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1	Introduction
Ericsson provided a paper (R2-2002594) to RAN2 #109bis including some issues related to prioritization of a manually selected CAG for initial cell selection. A related topic has been discussed in LS (R2-2002417) to SA1, SA2 and CT1, then concerning prioritization after registration and cell reselection. This has also been replied to by CT1 in R2-2004177. However, already in the outgoing LS from RAN2, it was stated:
RAN2 understanding is that after manual CAG ID selection by UE NAS the UE AS shall select a cell that supports the manually selected CAG ID in order to perform the registration procedure triggered by UE NAS. RAN2 is seeking further guidance on the manual CAG ID selection issue. RAN2 has the following questions:
This contribution addresses the consequences of at all prioritizing a manually selected CAG ID, also in initial selection or for registration procedure. It is largely based on R2-2002594.
[bookmark: _Ref178064866]2	Discussion
The term “manual selection” usually refers to a user making a deliberate choice of which network it should associate to, by means of, from a list, selecting a specific network, a specific PLMN that is. 
With introduction of NPN, it is also possible to manually select either an SNPN or, as it is described in TS 23.122, a manual selection of a PLMN may include a CAG selection.  
From 23.122: 
“Upon selection of a PLMN (and CAG-ID if the user selected his desired CAG-ID as well) by the user, the MS initiates registration on this PLMN (and on a cell which broadcasts the CAG-ID if the user selected his desired CAG-ID as well) using the access technology chosen by the user for that PLMN or using the highest priority available access technology for that PLMN, if the associated access technologies have a priority order (this may take place at any time during the presentation of PLMNs).”

As indicated, the MS should initiate registration on a cell which broadcast the CAG-ID if the user selected his desired CAG-ID as well. TS 38.304 includes:
"To support manual CAG selection, perform the following:
Search for cells broadcasting a CAG-ID.

Read the HRNN (if broadcast) for each CAG-ID if a cell broadcasting a CAG-ID is found.

Report CAG-ID(s) of found cell(s) broadcasting a CAG ID together with the associated HRNN and PLMN to NAS.

On selection of a CAG by NAS, select any acceptable or suitable cell belonging to the selected CAG and give an indication to NAS that access is possible (for the registration procedure)"

Both above-quoted specifications seem to point towards the understanding of RAN2 in the LS quoted above, i.e., that a manually selected CAG ID is selected by UE AS in initial selection for purposes of a registration procedure. This seems to suggest that if there are more allowed CAG ID’s in a UE’s allowed CAG list, that they should not be considered by the UE. 

[bookmark: _Toc40952916]As it is stated now in 23.122 and in 38.304, for initial cell selection, UE shall select a cell that broadcast a manually selected CAG ID. This seems to suggest that other allowed CAG IDs should not be considered for initial selection (and registration procedure)

It is not clear why it is important to necessarily select a cell that broadcast a manually selected CAG for a registration procedure, since the registration procedure does not take into consideration any CAG ID information at all.
Putting this “prioritization” of a manually selected CAG ID further into perspective, we also note that a selected CAG ID is never signalled to the network, neither over RRC nor NAS. Only the UE is aware of what CAG ID it “selected”.
[bookmark: _Toc40952917]A selected CAG-ID (manually or automatic) is never signalled to the network, neither over RRC nor NAS. 

In 3GPP TS 23.501, the following can be found in description of PNI NPN:

[bookmark: _Toc36188027][bookmark: _Toc27846896][bookmark: _Toc20150097]5.30.3.4	Network and cell (re-)selection, and access control
…
-	If at least one of the CAG Identifier(s) received from the NG-RAN is part of the UE's Allowed CAG list, then the AMF accepts the NAS request;
-	If none of the CAG Identifier(s) received from the NG-RAN are part of the UE's Allowed CAG list, then the AMF rejects the NAS request with an appropriate cause code, then the UE removes the CAG Identifier(s) of the CAG cell related to the selected PLMN, if any exist, from its Allowed CAG list, as defined in TS 24.501 [47]. The AMF shall then release the NAS signalling connection for the UE by triggering the AN release procedure; and
-	If the UE is accessing the network via a non-CAG cell and the UE's subscription contains an indication that the UE is only allowed to access CAG cells, then the AMF rejects the NAS request with an appropriate cause code, whereas the UE updates its local configuration, as defined in TS 24.501 [47]. The AMF shall then release the NAS signalling connection for the UE by triggering the AN release procedure.

