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1. Background
In 23.122 4.4.3.1 At switch on or recovery from lack of coverage

At switch on, following recovery from lack of coverage, or when the MS stops operating in the SNPN access mode, the MS selects the registered PLMN or equivalent PLMN (if it is available) using all access technologies that the MS is capable of and if necessary (in the case of recovery from lack of coverage, see clause 4.5.2) attempts to perform a Location Registration.
NOTE 1:	The MS in automatic network selection mode can end the PLMN search procedure once the registered PLMN or equivalent PLMN is found on an access technology.
NOTE 2:	An MS in automatic network selection mode can use location information to determine which PLMNs can be available in its present location.
…
If successful registration is achieved, the MS indicates the selected PLMN.
If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows one of the following two procedures depending on its PLMN selection operating mode. At switch on, if the MS provides the optional feature of user preferred PLMN selection operating mode at switch on then this operating mode shall be used. Otherwise, the MS shall use the PLMN selection mode that was used before switching off.

According to 4.4.3.1, when MS is in manual mode, the MS keeps in manual mode, with an exception: 

EXCEPTION: At switch on, if the MS is in manual mode and neither registered PLMN nor PLMN that is equivalent to it is available but EHPLMN is available, then instead of performing the manual network selection mode procedure of clause 4.4.3.1.2 the MS may select and attempt registration on the highest priority EHPLMN. If the EHPLMN list is not available or is empty and the HPLMN is available, then the MS may select and attempt registration on the HPLMN. The MS shall remain in manual mode.

In this document, the above EXCEPTION is named as "Autoly change PLMN in Manual mode"

The scenario below can be used to understand the intention of the EXCEPTION above:

1. The MS originally manually selected a PLMN R. (e.g., Canada1)
2. The MS switch off, the MS move to home country
3. The MS switch on, PLMN R not available, the MS select HPLMN. (e.g., US1)
4. The MS forgets the PLMN R, the MS selects and registers to Home PLMN H, then HPLMN becomes the selected PLMN in manual mode, but the HPLMN is not selected by user but by the MS.
5. The MS successfully registers to HPLMN and stays in manual mode  the HPLMN become the new manually selected PLMN
The step 1 to step 5 above is a special case for "Manual selection mode" because in step 4 it is not the user but the MS non-manually select the HPLMN. Thus we know, for "Manual selection mode", a special case is allowed for the MS to "Semi-autoly" changes from the user selected PLMN to HPLMN without user intervention (i.e., no "select" action is done by the user).

Observation 1: For "Manual selection mode", a special case is allowed for the MS to SEMI-AUTOLY changes from the user selected PLMN to HPLMN without user intervention (i.e., no "select" action is done by the user).

It is fine to "Semi-autoly select" HPLMN but we still need to follow CAG limitations of HPLMN before doing this.

2. Discussion
2.1	Difference between Auto and Manual
Because the criteria specified in 
· 4.4.3.1.1 Automatic Network Selection Mode Procedure and 
· 4.4.3.1.2 Manual Network Selection Mode Procedure 
are different, it is not straightforward for a developer to determine whether the HPLMN can be selected when CAG feature is taken into account: 
4.4.3.1.1 Auto Mode consideration
…if the MS supports CAG and:
1)	is provisioned with a non-empty "CAG information list", the MS shall consider a PLMN indicated by an NG-RAN cell only if:
A)	the cell is a CAG cell and broadcasts a CAG-ID for the PLMN such that there exists an entry with the PLMN ID of the PLMN in the "CAG information list" and the CAG-ID is included in the "Allowed CAG list" of the entry; or
B)	the cell is not a CAG cell and:
-	there is no entry with the PLMN ID of the PLMN in the "CAG information list"; or
-	there exists an entry with the PLMN ID of the PLMN in the "CAG information list" but the "indication that the MS is only allowed to access 5GS via CAG cells" is not included in the entry; or
2)	is provisioned with an empty "CAG information list" or is not provisioned with a "CAG information list", the MS shall consider a PLMN indicated by an NG-RAN cell only if the cell is not a CAG cell.
4.4.3.1.2 Manual Mode consideration
…if the MS supports CAG, for each PLMN/access technology combination of NG-RAN access technology, the MS shall present to the user:
a)	the PLMN/access technology combination and a list of CAG-IDs composed of one or more CAG-IDs such that for each CAG-ID:
1)	there is an available CAG cell which broadcasts the CAG-ID for the PLMN; and
2)	the following is true:
i)	there exists an entry with the PLMN ID of the PLMN in the "CAG information list" and the CAG-ID is included in the "Allowed CAG list" of the entry; or
ii)	the available CAG cell broadcasting the CAG-ID for the PLMN also broadcasts that the PLMN allows a user to manually select the CAG-ID.
	For each of the presented CAG-ID, the MS may indicate to the user whether the CAG-ID is present in the "Allowed CAG list" stored in the UE; and
b)	the PLMN/access technology combination without a list of CAG-IDs, if there is an available NG-RAN cell which is not a CAG cell for the PLMN. If there exists an entry for the presented PLMN in the "CAG information list" and the entry includes an "indication that the MS is only allowed to access 5GS via CAG cells", the MS may indicate to the user that the MS is only allowed to access the PLMN via CAG cells.

