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Introduction
This paper discusses the details of GINs in SIBxy based on the running CR R2-2111399 [1].
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
In the running CR [1], the following context is introduced for GINs.
	–	SIBXY
SIBXY contains Group IDs for Network selection (GINs) to support access using credentials from a Credentials Holder or to enable UE onboarding. SIBXY may only be present if there is at least one SNPN that supports either access using credentials from a Credentials Holder or UE onboarding.
SIBXY information element
-- ASN1START
-- TAG-SIBXY-START
SIBXY-r17 ::=             SEQUENCE {
    gin-ElementList-r17   SEQUENCE(SIZE(1..maxNrofGIN-r17)) OF GIN-Element-r17 OPTIONAL, -- Need R
    gins-PerSNPN-r17       SEQUENCE(SIZE(1..maxNPN-r16)) OF GINs-perSNPN-r17    OPTIONAL, -- Need R
    lateNonCriticalExtension    OCTET STRING                                          OPTIONAL,
    ...
}

GIN-Element-r17 ::=      SEQUENCE {
    plmn-Identity-r17         PLMN-Identity,
    nid-List-r17               SEQUENCE(SIZE(1..maxNrofGIN-r17)) OF NID-r16
}

GINs-perSPNN-r17 ::=     SEQUENCE {
    supportedGINs-r17         BIT STRING (SIZE (1..maxNrofGIN-r17))  OPTIONAL   -- Need R
}
-- TAG-SIBXY-STOP
-- ASN1STOP

	SIBXY field descriptions

	gin-ElementList
The GIN-ElementList contains one or more GIN elements. Each GIN element contains either one GIN, which is identified by a PLMN ID and a NID, or multiple GINs that share the same PLMN ID. The total number of GINs (identified by a PLMN identity and an NID) listed in the GIN-elements does not exceed FFS. The GIN index m is defined as d1+d2+…+d(n-1)+i for the GIN included in the n-th entry of the gin-ElementList and the i-th entry of its corresponding GIN-Element, where
- d(k) is the number of GIN index values used in the k-th gin-ElementList entry.

	ginsPerSNPN-List
Indicates the supported GINs for each SNPN. The n-th entry in this list corresponds to the n-th SNPN listed in snpn-AccessInfoList provided in SIB1. If n-th entry in the list is missing FFS.



	GINs-PerSNPN field descriptions

	supportedGINs
Indicates the GINs which are supported by the given SNPN. The first/leftmost bit corresponds to the GIN with GIN index 0, the second bit corresponds to the GIN with GIN index 1 and so on. A bit set to 1 indicates that the GIN is supported by the SNPN. 






The maximum number of GINs (as highlighted in green) and the entries in ginsPerSNPN-List (as highlighted in yellow) are FFS. Next we analyse these two FFS issues.
2.1 Maximum number of GINs
The maximum number of GINs (maxNrofGIN) is FFS. Considering that the maximum number of SNPN IDs broadcast in SIB1 is 12, we think that a maximum of 12 or 24 GINs is sufficient for up to 12 SNPNs, i.e., one SNPN ID associates with 1 or 2 GINs on average. On the other hand, in order to support a wider application cases, lower values (e.g., 8) for the maximum number of GINs are not suggested.
The maximum number of GINs (maxNrofGIN) is 12 or 24.
2.2 Entries in ginsPerSNPN-List
According to the field descriptions of ginsPerSNPN-List in the current running CR, “the n-th entry in this list corresponds to the n-th SNPN listed in snpn-AccessInfoList provided in SIB1. If n-th entry in the list is missing FFS”. Regarding the snpn-AccessInfoList, as shown below, the n-th entry contains the indicators of the n-th SNPN in npn-IdentityInfoList. This means snpn-AccessInfoList contains all SNPNs in npn-IdentityInfoList, no matter whether some SNPN supports extCH/ onboarding or not.
	 –	CellAccessRelatedInfo
The IE CellAccessRelatedInfo indicates cell access related information for this cell.
CellAccessRelatedInfo information element
-- 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
    ims-SNPN-EmergencySupport-r17    ENUMERATED {true}             OPTIONAL    -- Need R
}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP

	CellAccessRelatedInfo field descriptions

	<omitted>

	snpn-AccessInfoList
This list indicates provides access related information for each SNPN in npn-IdentityInfoList, see TS 23.501 [32]. The n-th entry of the list contains the indicators of the n-th SNPN in npn-IdentityInfoList.






To optimize the ginsPerSNPN-List, the SNPN that supports neither extCH nor onboarding should be precluded from this IE, i.e., the n-th entry in ginsPerSNPN-List should correspond to the n-th SNPN that supports extCH and/or onboarding as listed in snpn-AccessInfoList provided in SIB1. 
The n-th entry in ginsPerSNPN-List should correspond to the n-th SNPN that supports extCH and/or onboarding as listed in snpn-AccessInfoList provided in SIB1.
2.3 Separate bitmaps for extCH and onboarding
SA2 replied the LS on GINs in S2-2106708 [2] as follows.
	Question 1a: Can a common list of GINs be used for both onboarding and SNPN access using external credentials? 
SA2 answer: Yes

Question 1b: Can RAN2 assume that higher layers may use different GIN values for each feature?
SA2 answer: SA2 does not make any assumption i.e. either same or different GIN value for each feature is possible.