Our understanding of the text in 23.501 related to actions in the AMF is that the CAG ID is only used to restrict access to a PLMN, or in other words, the access is closed to users of a certain group which "Closed Access Group" (CAG) also implies. If the allowed list in the UE include at least one of the CAGs that are broadcast in the cell, it is enough to access. It doesn’t matter which of the CAGs (in case there are several) that is “selected” if the CAG is present in both allowed CAG list and in the broadcast of CAGs in the cell a UE wants to access. So in a sense the UE never selects a particular CAG among the CAGs it may have, the UE rather just checks it has a membership to any of the CAGs which (the PLMN of) the cell requires.
[bookmark: _Toc40952918]There is no apparent difference between allowed CAGs from a selection perspective and how they are treated in the AMF. AMF is not even aware of any selected CAG ID. What is important is that at least one CAG ID is present in both Allowed CAG list and in the CAG ID broadcast; then a UE can access the PLMN through an NPN-only cell.


There can be various consequences of prioritizing a specific CAG ID (e.g., manually selected) over another allowed CAG ID. For example, a registration in a cell could have been be successful, even though a manually selected CAG ID is not allowed (in situations when the same cell also broadcast a second CAG ID that actually is allowed. 
Another consequence is illustrated below: 
Cell 1: CAG1, CAG3, CAG4, CAG5
UE
Cell 2: CAG2, CAG8, CAG9
Allowed CAG’s: CAG1, CAG2, CAG4


In the figure above, UE can access the PLMN either through NPN-only cells 1 or 2. In the example, the best cell is cell 1. With an automatic selection of PLMN, cell 1 would be selected, since there is really no difference in what cell the UE is accessing through, it can access both (Allowed CAG IDs are broadcast from both Cell 1 and Cell 2). If, however, a certain CAG ID is prioritized over another CAG ID, the result may be that UE unnecessarily select a cell that is not the best cell and thus, create unnecessary interference in other cells. In this example, manually selecting (and prioritizing) CAG2 for example, may create unnecessary interference to Cell 1, since access to the PLMN would be through Cell 2. 
The potentially added interference seems to be the only difference in prioritizing CAG2 in the example above. The evaluation in AMF will be the same, and the selected CAG ID is not signalled to the network, so nothing else can be different either. After successful registration, however, it seems UE should no longer prioritize manually selected CAG-ID and eventually the UE would anyway end up getting handed over to Cell 1. The response from CT1 states: 

Question 1.2; TO: SA2; CC: CT1
Shall a UE prioritize for cell reselection the cells supporting the manually selected CAG ID over other suitable cells that do not support the manually selected CAG ID after a successful registration?
· Answer 1.2: No.

It is not clear why the initial registration should be done via a specific cell towards the same PLMN, if better cells are allowed.
[bookmark: _Toc40952919]It is not clear what advantage is in performing registration in a cell that broadcast a manually selected CAG ID.

It would be beneficial to understand what the intention with a prioritized initial selection of a cell broadcasting a manually selected CAG ID is.
In our understanding, the only situation in which a manual CAG selection should make a difference may be to add additional cells as candidate for initial selection, for example when there is a mismatch between the allowed CAG list in the UE and the allowed CAG list in the network. Manually adding a CAG ID to cell selection evaluation could mean that additional cells become candidates for cell selection. However, even in this situation, it would make no sense to prioritize the manually selected CAG ID over any other allowed CAG ID. Another example is illustrated below. 
Cell 1: CAG1, CAG3, CAG4, CAG5
UE
Cell 2: CAG8, CAG9
Allowed CAG’s: CAG1, CAG2, CAG4

P1

P2
 

If the UE does not have CAG8 or CAG9 in its allowed list yet (but it is allowed, list is simply not updated yet) and CAG8 is manually selected, it would be evaluated, along with all other allowed CAG IDs and best cell should be selected. If UE is in position P1 it would be best to select cell 1, even if CAG8 was manually selected, whereas if UE is in position P2, and CAG ID 8 is in fact allowed, UE would access the PLMN through cell 2.
Thus, manual CAG selection can be considered a way to add cells for consideration in initial cell selection (manual CAG-ID addition).
[bookmark: _Toc40952920]Manual CAG selection can be considered a way to evaluate cells broadcasting CAG IDs not in the allowed list and in this, have additional cells being considered for initial cell selection. This is not the same as prioritizing a manually selected CAG ID.