Also, the information AS has is different:
· Auto Mode
· The NAS shall provide the AS with a "CAG information list", if available. If the contents of the "CAG information list" have changed, the NAS shall provide an updated "CAG information list" to the AS.
· Manual Mode
· The NAS shall provide the AS with a "CAG information list", if available. If the contents of the "CAG information list" have changed, the NAS shall provide an updated "CAG information list" to the AS.
· Optionally, 
· Upon selection of a PLMN (and CAG-ID if the user selected a desired CAG-ID as well) by the user, the NAS shall provide the AS with the selected PLMN ID (and CAG-ID if the user selected a desired CAG-ID as well or an indication to select a non-CAG cell if the user did not select any CAG-ID)

2.2	Scenarios

2.2.1	<Scenario Example 1>

Environment:
· Available HPLMN cells:
· HPLMN non-CAG cell

UE Configuration:
· “CAG Information List” (or no “CAG Information List” )
· HPLMN entry (or no entry for HPLMN):
· “Allowed CAG list”: CAG 1 (or empty list)

Analysis:
In Manual mode, per 4.4.3.1.2: MS presents to user HPLMN 
In Auto mode, per 4.4.3.1.1: MS considers HPLMN
In Autoly change PLMN in Manual mode, in our view: MS may select on the HPLMN, NAS  AS information: “CAG Information List” is enough, no additional information is needed.

2.2.2	<Scenario Example 2>

Environment:
· Available HPLMN cells:
· HPLMN non-CAG cell

UE Configuration:
· “CAG Information List”
· HPLMN entry
· “Allowed CAG list”: CAG 1 (or empty list)
· "indication that the MS is only allowed to access 5GS via CAG cells"

Analysis:
In Manual mode, per 4.4.3.1.2: MS presents to user HPLMN with an optional warning (…MS may indicate to the user that the MS is only allowed to access the PLMN via CAG cells…)
In Auto mode, per 4.4.3.1.1: MS not considers HPLMN
In Autoly change PLMN in Manual mode, in our view: MS may select on the HPLMN, NAS  AS information: “CAG Information List” + an indication to select a non-CAG cell (because "if the NAS has provided the AS with an indication to select a non-CAG cell, the MS shall ignore the "indication that the MS is only allowed to access 5GS via CAG cells", if any, in the "CAG information list" for the selected PLMN")

2.2.3	<Scenario Example 3>

Environment:
· Available HPLMN cells:
· HPLMN CAG 1 cell

UE Configuration:
· “CAG Information List”
· HPLMN entry:
· “Allowed CAG list”: CAG 1

Analysis:
In Manual mode, per 4.4.3.1.2: MS presents to user HPLMN 
In Auto mode, per 4.4.3.1.1: MS considers HPLMN
In Autoly change PLMN in Manual mode, in our view: MS may select on the HPLMN, NAS  AS information: “CAG Information List” is enough, no additional information is needed.

2.2.4	<Scenario Example 4>

Environment:
· Available HPLMN cells:
· HPLMN CAG 2 cell, broadcast the "PLMN allows a user to manually select the CAG-ID“

UE Configuration:
· “CAG Information List” (or no “CAG Information List” )
· HPLMN entry (or no entry for HPLMN):
· “Allowed CAG list”: CAG 1 (or empty list)

Analysis:
In Manual mode, per 4.4.3.1.2: MS presents to user HPLMN with an optional warning (For each of the presented CAG-ID, the MS may indicate to the user whether the CAG-ID is present in the "Allowed CAG list" stored in the UE)
In Auto mode, per 4.4.3.1.1: MS not considers HPLMN
In Autoly change PLMN in Manual mode, in our view: MS may select on the HPLMN, NAS  AS information: “CAG Information List” + the selected CAG-ID "CAG 2“ (the "CAG Information List" only contains CAG 1 so NAS need to additionally specify that the CAG 2 is selected otherwise the AS will not campon this CAG 2 cell)

2.2.5	<Scenario Example 5>

Environment:
· Available HPLMN cells:
· HPLMN CAG 2 cell,

UE Configuration:
· “CAG Information List” (or no “CAG Information List” )
· HPLMN entry (or no entry for HPLMN):
· “Allowed CAG list”: CAG 1 (or empty list)

Analysis:
In Manual mode, per 4.4.3.1.2: MS not presents to user HPLMN
In Auto mode, per 4.4.3.1.1: MS not considers HPLMN
In Autoly change PLMN in Manual mode, in our view: MS not select on the HPLMN.

2.3	Proposals

For scenarios that HPLMN is not considered by the MS per 4.4.3.1.1 (auto mode) and not presented to user per 4.4.3.1.2 (manual mode), for example the <Example 5> above, the MS not select HPLMN.

For scenarios that HPLMN is presented to user per 4.4.3.1.2 (manual mode), for example the <Example 1>~<Example 4> above, the MS can select HPLMN.

For scenarios that HPLMN is presented to user per 4.4.3.1.2 (manual mode) but not considered by the MS per 4.4.3.1.1 (auto mode), for example the <Example 2> and <Example 4> above, the MS can select HPLMN but need to provide AS additional indicaitons:
· For scenario <Example 2>, the NAS need to additionally provide an indication to select a non-CAG cell to AS.
· For scenario <Example 4>, the NAS need to additionally provide the selected CAG-ID to AS.

The changes is proposed in C1-223773.

Proposal 1: It is proposed that CT1 agree C1-223773.
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