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1	Introduction
[bookmark: _GoBack]This paper describes the specification changes required to allow credential holders access to the SNPN as discussed previously via the RAN2#114-e email exchange of 38.300-CR [1]. Specifically, the following requirements were agreed for a new section (i.e.16.6.x) to include:
-     An indication per SNPN in SIB1 whether access using credentials from a Credentials Holder is supported.
-     A list of supported Group IDs for Network Selection (GINs) per SNPN in SIBXY. The list for a specific SNPN can only be broadcast if the above indication is broadcast for the corresponding SNPN.
-     An indication per SNPN in SIB1 whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN.
 
2	Discussion
2.1	Identifying an SNPN 
TS 38.331 [2] stipulated the total number of network identities that can be broadcast in a cell does not exceed 12 (including NPN-only cells), in the npn-IdentityInfoList description:npn-IdentityInfoList
The npn-IdentityInfoList is used to configure a set of NPN-IdentityInfo elements. Each of those elements contains a list of one or more NPN Identities and additional information associated with those NPNs. The total number of PLMNs (identified by a PLMN identity in plmn -IdentityList), PNI-NPNs (identified by a PLMN identity and a CAG-ID), and SNPNs (identified by a PLMN identity and a NID) together in the PLMN-IdentityInfoList and NPN-IdentityInfoList does not exceed 12, except for the NPN-only cells. In case of NPN-only cells the PLMN-IdentityList contains a single element that does not count to the limit of 12. The NPN index is defined as B+c1+c2+…+c(n-1)+d1+d2+…+d(m-1)+e(i) for the NPN identity included in the n-th entry of NPN-IdentityInfoList and in the m-th entry of NPN-Identitylist within that npn-IdentityInfoList entry, and the i-th entry of its corresponding NPN-Identity, where
- B is the index used for the last PLMN in the PLMN-IdentittyInfoList; in NPN-only cells B is considered 0;
- c(j) is the number of NPN index values used in the j-th NPN-IdentityInfoList entry;
- d(k) is the number of NPN index values used in the k-th npn-IdentityList entry within the n-th NPN-IdentityInfoList entry;
- e(i) is
- i if the n-th entry of NPN-IdentityInfoList entry is for SNPN(s);
- 1 if the n-th entry of NPN-IdentityInfoList entry is for PNI-NPN(s).


According to the above description, a particular SNPN (comprising of a PLMN ID and NID) is identified through its NPN-Index. For further clarification we provide the following example which illustrates how NPN Index is derived when there are two PLMN identities followed by ten SNPN identities (i.e. maxNPN of 12):

	PLMN-IdentityInfo b(j)
	B Index

	b(1)
	1

	b(2)
	2

	NPN-IdentityInfo-r16 c(j)
	NPN-Identity-r16 d(k)
	NID-r16 e(i)
	n-th
	m-th
	NPN Index

	
c(1) = 3 
	d(1) = 2
	1
	1
	1
	B + 1

	
	
	2
	1
	2
	B + 2

	
	d(2) = 1
	1
	1
	1
	B + 3

	c(2) = 1
	d(1) = 1
	1
	2
	1
	B + 4

	


c(3) = 6
	
d(1) = 3
	1
	3
	1
	B + 5

	
	
	2
	3
	2
	B + 6

	
	
	3
	3
	3
	B + 7

	
	
d(2) = 3 
	1
	3
	1
	B + 8

	
	
	2
	3
	2
	B + 9

	
	
	3
	3
	3
	B + 10



Where the NPN index calculation of the following SNPN identities (i.e. B+4 & B+9) is derived as follows: 
	b(j) or B  
	= 2 (i.e. two previous entries)

	B + 4 
	2 + c(1) + 0 + e(1) = 2 + 3  + 0 + 1 = 6 NPN Index

	B + 9 
	2 + c(1) + c(2) + d(1) + e(2) = 2 + 3 + 1 + 3 + 2 = 11 NPN Index



Observation 1:	An SNPN is uniquely identified by its NPN index.

2.1.2	R17 SIB 1 Changes
From the endorsed stage 2 specification [1], we have the following requirements:

· An indication per SNPN in SIB1 whether access using credentials from a Credentials Holder is supported.
· An indication per SNPN in SIB1 whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN.
Given that an SNPN is uniquely identified by its NPN index, a simple way to signal these indicators is to provide a list of NPN indexes for which the indication is true. This is outlined in the example below:
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-CredentialHolderAccessList-17           SNPN-CredentialHolderAccessList-r17       OPTIONAL,
         snpn-RegistrationAttemptAllowedList-r17    SNPN-RegistrationAttemptAllowedList-r17 OPTIONAL
     ]]
}
SNPN-CredentialHolderAccessList-r17       ::= SEQUENCE (SIZE (1 .. maxNPN-r16)) OF  INTEGER (1 .. maxNPN-r16)
SNPN-RegistrationAttemptAllowedList-r17 ::= SEQUENCE (SIZE (1 .. maxNPN-r16)) OF  INTEGER (1 .. maxNPN-r16)
 
The SNPN-CredentialHolderAccessList-r17 and SNPN-RegristrationAttemptAllowedList-r17 in the example above contain a list of NPN Indexes for which the corresponding indicators are valid.

Proposal 1: The new indicators (access using CH credentials and Registration attempts allowed) to be introduced in SIB1 are signaled as a list of NPN indexes for which the indication is valid.

2.1.2	New R17 SIBXY
This section describes the potential ASN.1 content of the new SIBXY that complies with the following requirements from the endorsed stage 2 specification [1]:
· An indication per SNPN in SIB1 whether access using credentials from a Credentials Holder is supported.
· A list of supported Group IDs for Network Selection (GINs) per SNPN in SIBXY. The list for a specific SNPN can only be broadcast if the above indication is broadcast for the corresponding SNPN.

SIBXY-r17 ::=   SEQUENCE {
     GIN-InfoList-r17 ::=            SEQUENCE (SIZE (1..maxNPN-r16)) GIN-Info-r17  OPTIONAL,   -- Need R
     lateNonCriticalExtension    OCTET STRING                      						OPTIONAL,
     …
}

GIN-Info-r17 ::= SEQUENCE {
     npn-Index-r17 ::=                 INTEGER (1 .. maxNPN-r16), 
     snpnGinInfoList_r17 ::=       SEQUENCE (SIZE (1..maxGIN-r17)) OF NID-r16
}

maxGin-r17                              INTEGER ::= 12             -- Maximum number of GIN IDs per SNPN

Note: While waiting for SA2 response, we assume GIN is a list of NIDs and maximum number of GINs per SNPN is 12.

Similar to the new indicators introduced in SIB1, we again use the NPN index (NPN-Index-r17) to uniquely identify the SNPN that a list of GINs correspond to.

Proposal 2: Each GIN list introduced in the new SIB is associated with an SNPN using its NPN index.

3	Conclusion
[bookmark: _Hlk60849190]This document notes the following observation and makes the following proposals:
Observation 1:	 An SNPN is uniquely identified by its NPN index.
Proposal 1: The new indicators (access using CH credentials and Registration attempts allowed) to be introduced in SIB1 are signaled as a list of NPN indexes for which the indication is valid.
Proposal 2: Each GIN list introduced in the new SIB is associated with an SNPN using its NPN index.
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