According to the answer to Question 1b, each GIN in the common GIN list can be used for extCH only, for onboarding only, or for both of the two features. In the current running CR, a common bitmap ginsPerSNPN-List is used for indicating the supported GINs for each SNPN, but it is not clear which feature(s) each supported GIN is used for. This may lead to some misunderstanding, e.g., one SNPN-gNB supports only extCH (but not onboarding) of GIN-A, but the UE may think this gNB also supports onboarding. To avoid such misunderstanding, it is preferred to provide separate bitmaps for extCH and onboarding in SIBYX, i.e. to replace the common bitmap (ginsPerSNPN-List) by separate bitmaps (e.g. ginsFor extCH-PerSNPN-List and ginsForOnboarding-PerSNPN-List).
Use separate bitmaps for extCH and onboarding in SIBYX. 
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the details of GINs in SIBxy and proposed the following:
1. The maximum number of GINs (maxNrofGIN) is 12 or 24.
1. The n-th entry in ginsPerSNPN-List should correspond to the n-th SNPN that supports extCH and/or onboarding as listed in snpn-AccessInfoList provided in SIB1.
1. Use separate bitmaps for extCH and onboarding in SIBYX.
The corresponding text proposal for TS38.331 is provided in the appendix.
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Annex: Text proposal for TS38.331
<<<<<<<<<<<<<<<<<<<< Change begins >>>>>>>>>>>>>>>>>>>>
–	SIBXY
SIBXY contains Group IDs for Network selection (GINs) to support access using credentials from a Credentials Holder or to enable UE onboarding. SIBXY may only be present if there is at least one SNPN that supports either access using credentials from a Credentials Holder or UE onboarding.
SIBXY information element
-- ASN1START
-- TAG-SIBXY-START
SIBXY-r17 ::=             SEQUENCE {
    gin-ElementList-r17              SEQUENCE(SIZE(1..maxNrofGIN-r17)) OF GIN-Element-r17          OPTIONAL, -- Need R
ginsForExtCH-PerSNPN-r17        SEQUENCE(SIZE(1..maxNPN-r16)) OF GINsForExtCH-perSNPN-r17    OPTIONAL, -- Need R
ginsForOnboarding-PerSNPN-r17  SEQUENCE(SIZE(1..maxNPN-r16)) OF GINsForOnboarding-perSNPN-r17    OPTIONAL, -- Need R
    lateNonCriticalExtension        OCTET STRING                                                          OPTIONAL,
    ...
}

GIN-Element-r17 ::=      SEQUENCE {
    plmn-Identity-r17         PLMN-Identity,
    nid-List-r17               SEQUENCE(SIZE(1..maxNrofGIN-r17)) OF NID-r16
}

GINsForExtCH-perSPNN-r17 ::=     SEQUENCE {
supportedGINs-r17         BIT STRING (SIZE (1..maxNrofGIN-r17))  OPTIONAL   -- Need R
}

GINsForOnboarding-perSPNN-r17 ::=     SEQUENCE {
supportedGINs-r17         BIT STRING (SIZE (1..maxNrofGIN-r17))  OPTIONAL   -- Need R
}
-- TAG-SIBXY-STOP
-- ASN1STOP

	SIBXY field descriptions

	gin-ElementList
The GIN-ElementList contains one or more GIN elements. Each GIN element contains either one GIN, which is identified by a PLMN ID and a NID, or multiple GINs that share the same PLMN ID. The total number of GINs (identified by a PLMN identity and an NID) listed in the GIN-elements does not exceed FFS24. The GIN index m is defined as d1+d2+…+d(n-1)+i for the GIN included in the n-th entry of the gin-ElementList and the i-th entry of its corresponding GIN-Element, where
- d(k) is the number of GIN index values used in the k-th gin-ElementList entry.

	ginsForExtCH-PerSNPN-List
Indicates the supported GINs for access using external CHs for each SNPN. The n-th entry in this list corresponds to the n-th SNPN with extCH-Supported set to True as listed in snpn-AccessInfoList provided in SIB1. If n-th entry in the list is missing FFS.

	ginsForOnboarding-PerSNPN-List
Indicates the supported GINs for onboarding for each SNPN. The n-th entry in this list corresponds to the n-th SNPN with onboardingEnabled set to True as listed in snpn-AccessInfoList provided in SIB1.



	GINs-PerSNPN field descriptions

	supportedGINs
Indicates the GINs which are supported by the given SNPN. The first/leftmost bit corresponds to the GIN with GIN index 0, the second bit corresponds to the GIN with GIN index 1 and so on. A bit set to 1 indicates that the GIN is supported by the SNPN. 


 
<<<<<<<<<<<<<<<<<<<< Change ends >>>>>>>>>>>>>>>>>>>>
