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1. Introduction
About the separate entity supporting, some agreements were achieved in the last meeting as below:
	· GIN for access using CH is broadcst only if Indication of accessing using CH is broadcast. 
· RAN2 assumes that NAS does not send selected GINs and two indications related to external credentials to AS.
· There is no impact on cell (re)selection to support SNPN with subscription or credentials by a separate entity.
· RAN2 assume there is no RAN2 UE impact of connected mode mobility for separate credential.
· RAN2 assumes the selected SNPN ID is enough for AMF selection for separate credential.
· GIN is broadcasted by new SIB.


In this paper, we will further discuss Separate Entity issues based on the above progress.
2. Discussion
In this chapter, we first discuss when to trigger the new SIB reading, and then we focus on the detail of the new SIB and the related UE action.
2.1 When to trigger the new SIB reading 
According to the agreement of the last meeting, the GIN would be broadcasted in the new SIB. Furthermore, during the previous meeting, companies have a common understanding that the GIN would only affect the network selection instead of the cell selection. Normally, for the automatic mode network selection, the UE would read the MIB/SIB1, while further manual mode, the UE would also read the SIB10 additionally. Now considering that the GIN would also affect the network selection, the UE shall also read the new SIB that including the GIN for both the automatic and manual mode. However the question is whether the Rel 17 UE operating in the SNPN mode shall always read the new SIB (if the new SIB is scheduled).
In [1], CT1 has clarified the CH related SNPN selection as below:
	The ME is configured with a "list of subscriber data" containing zero or more entries. Each entry of the "list of subscriber data" consists of:
.....
x)	optionally, if the MS supports access to an SNPN using credentials from a credentials holder, the SNPN selection parameters, consisting of:
1)	a user controlled prioritized list of preferred SNPNs, where each entry contains an SNPN identity;
2)	a credentials holder controlled prioritized list of preferred SNPNs, where each entry contains an SNPN identity; and
3)	a credentials holder controlled prioritized list of Group IDs for Network Selection (GINs).



	The MS selects an SNPN, if available and allowable, in the following order:
a)	the SNPN with which the UE was last registered;
b)	the SNPN identified by an SNPN identity of the subscribed SNPN in the selected entry of the "list of subscriber data" in the ME, if any;
c)	if the MS supports access to an SNPN using credentials from a credentials holder, using the SNPN selection parameters in the selected entry of the "list of subscriber data" or associated with the selected PLMN subscription:
1)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which is identified by an SNPN identity contained in the user controlled prioritized list of preferred SNPNs (in priority order);
2)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which is identified by an SNPN identity contained in the credentials holder controlled prioritized list of preferred SNPNs (in priority order);
3)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which broadcast a GIN contained in the credentials holder controlled prioritized list of GINs (in priority order). If more than one such SNPN broadcast the same GIN, the order in which the MS attempts registration on those SNPNs is MS implementation specific; and
4)	each SNPN identified by an SNPN identity which is included neither in the SNPN selection parameters of the entries of the "list of subscriber data" nor in the SNPN selection parameters associated with the PLMN subscription, which does not broadcast a GIN which is included in the credentials holder controlled prioritized list of GINs, and which broadcasts an indication that the SNPN allows registration attempts from MSs that are not explicitly configured to select the SNPN. If more than one such SNPN is available, the order in which the MS attempts registration on those SNPNs is MS implementation specific.


According to the above description we can see that the GIN is only needed for the MS that supports the access to CH and the "list of subscriber data" consists of “SNPN selection parameters” (strictly speaking “CH controlled prioritized list of GINs”).
For example, there are 3 types UE that operating in the SNPN mode as below:
· UE Type 1: no “ SNPN selection parameters” in the subscription
· UE Type 2: including “SNPN selection parameters” but without “CH controlled prioritized list of GINs” in the subscription
· UE Type 3: including “CH controlled prioritized list of GINs” in the subscription
Obviously, only the Type 3 UE need to read the GIN.
Observation 1: The GIN is only needed for the MS that supports the access to CH and the "list of subscriber data" consists of “CH controlled prioritized list of GINs”.
However, the AS layer may only know that the UE is operating in the SNPN mode, without NAS indication, the AS doesn’t know whether the SNPN selection parameters (e.g. CH controlled prioritized list of GINs) were included in the subscription or not, which means that for all of the Rel-17 UE that operates in the SNPN mode, the AS would always need to read the scheduled new SIB. 
Observation 2: Without NAS indication, for all of the Rel-17 UE that operates in the SNPN mode, the AS layer would always try to read the GIN, which is unnecessary for the UE that doesn’t include the “CH controlled prioritized list of GINs” in the subscription.
In the last meeting, about the interaction between the AS and NAS layer, there was an assumption as below:
	RAN2 assumes that NAS does not send selected GINs and two indications related to external credentials to AS.


