
SA WG2 Meeting #142E (e-meeting)
S2-2008950
Elbonia, 16-20 November 2020
(was S2-200xxxx)
Source:
Qualcomm Incorporated

Title:
Key Issue #3: IMS Voice domain selection conclusions
Document for:
Discussion/Approval

Agenda Item:
8.2
Work Item / Release:
FS_eNPN/Rel.17
Abstract of the contribution: Discusses the issue of voice domain selection for UE SNPN access mode and proposes conclusion.
1. Background
In SA2#141E the issue of IMS voice domain selection for SNPN was discussed and one new solution was documented (solution #56). One aspect of the solution is whether the UE needs to memorise no support for voice over IMS per TA-list or for the entire SNPN. The current text says: -
the UE memorizes the SNPNs where voice service was not possible.
This text is roughly inline with existing TS 24.501 and TS 23.122 for PLMN access which states: 

In TS 24.501 subclause 4.3.2:

When IMS voice is not available over 3GPP access, if the UE's usage setting is "voice centric", the UE operates in single-registration mode, and the UE:
a)  does not have a persistent PDU session, and:

1)  if the UE is only registered over 3GPP access, or if the UE is registered over both 3GPP access and non-3GPP access and IMS voice is not available over non-3GPP access, the UE shall disable the N1 mode capability for 3GPP access and proceed as specified in subclause 4.9.2 with modifications described below;. or

2)  if the UE is registered over both 3GPP access and non-3GPP access and IMS voice is available over non-3GPP access, the UE may disable the N1 mode capability for 3GPP access and proceed as specified in subclause 4.9.2 with modifications described below; or

(…)

The following modifications are applied to the procedure in subclause 4.9.2 for disabling the N1 mode capability for 3GPP access, if the UE's usage setting is "voice centric" and the UE operates in single-registration mode:
a)  in item a) of subclause 4.9.2, the UE shall attempt to select an E-UTRA cell connected to EPC. If such a cell is found, the UE shall then perform voice domain selection procedures as defined in 3GPP TS 24.301 [15]; and

b)  in item b) of subclause 4.9.2, if an E-UTRA cell connected to EPC cannot be found, the UE shall attempt to select another supported radio access technology which supports voice services.
And TS 24.501 subclause 4.9.2:

When the UE is disabling the N1 mode capability for 3GPP access for a PLMN not due to redirection to EPC, it should proceed as follows:
a)  select an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs, if the UE supports S1 mode and the UE has not disabled its E-UTRA capability as specified in 3GPP TS 24.301 [15]; 
b)  if an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, the UE does not support S1 mode or the UE has disabled its E-UTRA capability as specified in 3GPP TS 24.301 [15], the UE may select another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs that the UE supports;

c)  if another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, or the UE does not have a registered PLMN, then enter the state 5GMM-DEREGISTERED.PLMN-SEARCH and perform PLMN selection as specified in 3GPP TS 23.122 [5]. If disabling of the N1 mode capability for 3GPP access was not due to a UE-initiated de-registration procedure for 5GS services over 3GPP access not due to switch-off, the UE may re-enable the N1 capability for this PLMN selection. As an implementation option, if the UE does not have a registered PLMN, instead of performing PLMN selection, the UE may select another RAT of the selected PLMN if the UE has chosen a PLMN and the RAT is supported by the UE; or

d)  if no other allowed PLMN and RAT combinations are available, then the UE may re-enable the N1 mode capability for 3GPP access and indicate to lower layers to remain camped in NG-RAN of the registered PLMN, and may periodically scan for another PLMN and RAT combination which can provide EPS services or non-EPS services (if the UE supports EPS services or non-EPS services). How this periodic scanning is done, is UE implementation dependent.

And in TS 23.122 subclause 3.1:
The MS should maintain a list of PLMNs where the N1 mode capability was disabled due to IMS voice not available and the MS’s usage setting was "voice centric" as PLMNs where voice service was not possible in N1 mode. When the MS disables its N1 mode capability due to IMS voice not available and the MS’s usage setting was "voice centric":

-    the MS should add the identity of the PLMN to the list of PLMNs where voice service was not possible in N1 mode and should start timer TF if timer TF is not already running. The number of PLMNs that the MS can store where voice services is not possible is implementation specific, but it shall be at least one. The value of timer TF is MS implementation specific, but shall not exceed the maximum possible value of background scanning timer T as specified in subclause 4.4.3.3.1; 

-    in automatic PLMN selection the MS shall not consider PLMNs where voice service was not possible in N1 mode as PLMN selection candidates for NG-RAN access technology, unless no other PLMN is available. This does not prevent selection of such a PLMN if it is available in another RAT; and

-    the MS shall delete stored information on PLMNs where voice service was not possible in N1 mode when the MS is switched off, the USIM is removed, timer TF expires or the MS's usage setting changes so that N1 mode capability disabling is no longer necessary.

