network Selection (GINs) per SNPN. GIN reuses the NID encoding in TS 23.003 [15] and can be self-managed or globally unique;
[…]

On this matter, RAN2 would therefore like to clarify the discrepancy between the above specifications.
Question 1: Do Group IDs for Network selection (GINs) reuse the encoding of SNPN IDs or of NIDs?

In case the answer to Question 1 is that GINs reuse the SNPN ID encoding. 
Question 2: We observed that in the current broadcast mechanism, the PLMN ID is always included in the PLMN ID. RAN2 wonders if the PLMN ID is always needed, e.g. whether it is also needed in case the NID is globally unique. In other words: Could the PLMN ID in the GIN encoding optionally be set in the broadcast?

2. Actions:
To SA2 group.
ACTION: 	RAN2 respectfully asks SA2 to answer the questions above.

3. Date of Next TSG-RAN WG2 Meetings:
3GPP RAN2#115-e	from 2021-08-16	to 2021-08-27		Electronic Meeting
3GPP RAN2#114-e	from 2021-11-01	to 2021-11-12		Electronic Meeting
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