Based on the above observation, we can confirm this work assumption but meanwhile, the NAS shall indicate NAS whether the GIN is needed or not to avoid the negative affect to the UE that doesn’t need any GIN information.
Proposal 1: RAN2 confirm that NAS does not send selected GINs and two indications related to external credentials to AS. Instead, the NAS shall indicate AS layer whether the AS need to read/report the GIN.
For the AS layer, during the network selection, if the NAS indicate to read/Report the GIN, the AS shall try to read the GIN if the new SIB for the GIN was scheduled, otherwise, the AS layer only need to read the MIB/SIB1 (and SIB10 for the manual mode).
Proposal 2: The AS layer read the new SIB for the GINs when the NAS layer indicated.
2.2 New SIB structure
About the new SIB, some agreements about the GINs broadcasting have been agreed in the previous meeting.
	· [bookmark: OLE_LINK37][bookmark: OLE_LINK38]There is no impact on cell (re)selection to support SNPN with subscription or credentials by a separate entity.
· GIDs are broadcasted per SNPN in network sharing scenarios.
· In the UE, AS reports broadcast Group IDs per SNPN to NAS.
· GIN for access using CH is broadcst only if Indication of accessing using CH is broadcast. 
· GIN is broadcasted by new SIB.


Based on these agreements, the GINs would be broadcast per SNPN in a new SIB. Besides, only for the SNPN that broadcast indication of accessing using CH in SIB1, there would be associated GINs. 
Proposal 3: List the GINs in the new SIB only for the SNPN that indicates support accessing using CH in SIB1.
About the detail Asn.1 Coding for the GINs list, the below example can be taken as baseline, e.g. the first entry of the GINs list corresponding to the first SNPN that is included in the SIB1 and broadcast indication of accessing using CH. 
[bookmark: _Toc52838010][bookmark: _Toc52837002][bookmark: _Toc53006650][bookmark: _Toc46487124][bookmark: _Toc46439526][bookmark: _Toc46444363]–	SIB x
SIB x contains the GINs of the SNPNs that support accessing using CH listed in SIB1.
SIBx information element
SIBx-r17 ::=               SEQUENCE {
    gins-List-r17               GINS-List-r17                                   OPTIONAL,   -- Need R
    lateNonCriticalExtension    OCTET STRING                                    OPTIONAL,
    ...
}
GINS-List-r17 ::=           SEQUENCE (SIZE (1..maxNPN-r17)) OF GINS-r17
GINS-r17 ::=     SEQUENCE {
GINList          SEQUENCE (SIZE (1..maxValue)) OF snpn-r16 OPTIONAL -- Need R
}

	SIBx field descriptions

	GINS-List-r17
The same amount of GINS elements as the number of SNPNs that the indication of accessing using CH is broadcast in SIB 1 . The n-th entry of GINS-List contains the GINs of the n-th SNPN that support accessing using CH in SIB1. The GINList in the corresponding entry in GINS-List is absent if there is no GIN associated with the given SNPN.


Based on the contributions in the last meeting, another method is to list all of the supported GINs of this cell than indicate which SNPNs are associated for each GIN. The intention of this method is to avoid some GINs repetition, e.g. a GIN may be associated to the different SNPNs. However it’s hard to say which scheme is more signalling saving, each scheme has its advantage and disadvantages. Thus to reduce the complexity, the above Asn.1 coding can be taken as an immediate way.
Proposal 4: Take the below Asn.1 coding as baseline.
SIBx information element
SIBx-r17 ::=               SEQUENCE {
    gins-List-r17               GINS-List-r17                                   OPTIONAL,   -- Need R
    lateNonCriticalExtension    OCTET STRING                                    OPTIONAL,
    ...
}
GINS-List-r17 ::=           SEQUENCE (SIZE (1..maxNPN-r17)) OF GINS-r17
GINS-r17 ::=     SEQUENCE {
GINList          SEQUENCE (SIZE (1..maxValue)) OF snpn-r16 OPTIONAL -- Need R
}