To summarize, if the UE AS prioritize a specific CAG ID over other allowed CAG ID’s to access the same PLMN, it seems a consequence can be that sometimes the best cell among all allowed cells is not selected. Since there is no selected CAG being signaled to the network, it is difficult to see any other difference in prioritizing a manually selected CAG ID.
It is proposed that RAN2 discuss and agree an LS to SA2 and CT1 to get an understanding of the above and if there actually is another reason to prioritize a manually selected CAG ID in initial selection evaluation. 
1. [bookmark: _Toc37341141][bookmark: _Toc40952921]Send an LS to SA2 and CT1 to get an understanding of the reason for prioritizing a manually selected CAG ID in initial cell selection [see Annex below].

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	As it is stated now in 23.122 and in 38.304, for initial cell selection, UE shall select a cell that broadcast a manually selected CAG ID. This seems to suggest that other allowed CAG IDs should not be considered for initial selection (and registration procedure)
Observation 2	A selected CAG-ID (manually or automatic) is never signalled to the network, neither over RRC nor NAS.
Observation 3	There is no apparent difference between allowed CAGs from a selection perspective and how they are treated in the AMF. AMF is not even aware of any selected CAG ID. What is important is that at least one CAG ID is present in both Allowed CAG list and in the CAG ID broadcast; then a UE can access the PLMN through an NPN-only cell.
Observation 4	It is not clear what advantage is in performing registration in a cell that broadcast a manually selected CAG ID.
Observation 5	Manual CAG selection can be considered a way to evaluate cells broadcasting CAG IDs not in the allowed list and in this, have additional cells being considered for initial cell selection. This is not the same as prioritizing a manually selected CAG ID.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Send an LS to SA2 and CT1 to get an understanding of the reason for prioritizing a manually selected CAG ID in initial cell selection [see Annex below].



[bookmark: _In-sequence_SDU_delivery]4	Annex: LS proposal

3GPP TSG-RAN WG2 Meeting #110e	R2-20nnnnn
Electronic Meeting, 1st – 12th June, 2020

Title:	LS on clarification of need for prioritization of manually selected CAG ID
Response to:	-
Release:	Release 16
Work Item:	NG_RAN_PRN-Core

Source:	TSG RAN WG2
To:	CT1, SA2
Cc:	RAN3

Contact Person:	
Name: Mattias Bergström A
E-mail-address: mattias.a.bergstrom@ericsson.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	None


1. Overall Description:
RAN2 would like to thank CT1 for reply (C1-202846) on clarification of manual CAG selection, including model between UE AS and UE NAS and how to treat a manually selected CAG ID in reselection evaluation. 
RAN2 understand from CT1 answer that there is no priority of a manually selected CAG ID for reselection evaluation.
It seems though that for initial selection, the manually selected CAG ID and cells broadcasting that CAG ID shall be selected. It is however not obvious why such prioritization is made. We note the following:
· A selected CAG ID is not signaled to the network, it seems to be only known to the UE.
· AMF evaluation of access to NPN-only cells is based on that at least one CAG ID is present in both allowed CAG list and in what a cell broadcast. A selected CAG is not known.

This seem to suggest no differentiation in the network, irrespective of what CAG ID UE consider as selected.
Selecting a cell broadcasting a specific CAG ID may result in that a best cell broadcasting an(other) allowed CAG ID is not selected, but rather that a non-best cell broadcasting the manually selected CAG ID is selected instead. Since this may impact the PLMN operator network performance, it is good to understand why this prioritization of manually selected CAG ID is important for initial selection.
2. Actions:
To SA2, CT1 group.
ACTION: 	RAN2 respectfully ask SA2 and CT1 to provide, in their understanding, the reason for why:

a) a specific CAG ID that is manually selected should steer the initial cell selection to, in some situations, result in that a poor quality cell broadcasting a manually selected CAG ID is favored over a good quality cell that is broadcasting another CAG ID that is also present in the UE Allowed CAG list?
b) since the UE does not signal any selected CAG ID to the network, there needs to be a “selected CAG ID” at all, or if it is enough to manually add a CAG ID (in addition to allowed CAG list) for initial cell selection evaluation?

3. Date of Next TSG-RAN WG2 Meetings:
3GPP RAN2#111		24 – 28 Aug 2020			Toulouse
3GPP RAN2#111bis		12 – 16 Oct 2020			India
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