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1. Introduction
In this contribution we discuss details of SIBxy that contains GINs for access with external credential or onboarding for stage-3 implementation.  
2. Discussion
Signaling optimization of GINs
The following is the ASN.1 of SIBXY in the running CR. 
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-LIST-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-List
The GIN-IdentityList 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. 



It is FFS how to exactly associate SNPNs in SIB1 and GINs in the new SIB. Note that some SNPNs signaled in SIB1 may not be associated any GIN in the gin-ElementList-r17. In this case it is not clear how to signal/interpret ginsPerSNPN-List-r17. We can consider two signaling options:
· Option1: If a SNPN in SIB1 has no associated GIN, the corresponding gins-perSNPN-r17 is set to all zeros. 
· Option2: If a SNPN in SIB1 has no associated GIN, the corresponding gis-perSNPN-r17 is omitted.
· Option3: If a SNPN in SIB1 has no associated GIN, the corresponding gins-perSNPN-r17 is set to a “empty” code point; this option requires the field supportedGINs-r17 to be CHOICE OF {“emtpry”, BITSRING(..)}
With option1, network needs to broadcast the same number of GINs-perSNPN-r17 (bitmap) as the number of SNPNs in SIB1. For instance, if N SNPNs are broadcast in SIB1, N bitmaps shall be broadcast. The worst case of this option is that, even if N SNPNs have no associated GINs at all, network needs broadcast N bitmaps but these bitmaps are merely all zero, i.e., broadcast radio resources are wasted. 
Option2 pursues a signaling optimization on top of option1. The waste of broadcast radio resources incurred by option1 can be easily avoided if GINs-perSNPN-r17 is signaled only for a subset of SNPNs in SIB1. For instance, if K out of N SNPNs in SIB1 have associated GIN(s), it shall be sufficient to broadcast only K bitmaps. For this optimization, we need to construct another list of SNPNs (i.e. subset of SNPNs in SIB1) for which at least one GIN is associated. The simplest way to construct the subset is to introduce another bitmap, where each bit corresponds to each SNPN in SIB1, and each bit of the bitmap indicates whether the corresponding SNPN has at least one GIN or not.  
With option3, the field supportedGINs-r17 should be a CHOICE type with a choice of “empty” codepoint and bitstring. The signaling efficiency of the option3 is not better than option2. 
In our view, option2 is better because of its signaling efficiency and simplicity. To implement option2, we suggest the following set of proposals: 
Proposal 1: Introduce a new bitmap, in SIBxy, representing a subset of SNPNs in SIB1, where each bit corresponds to each SNPN in SIB1 and indicates whether the corresponding SNPN has at least one GIN in the GIN list in SIBxy.
Proposal 2: The field gins-PerSNPN-LIST-r17 has the same number of entries as the length of the new bitmap, and n-th entry in ginsPerSNPN-List-r17 corresponds to n-th SNPN indicated by the new bitmap. 
Proposal 3: If a SNPN in SIB1 has no associated GIN, the corresponding GINs-perSNPN-r17 is omitted. 

Miscellaneous
Now the maximum number of GINs to be broadcast per cell (maxNrofGIN) is FFS. In theory maxNrofGIN may need to cover all possible GINs to be deployed in the concerned area. Currently one cell can broadcast up to 12 SNPNs, and GIN may represent a single SNPN or group of SNPNs. Given that, maxNrofGIN should be at least equal or beyond 12. As a rule of thumb, we think [48 or 24] GINs as maximum should be sufficient (even lower should be also fine). 
Proposal 4: The maximum value of GINs to be broadcast is [48 or 24]. 

3. Conclusion 
Proposal 1: Introduce a new bitmap, in SIBXY, representing a subset of SNPNs in SIB1, where each bit corresponds to each SNPN in SIB1 and indicates whether the corresponding SNPN has at least one GIN in the GIN list in SIBxy.
Proposal 2: The field gins-PerSNPN-LIST-r17 has the same number of entries as the length of the new bitmap, and n-th entry in ginsPerSNPN-List-r17 corresponds to n-th SNPN indicated by the new bitmap. 
Proposal 3: If a SNPN in SIB1 has no associated GIN, the corresponding GINs-perSNPN-r17 is omitted.
Proposal 4: The maximum value of GINs to be broadcast is [48 or 24]. 
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