2.3 SIB1 structure with 2 indicators for the CH
In this chapter, we further discuss the Asn.1 detail of the SIB1, the first issue is how to include these newly added information in the system Information, obviously, it can be added either in the legacy field (e.g. d NPN-IdentityInfoList) or a new field as below
· [bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK30]Option 1: Including separate Entity supporting information within a new field.
	CellAccessRelatedInfo::=       SEQUENCE {
...
  npn-IdentityInfoList          NPN-IdentityInfoList-r16        OPTIONAL,   
enpn-IdentityInfoList        NPN-IdentityInfoList-r17        OPTIONAL   }

NPN-IdentityInfoList-r17  ::=   SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r17
NPN-IdentityInfo-r17   ::=         SEQUENCE {
npnIndex                      INTEGER (1..maxNPN-r16), --FFS
supportSeperateEntity      ENUMERATED {true}        OPTIONAL,      -- Need R 
seprateEntitySecondInd     ENUMERATED {true}        OPTIONAL       -- Need R
}



· Option 2: Including separate Entity supporting information within a Legacy field.
	CellAccessRelatedInfo::=       SEQUENCE {
...
 npn-IdentityInfoList          NPN-IdentityInfoList-r16    }

NPN-IdentityInfoList-r16 ::=     SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r16
[bookmark: OLE_LINK35]NPN-IdentityInfo-r16 ::=         SEQUENCE {
    npn-IdentityList-r16               SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,
    trackingAreaCode-r16               TrackingAreaCode,
    ranac-r16                            RAN-AreaCode              OPTIONAL,       -- Need R
    cellIdentity-r16                   CellIdentity,
    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},
    iab-Support-r16                     ENUMERATED {true}       OPTIONAL,       -- Need S
...,
[[supportSeperateEntity      ENUMERATED {true}        OPTIONAL,   -- Need R      ]]
[[seprateEntitySecondInd     ENUMERATED {true}        OPTIONAL,   -- Need R      ]]}


For the new field scheme, the related SNPN can be indicated by an Index or indicated implicitly according to its sequence in the legacy field. However, for the legacy field scheme, it means only the SNPNs share the same separate entity supporting information can be put into the same NPN-IdentityInfo-r16 element. If the SNPNs share the same legacy cell access related info (e.g. TAC/RANC/CellID) but have different separate entity supporting information, they can’t be put into the same NPN-IdentityInfo-r16 element, which will also increase the signalling overhead. Thus it’s better to adopt a new filed to indicate the separate entity supporting information, Ran2 can further discuss whether an SNPN index is needed to indicate a related SNPN.
[bookmark: _GoBack]Proposal 5: Add a new filed to indicate the separate entity supporting information in SIB1, Ran2 can further discuss whether an SNPN index is needed in the new field to indicate a related SNPN.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: The GIN is only needed for the MS that supports the access to CH and the "list of subscriber data" consists of “CH controlled prioritized list of GINs”.
Observation 2: Without NAS indication, for all of the Rel-17 UE that operates in the SNPN mode, the AS layer would always try to read the GIN, which is unnecessary for the UE that doesn’t include the “CH controlled prioritized list of GINs” in the subscription.
Proposal 1: RAN2 confirm that NAS does not send selected GINs and two indications related to external credentials to AS. Instead, the NAS shall indicate AS layer whether the AS need to read/report the GIN.
Proposal 2: The AS layer read the new SIB for the GINs when the NAS layer indicated.
Proposal 3: List the GINs in the new SIB only for the SNPN that indicates support accessing using CH in SIB1.
Proposal 4: Take the below Asn.1 coding as baseline.
SIBx information element
SIBx-r17 ::=               SEQUENCE {
    gins-List-r17               GINS-List-r17                                   OPTIONAL,   -- Need R
    lateNonCriticalExtension    OCTET STRING                                    OPTIONAL,
    ...
}
GINS-List-r17 ::=           SEQUENCE (SIZE (1..maxNPN-r17)) OF GINS-r17
GINS-r17 ::=     SEQUENCE {
GINList          SEQUENCE (SIZE (1..maxValue)) OF snpn-r16 OPTIONAL -- Need R
}
Proposal 5: Add a new filed to indicate the separate entity supporting information in SIB1, Ran2 can further discuss whether an SNPN index is needed in the new field to indicate a related SNPN.
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