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Abstract of the contribution: This paper discusses a number of outstanding issues with Allowed CAG list and CAG-only indication and proposes corresponding resolution. These proposals are also related to ongoing discussions in CT1.
1
Introduction
Closed Access Group (CAG) is used to to allow or prevent UE(s) from accessing the associated cell(s) of a PLMN-integrated NPN. In a PLMN, a UE is configured by means of the UCU procedure with an Allowed CAG list and optionally an indication whether the UE is only allowed to access the PLMN’s 5GS via CAG cells (this is referred to as “CAG-only indication” below for convenience). 
It is not clear however what the UE behaviour shall be depending on these list and indication in the following scenarios:
1)
UE behaviour with an Allowed CAG list, without a CAG-only indication
2)
UE behaviour with an empty Allowed CAG list, without a CAG-only indication 

3)
UE behaviour with an empty or no Allowed CAG list and with a CAG-only indication
4)
UE behaviour with no allowed CAG cell found and a CAG-only indication
5)
UE behaviour with a CAG-only indication in PLMN1 but no CAG-only indication in PLMN2
6)
UE Storage of Allowed CAG list and CAG-only indication when de-registered

2
Discussion

2.1
UE Behaviour with an Allowed CAG list but without a CAG-only Indication

A UE with an Allowed CAG list but no CAG-only indication may in principle camp on any suitable cell and will follow rules for manual and automatic CAG selection as specified in TS23.122. 
However, whether CAG selection is invoked is up to UE implementation (possibly based on user input or preconfiguration) – this means that such a UE may be set up to operate either in CAG-only mode, CAG mode or in non-CAG mode by implementation as follows:
-
CAG-only mode: the UE behaviour is identical to the UE behaviour with a CAG-only indication

-
CAG mode: the UE camps on any suitable cell i.e. non-CAG cell or allowed CAG cell

-
non-CAG mode: the UE accesses the 5GS over 3GPP access via non-CAG cells only. The UE still acquires CAG information as necessary for CAG-supporting UEs.
Proposal 1: a UE with an Allowed CAG list but no indication to only access 5GS via CAG cells may camp on any suitable cells and follows rules for manual and automatic CAG selection as specified in TS23.122. Whether CAG selection is invoked is up to UE implementation. 
Proposal 2: three UE modes of operation are proposed to be defined as shown above i.e. CAG-only mode, CAG mode and non-CAG mode.

2.2
UE behaviour with an empty Allowed CAG list and without a CAG-only indication

This case should be considered abnormal.
Proposal 3a: A UE with an empty Allowed CAG list and without a CAG-only indication shall operate in non-CAG mode.
2.3
UE behaviour with an empty or no Allowed CAG list and with a CAG-only indication

This case should be considered abnormal.
Proposal 3b: A UE with an empty or no Allowed CAG list and a CAG-only indication shall operate in non-CAG mode.

2.4
UE behaviour with no allowed CAG cell found and a CAG-only indication

This case assumes the UE does have an Allowed CAG list that is not empty. The UE in manual or automatic CAG selection does not find any allowed CAG cell in the current PLMN in which the Allowed CAG list and CAG-only indication were received. 

A key question is whether not finding any Allowed CAG cell should trigger PLMN selection or whether the UE should instead camp on any acceptable (non-CAG) cell of the current PLMN. This case is in fact analogous to that of a non-CAG UE not finding any suitable to camp on in the selected PLMN i.e. the UE follows PLMN selection rules specified in TS23.122.
Proposal 4: a UE with no allowed CAG cell found and a CAG-only indication behaves as specified in TS23.122 i.e. “No suitable cell found” in the selected PLMN.

However, a potential issue with such an approach is that a UE with a CAG-only indication and a non-empty Allowed CAG list cannot be updated by the network with a new Allowed CAG list unless the UE can find an allowed CAG cell in this PLMN on which to camp. Assuming that for any given CAG in a PLMN the CAG ID is static this issue should not occur in practice.

2.5
UE behaviour with a CAG-only indication in PLMN1 but no CAG-only indication in PLMN2
Given CAG identifiers are PLMN-specific, an Allowed CAG list is also PLMN-specific. However it is not clear whether the CAG-only indication is itself PLMN-specific.

As for the Allowed CAG list, the CAG-only indication is provided by the Registered PLMN to the UE as a mobility restriction. The UE is configured by the serving PLMN accordingly using the UCU procedure.
Given proposal 2 above, the CAG-only indication could be PLMN-agnostic as it would not prevent the UE to be configured by means of UCU in a new PLMN when the UE has no Allowed CAG list in this PLMN. However we cannot identify any added value of assuming the CAG-only indication is PLMN-agnostic i.e. valid in any PLMN as opposed to being PLMN-specific i.e. valid in the registered PLMN only. See also the issue of storage in the next clause.
Proposal 5: the CAG-only indication is valid only in the PLMN that provided it.

2.6
UE Storage of Allowed CAG list and CAG-only indication when de-registered
It is not defined whether or not the UE shall store the latest Allowed CAG list and CAG-only indication received in a PLMN when de-registered from that PLMN – however if not stored across registrations it means the UE will need to be re-configured every time when registering in this PLMN which is unnecessary.

Proposal 6: the UE shall store the Allowed CAG list and CAG-only indication received in a PLMN when DE-REGISTERED from this PLMN.

3
Conclusions

Proposal 1: a UE with an Allowed CAG list but no indication to only access 5GS via CAG cells may camp on any suitable cells and follows rules for manual and automatic CAG selection as specified in TS23.122. Whether CAG selection is invoked is up to UE implementation. 

Proposal 2: three UE modes of operation are proposed to be defined as shown above i.e. CAG-only mode, CAG mode and non-CAG mode.

Proposal 3a: A UE with an empty Allowed CAG list and without a CAG-only indication shall operate in non-CAG mode.
Proposal 3b: A UE with an empty or no Allowed CAG list and a CAG-only indication shall operate in non-CAG mode.

Proposal 4: a UE with no allowed CAG cell found and a CAG-only indication behaves as specified in TS23.122  “No suitable cell found” in the selected PLMN.

Proposal 5: the CAG-only indication is valid only in the PLMN that provided it.

Proposal 6: the UE shall store the Allowed CAG list and CAG-only indication received in a PLMN when DE-REGISTERED from this PLMN.

A CR is provided in [1] to cater for the above proposals. A liaison statement to CT1 is provided in [2].
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