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1	Introduction
At the previous meetings it has been agreed which information elements to be broadcast to support external CHs and onboarding. However, the details (e.g., how to encode GINs) remained open. This paper addresses the details of SIB encoding issues.
2	Discussion
2.1	Considerations on GIN advertisements
2.1.1	General considerations
At RAN2#115-e the following important agreements were made related to GIN advertisement:
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.
Wait for SA2 reply LS on the issue whether a common list of GINs used for onboarding and SNPN access using external credentials.
maximum number of GINs is specified per cell 

In the reply LS (R2-2109375) SA2 clarified the requirements for GIN advertisement:
1)	There is common list of GINs for both onboarding and SNPN access using external CHs (see answers to Q1a and Q1b).
2)	GINs should be encoded as an SNPN IDs, i.e., a GIN is encoded as a PLMN ID plus a NID (see answer to Q2).
RAN2 should follow SA2 guidance, therefore it is proposed to adopt them.
Proposal 1.1: There is a common list of GINs for both onboarding and SNPN access using external CHs.
Proposal 1.2: A GIN is encoded as an SPNS ID (i.e., as a PLMN ID and a NID).
Due to the open GIN encoding the maximum number of GINs have been left open. When the maximum number of GINs per SNPN is selected the following aspects should be considered
1)	More GINs provide more flexibility in deployments.
2) 	The broadcast of GINs requires radio resources. The more GINs are advertised the more radio resources are used.
A practical approach could be to maximize the number of GINs in a way that all GINs can fit in single SIB message. The maximum size of a SIB message is 2976 bits. A GIN consists of a PLMN ID (24 bits) and an NID (44 bits), therefore encoding a GIN requires at least 68 bits. This results that maximum 43 GINs can fit in a SIB. 
Observation 1.1: As a GIN consists of a PLMN ID and an NID, maximum 43 GINs can fit in a SIB message without any optimization.
Whether any optimization of GIN encoding is possible (e.g., when GINs use the same PLMN ID) is open and most probably no optimization guarantees savings in all cases. Moreover, the new SIB contains some overhead, and may also include additional information, such as "explicit assignment to SNPNs". We think that maximizing the number of GINs in 40 is a reasonable solution, as it guarantees that GINs can fit in a single SIB message including the overhead and the additional information to be broadcast.
Proposal 1.3: The maximum number of GINs per cell is 40.
2.1.2	ASN.1 encoding considerations
As a GIN consists of a PLMN ID and a NID a simple way of ASN.1 optimization is to enable to broadcast multiple NIDs for a PLMN ID. As it can be a common case that external credentials holders do not have their own PLMN ID and thus they use shared PLMN IDs with globally unique NIDs, this type of simple optimization may really be beneficial. Therefore, the use of the following type of ASN.1 structure is beneficial:
    gin-r17                         SEQUENCE {
        plmn-Identity-r17               PLMN-Identity,
        nid-List-r17                    SEQUENCE (SIZE (1..maxNrofGIN-r17)) OF NID-r16
    }

Proposal 2.1: Optimize the broadcast of GINs by enabling to broadcast multiple NIDs for a single PLMN ID.
It has been also agreed that there is an explicit assignment of GINs to SPNPs. As the assignments strongly depend on the presence and the content of the new SIB for GINs, adding the assignments to the new SIB seems a logical solution.
Proposal 2.2: The new SIB for GIN advertisement also includes the explicit assignment between GINs and SNPNs.
Another open point is how to indicate explicitly the assignment of GINs to SNPNs. Two type of approaches are possible: 
A)	The assignment is per SNPN: for each SNPN there is a vector (or list) that describes which GINs are supported with the given SNPN. This can be presented with adding the following type of ASN.1 structure for each SNPNs:
    supportedGins               BIT STRING (SIZE (maxNrofGIN-r17))

B)	The assignment is per GIN: for each GIN there is a vector (or list) that describes which SNPNs are supported with the given GIN. This can be presented with adding the following type of ASN.1 structure for each GINs:
[bookmark: _Hlk85188958]    supportedSNPNs               BIT STRING (SIZE (maxNPN-r16))

