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1 Introduction
According to TS 23.122 R16 version, a UE supporting CAG but not (pre-)configured with a "CAG information list" cannot access a CAG-only cell of a PLMN to get its CAG information list due to limited service state.

Due to the following limitations, there is a deployment demand to enable a UE supporting CAG but without CAG information list to access a CAG-only cell in automatic network selection mode: 
1. The special industrial terminals cannot be pre-configured with CAG information list when leaving factory. (It’s an operator dependent information.)
2. They cannot be moved to a non CAG-only cell to get CAG information list. ( Due to transportation, such as heavy machinery; or privacy, such as machine-only zones are not permitted to deploy non CAG-only cell.)
3. These terminals arrive in batches irregularly.The dates are business sensitive information.The customers disagree to notify the operator to do the configuration for every purchase.
4. Manual operation (such as manual selection mode) are looked as unsafe factor by customers.

This paper attempts to propose a possible solution, and analyses the effects and impacts of the solution.


2 Discussion
2.1 The description of the solution for the demand

To enable a UE supporting CAG but not (pre-)configured with a "CAG information list" to access a CAG-only cell of a PLMN, it is suggested to introduce “CAG-only access mode” for NPN UE.

It is suggested a CAG enable UE operating in CAG-only access mode follow the rules:
1. Should only access 5GS via CAG cells;
2. If not (pre-)configured with a "CAG information list", the CAG-only access mode is activated, and can consider a PLMN indicated by an NG-RAN CAG-only cell;
3. If (pre-)configured with a "CAG information list", the CAG-only access mode is deactivated, and should select a CAG cell according to the "CAG information list";
4. If "CAG information list" is deleted, the CAG-only access mode is activated.

2.2 The analysis on the effects and impacts of the solution.

In the analysis, the subscribers are divided into 2 types by subscription. ( Shown in Table 1.) 
And the UEs are divided into 3 types by pre-configuration and CAG-only access mode. ( Shown in Table 2.) Type C applies the CAG-only access mode and a new logic.

Table 1:
	
	Type1
(Public network subscribers)
	Type2
(NPN subscribers)

	a "CAG information list" is included in subscription data
	N
	Y



Table 2:
	
	Type A
(For Public network market,) 
	Type B
(For NPN market,
(pre-)configuration and manual selected mode are possible/supported/allowed)
	Type C
(For NPN market, pre-configuration and manual selected mode are impossible/unsupported/not allowed)

	CAG-only access mode
	without
	without
	with

	"CAG information list" 
	Without (pre-)configuration
	can be pre-configured or configured by the network via non-CAG cells
	can be configured by the network via CAG cells






The analysis on the effects and impacts of different types of subscriber with TypeC UE is shown in Table 3. Type2+TypeC is a normal NPN case; while Type1+TypeC is an abnormal case seldom happens.

Table 3:
	
	CAG information list
	Non CAG cell for the PLMN
	CAG cell
(CAG-ID broadcasted is included in the entry for the PLMN)
	CAG cell
(CAG-ID broadcasted is not included in the entry for the PLMN))

	Type2+TypeC
	Before configuration /registration
	not consider
	consider
	consider

	
	
	（reason: CAG-only access mode is activated.）

	
	AMF logic on registration
	——
	Accept
(CAG information list)
	Reject#76
(CAG information list)

	
	After configuration
/registration
	not consider
	consider
	not consider

	
	
	（reasons:
1. CAG-only access mode is deactivated after receiving CAG information list.
2. "Indication that the UE is only allowed to access 5GS via CAG cells" is set for the PLMN in the CAG information list.
3. According to the allowed CAG ID.)  

	Type1+TypeC
（abnormal）
	Before 
registration
	not consider
	consider
	consider

	
	
	（reason: CAG-only access mode is activated.
The same as Type2+TypeC.)

	
	AMF logic on registration
	——
	Reject#76
	Reject#76

	
	
	1. The same as Type1 subscriber manually select a CAG cell.
2. It is suggested AMF configure a non-empty CAG information list with an entry for the current PLMN . This entry contains "allowed CAG list" without any CAG-ID and the indication that the UE is only allowed to access 5GS via CAG cells" not set.) 
(covered in C1-204724)

	
	After
Registration
/configuration 
	consider
	——
	not consider

	
	
	(reasons:
1. CAG-only access mode is deactivated
2. "Indication that the UE is only allowed to access 5GS via CAG cells" is not set for the PLMN in the CAG information list.
3. “allowed CAG list" does not include any CAG-ID.)



We can see from table 3:
1. CAG-only access mode can help the UE without a CAG information list access the PNI-NPN via a CAG cell and get its CAG information list.
2. To reject and hold back Type1 subscriber with Type C UE, it is suggested the AMF configure a CAG information list with an entry for the current PLMN (contains "allowed CAG list" without any CAG-ID and the indication that the UE is only allowed to access 5GS via CAG cells not set.), if a UE accessing from a CAG cell but AMF find no CAG information list in the subscription.

Note: 
In following scenarios, it is suggested AMF send non-empty CAG information list (with an entry for the current PLMN. This entry contains PLMN ID, "allowed CAG list" without any CAG-ID, and indication that the UE is only allowed to access 5GS via CAG cells not set.) to help the UE not consider a CAG cell in automatic network selection mode and delete old CAG information list in the case no CAG information list in subscription. 
1. If a Type2 subscriber changes into Type1 during switching off, its Type B UE still has the old CAG information list and could still access a CAG cell. 
2. If a Type1 subscriber manually select a CAG cell.

3 Conclusion
We propose the following actions:
1. Introduce “CAG-only access mode” for specific NPN UE to enable a UE supporting CAG but not (pre-)configured with a "CAG information list" to access a CAG-only cell of a PLMN. 
2. Specify AMF can configure a CAG information list (with an entry for the current PLMN. This entry contains the current PLMN ID, "allowed CAG list" without any CAG-ID and indication that the UE is only allowed to access 5GS via CAG cells" is not set.) when a UE accessing from a CAG cell but without a CAG information list in the subscription.

The proposals are covered in C1-204724 for TS 24.501 and C1-204723 for TS 23.122.

