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1 Introduction
As discussed in CT1#124-e and CT1#125-e meetings, there is a deployment demand to enable a UE supporting CAG but without the “CAG information list” to access a CAG-only cell in the automatic network selection mode.

C1-204722 and C1-204723 proposed “CAG access mode” as a solution. During the CT1#125-e meeting and the offline discussions, some alternatives are mentioned, too.

This paper attempts to analyze the improvement of “CAG access mode” solution and make a comparison of the solutions.

2 Discussion
2.1 Deployment demand

Due to the following limitations, there is a deployment demand to enable a UE supporting CAG but without the “CAG information list” to access a CAG-only cell of the HPLMN 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 and privacy.
3. Premiting manual CAG selection are looked as unsafe factor by customers.

After getting the “CAG information list”, the UE performs the automatic network selection according to the current TS 23.122.

2.2 Solutions

Solution #1: “CAG access mode” supported by the CAG enable UE + “CAG-access-indication” supported by the USIM

If a UE supports the “CAG access mode”, it can access a CAG cell of the HPLMN when entering the CAG access mode.

The “CAG-access-indication” in the USIM is used to indicate to the UE whether the subscriber can access a CAG cell. It has 2 values: “allowed” and “not allowed”.

The UE supporting CAG can enter CAG access mode when no "CAG information list" is stored in the UE and CAG-access-indication in the USIM is "allowed".
The UE leaves CAG access mode when configured with a "CAG information list", CAG-access-indication in the USIM is "not allowed", the USIM is removed, the USIM is not available, or the USIM is considered invalid.

Solution #2: “Initial CAG information list” supported by the USIM and the UE

The UE supporting CAG can be configured with an initial CAG information list from the USIM, and access the CAG cell according to the initial CAG information list, before getting its "CAG information list".

Solution #3: a default CAG ID deployed

The UE is pre-configured a "CAG information list" with a default CAG ID for all NPNs, and can access the default CAG cell according to the pre-configured "CAG information list", before getting its "CAG information list".

The evaluation of the above solutions is shown in the following table.

	Solutions
	Impact on writing the USIM
	Impact on the NW
	Impact on the UE

	Solution #1
	· CAG-access-indication is optional. It’s up to the policy of the operators to write it.
· The USIMs can be written in batches beforehand (The USIMs for the potential NPN customers can be written a CAG-access-indication.).
· The CAG-access-indication doesn’t have to be rewritten. The “CAG information list” can de-active the “CAG access mode”.
	No impact.
	· Need to maintain “CAG access mode”.
· “CAG access mode” won’t be switched on without the CAG-access-indication or CAG-access-indication is “not allowed”.
· Can adapt to the changing of NPN design.

	Solution #2
	· The USIMs cannot be written in batches until the NPN design is done, because the “Initial CAG information list” needs to be clear before it’s written. 
	No impact.
	· Need to check the “Initial CAG information list” in the USIM every time the USIM is removed/inserted or without the “CAG information list”.
· The NPN users may be bothered every time the USIM is removed/inserted due to “Initial CAG information list”.
· Cannot adapt to the changing of NPN design without rewriting the USIM.

	Solution #3
	No impact.
	· Require a separate cell for the default CAG ID along with the CAG cell the UE finally access to, which has limitation on network deployment flexibility.
· The default CAG ID needs to be globally unique, so that the UE can understand it in different PLMNs.
	· Need to be pre-configured a “Initial” CAG information list with the default CAG ID.
· Need to access the CAG cell for the default CAG ID first.



We can see from the table:
1. Solution #1 is suitable for the case the operators are expanding markets to potential NPN customers.
2. Solution #2 is suitable for the case the operators have already deployed NPNs with assigned CAG IDs for stable NPN customers
3. Solution #3 is suitable for the case that global NPNs have the same “onboarding CAG” demand and an agreement to share their “onboarding cells”.
4. Solution #1 does not depend on NPN deployment and design. Solution #2 and #3 may work together to meet the demand. They both depend on NPN deployment and design.

3. Conclusion
Based on the discussion in section 2.2, we would propose:
Proposal: Solution #1 to be adopted to meet the deployment demand in 2.1

The proposal is covered in C1-206130 for TS 23.122.