The following aspects should be considered when the approach is selected:
-	In most of the cases there are more GINs than SNPNs available in a cell. The maximum number of SNPNs that can share a cell is 12. In most of the cases it is expected that the number of SNPNs that share the cell is lower. 
-	It is quite probable that there are GINs that are supported by multiple SNPNs. 
It is easy to create examples for both approaches that show it is more efficient than the other one. As we have already cases when SNPN indices are used, and the new SIB is supposed to be structured to advertise GINs, the use of approach B) can be considered more straight-forward.
Proposal 2.3: The explicit assignments between GINs and SNPNs follows the approach that for each GINs there is a vector that describes which SNPNs are supported with the given GIN.
It is expected that deployments without RAN sharing will be frequent deployment cases. In that case the explicit assignment is an unnecessary overhead that could be omitted. Therefore, a simple optimization is proposed that missing explicit assignment indicates 
A)	the given SNPN can be used with all GINs (if approach A) is selected);
B)	the given GIN can be used with all SNPNs (if approach B) is selected).
Proposal 2.4: Missing explicit assignment indicates that the given SNPN can be used with all GINs (if approach A) is selected) or the given GIN can be used with all SNPNs (if approach B) is selected).
If all the above proposals are accepted, then the structure of the new SIB could be the following:
-- ASN1START
-- TAG-SIBXY-START

SIBXY-r17 ::=    SEQUENCE {
    gin-List-r17        SEQUENCE (SIZE (1..maxNrofGIN-r17)) OF GIN-Element-r17  OPTIONAL, -- Need R
    lateNonCriticalExtension    OCTET STRING                                    OPTIONAL,
    ...
}

GIN-Element-r17 ::=         SEQUENCE {
    plmn-Identity-r17               PLMN-Identity,
    nid-Element-r17                 SEQUENCE (SIZE (1..maxNrofGIN-r17)) OF NID-Element-r17
}

NID-Element-r17 ::=         SEQUENCE {
    nid-r17                      NID-r16,
    supportedSNPNs               BIT STRING (SIZE (maxNPN-r16))       OPTIONAL    -- Need R
}

-- TAG-SIBXY-STOP
-- ASN1STOP
Figure 2.1: ASN.1 structure for the new SIB
Proposal 2.5: Use the ASN.1 structure of Figure 2.1 for the new SIB as starting point in the running CR.

2.2	Considerations on additional information elements to be broadcast
The following indicators have been agreed to be broadcast per SNPN to support CHs and onboarding:
· an indicator that "access using credentials from a separate entity is supported"; 
· an indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN";
· an indicator that "onboarding is supported".
In the draft running CR (R2-2108874) the rapporteur proposed the following way to add these indicators to SIB1:
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}             OPTIONAL,   -- Need R
    ...,
    [[
    cellReservedForFutureUse-r16        ENUMERATED {true}             OPTIONAL,   -- Need R
    npn-IdentityInfoList-r16            NPN-IdentityInfoList-r16      OPTIONAL    -- Need R
    ]]
    [[
    snpn-AccessInfoList-r17             SEQUENCE (SIZE (1..maxNPN-r16)) OF SNPN-AccessInfo-r17    OPTIONAL    -- Need R
    ]]
}


SNPN-AccessInfo-r17 ::=         SEQUENCE {
    extCH-Supported-r17                 ENUMERATED {true}             OPTIONAL,   -- Need R
    extCH-WithoutConfigAllowed-r17      ENUMERATED {true}             OPTIONAL,   -- Need R
    onboardingEnabled-r17               ENUMERATED {true}             OPTIONAL    -- Need R
}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP

During the email review of the draft CR there was a comment that the use of extension marker in SIB should not happen as it may cause problems for some UEs. Our understanding is that the problem of the use of the extension marker in SIB messages is limited to the case when extension marker is used within an enumerated type. The extension marker to add new fields to an information element is in use in Rel-16 (see yellow highlights above) version of CellAccessRelatedInfo.
Proposal 2.6: Confirm that structure used in the draft running RRC CR to broadcast these new information elements is a backward compatible way of extending an information element.
3	Conclusion
This document has made the following observation and proposals:
Proposal 1.1: There is a common list of GINs for both onboarding and SNPN access using external CHs.
Proposal 1.2: A GIN is encoded as an SPNS ID (i.e., as a PLMN ID and a NID).
Observation 1.1: As a GIN consists of a PLMN ID and an NID, maximum 43 GINs can fit in a SIB message without any optimization.
Proposal 1.3: The maximum number of GINs per cell is 40.
Proposal 2.1: Optimize the broadcast of GINs by enabling to broadcast multiple NIDs for a single PLMN ID.
Proposal 2.2: The new SIB for GIN advertisement also includes the explicit assignment between GINs and SNPNs.
Proposal 2.3: The explicit assignments between GINs and SNPNs follows the approach that for each GINs there is a vector that describes which SNPNs are supported with the given GIN.
Proposal 2.4: Missing explicit assignment indicates that the given SNPN can be used with all GINs (if approach A) is selected) or the given GIN can be used with all SNPNs (if approach B) is selected).
Proposal 2.5: Use the ASN.1 structure of Figure 2.1 for the new SIB as starting point in the running CR.
Proposal 2.6: Confirm that structure used in the draft running RRC CR to broadcast these new information elements is a backward compatible way of extending an information element.




