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1. Abstract
This document discusses how to specify stage-3 requirements for stage-2 requirements on enhanced CAG selection for UE access to 5GS via an MBSR, as introduced in TS 23.501 by S2-2211224.
2. Discussion
2.2 Stage-2 analyzes
TS 23.501 states (text agreed as part of S2-2211224) "Time duration restriction and location restriction information may be provided together with the CAG Identifier(s) for the MBSR(s) that the UE can access. The enhanced Allowed CAG list will be provided to UE and AMF for enforcement, to make sure that UE not accessing the MBSR cell outside of the time duration or location restriction area.".
Based on the stage-2 requirement above, the following can be derived:
Observation-1:	Allowed CAG list of an entry of "CAG information list" in the UE, and Allowed CAG list for the current PLMN provided as part of UE's subscription to the AMF, need to be enhanced.
Observation-2:	A CAG ID in the Allowed CAG list can be associated with a time duration restriction, a location restriction or both.
Observation-3:	UE and AMF procedures using the Allowed CAG list need to enforce a CAG-ID in Allowed CAG list only if:
a)	the CAG-ID is not associated with a time duration restriction or UE's current time matches the time duration restriction associated with the CAG-ID; and
b)	the CAG-ID is not associated with a location restriction or UE's current location matches the location restriction associated with the CAG-ID.
Observation-4:	Procedures for providing the CAG information list to the UE need to be enhanced to enable providing the time duration restriction and location restriction associated with a CAG-ID in Allowed CAG list of an entry of "CAG information list".
The functionality can also be used for other purposes than access to 5GS via an MBSR, as conclusions for KI#4 of TR 23.700-08 "Study on enhanced support of Non-Public Networks; Phase 2" v1.5.0 state: "In the case of PNI-NPN with CAG, the allowed CAG list can include time validity information as already agreed in TR 23.700-05 (23.501 CR3813 for VMR)."
Observation-5:	The enhancements are specified for a UE supporting enhanced CAG information.
Proposal-1:	Update UE and AMF procedures with the observations above.
2.2 Additional considerations
The CAG information list is provided to the UE over NAS in the CAG information list IE or the Extended CAG information list IE, which differ only in the size of the "Length of entry contents" field.
Since IEIs available for type 6 IEs have already been exhausted in REGISTRATION ACCEPT message, it is proposed to extend an existing IE to provide the additional information.
Since Extended CAG information list IE enables providing all information provided by CAG information list IE and specifies the length of entry contents as two octet long (which will be needed if the time duration restriction, location restriction or both are provided for many CAG-IDs), it is proposed to extend the Extended CAG information list IE.
Proposal-2:	Provide additional information in Extended CAG information list IE.
The Extended CAG information list IE contents consists of a list of entries, each of which is encoded as follows. Each entry contains initial information (octet q - octet q+5) and rest is completely filled-in with CAG-IDs.
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Figure 9.11.3.86.2: Entry n
In order to provide CAG-IDs with the time duration restriction, location restriction or both, a length of CAG-IDs field needs to be introduced after octet q+5 and before octet q+6 and CAG-IDs with additional information need to be provided after CAG-ID m field. E.g. as follows:
NOTE: CAG-IDs without additional information continues being provided in octets r to (r+4*m-1).
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NOTE:	The field is placed immediately after the last present preceding field.
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If such extended entry is sent to a legacy UE, it would be incorrectly decoded, as legacy UE expects octet q+6 to contain 1st octet of CAG-ID 1. Thus, the AMF can send such extended entry to a UE supporting enhanced CAG information only.
Proposal-3:	AMF provides additional information in Extended CAG information list IE only to a UE supporting enhanced CAG information.
3. Conclusions
Observation-1:	Allowed CAG list of an entry of "CAG information list" in the UE, and Allowed CAG list for the current PLMN provided as part of UE's subscription to the AMF, need to be enhanced.
Observation-2:	A CAG ID in the Allowed CAG list can be associated with a time duration restriction, a location restriction or both.
Observation-3:	UE and AMF procedures using the Allowed CAG list need to enforce a CAG-ID in Allowed CAG list only if:
a)	the CAG-ID is not associated with a time duration restriction or UE's current time matches the time duration restriction associated with the CAG-ID; and
b)	the CAG-ID is not associated with a location restriction or UE's current location matches the location restriction associated with the CAG-ID.
Observation-4:	Procedures for providing the CAG information list to the UE need to be enhanced to enable providing the time duration restriction and location restriction associated with a CAG-ID in Allowed CAG list of an entry of "CAG information list".
Observation-5:	The enhancements are specified for a UE supporting enhanced CAG information.
Proposal-1:	Update UE and AMF procedures with the observations above.
Proposal-2:	Provide additional information in Extended CAG information list IE.
Proposal-3:	AMF provides additional information in Extended CAG information list IE only to a UE supporting enhanced CAG information.
4. Proposal
It is proposed to discuss the above and agree related changes in CRs C1-230076 to C1-230080.