As can be seen from the above, the UE memorises a list of PLMNs that shall not be considered as PLMN selection candidates when they do not support IMS voice and when voice was not possible in N1 mode and no other RAT that supports voice was available. The difference though with SNPN access mode compared to how voice domain selection operates for PLMN access is that in SNPNs, since there is no support for other RATs (LTE, GSM, UMTS), if we copy the same logic as described in TS 24.501 clause 4.3.2 every time the UE sees that there is no support for voice over IMS in the registered TA-list the UE will have to trigger SNPN selection to another SNPN since there is no support for other RATs in SNPN access mode. 
Alternatively if the UE has to memorise support for IMS voice per TAC/SNPN combinations instead of per SNPN, UE implementation becomes complex. 

Taking all these aspects into account it is proposed to keep similar text as in TS 23.122 and TS 24.501 for SNPN access mode but put a recommendation in a NOTE that for SNPNs that deploy IMS voice it is recommended that they deploy (or not deploy) in the whole SNPN homogeneously in order to avoid the SNPN not considered as SNPN selection candidate. 
2. Conclusion
It is proposed to modify Solution #56 along the lines of the above and propose solution #56 as conclusion for this problem in Key issue #3 conclusions.
>>>Start Changes<<<<

6.56
Solution #56: SNPN selection impact consideration on top of solution #21

6.56.1
Introduction

The solution addresses Key Issue #3 (Support of IMS voice and emergency services for SNPN) and builds on top of Solution #21.

6.56.2
Functional Description

The solution is based on Solution #21 with the following considerations:

-
The UE's usage setting is required and can be set to "voice centric" or "data centric" in the SNPN;

-
The SNPN selection or the PLMN selection based on the presence or absence of the "IMS voice over PS Session Supported Indication" provided by the AMF of the SNPN to the "voice centric" UE;

6.56.3
Procedures

The procedures are as following:

-
If the "voice centric" UE has received the "IMS voice over PS Session Supported Indication" set to FALSE or has not received the "IMS voice over PS Session Supported Indication", the UE considers that the SNPN does not support the IMS voice.

-
similar to what is specified in TS 23.122 [5] clause 3.1 for PLMN access, also for SNPN access the "voice centric" UE should maintain a list of SNPNs where IMS voice was not available as SNPNs where voice service was not possible in SNPN access mode. 
NOTE:
Since in SNPN access mode there is only support for NR and the "voice centric" UE cannot reselect to another RAT in the same registered SNPN if the first TA-list that the UE tries to register from cannot support IMS voice, it is recommended that support for IMS voice is provided homogeneously in the whole SNPN if at all.
-
the UE may perform SNPN selection or PLMN selection (if it has PLMN subscription) as it will be defined in procedures of Key issue #1. The UE does not consider SNPNs where voice service was not possible as SNPN selection candidates and based on conditions that are expected to be similar to what is currently defined in TS 23.122 [5] clause 3.1 for PLMN access and will be defined in normative work by CT1.
6.56.4
Impacts on services, entities and interfaces

UE:

-
similar to what is specified in TS 23.122 [5] clause 3.1 for PLMN access, also for SNPN access the "voice centric" UE should maintain a list of SNPNs where IMS voice was not available as SNPNs where voice service was not possible in SNPN access mode ;
-
the UE has the subscription for the other PLMN or SNPN, then the UE can register to the PLMN network or the SNPN.
>>>Next Change<<<<

8.3
Key Issue #3: Support of IMS voice and emergency services for SNPN

The following principle is proposed to be part of interim conclusion for further study and normative work:
-
The use of IMC shall be possible when USIM or ISIM is not available in UEs accessing IMS via an SNPN according to Solution #21.
-
The reuse of USIM credentials for IMS AKA shall be possible when USIM is available in UEs accessing IMS via an SNPN.
-
Solution #23 is recommended for normative work to support voice and emergency services with SNPN.
-
Solution #56 is recommended for normative work to support SNPN selection for "voice centric" UEs as the result of voice domain selection. 
>>>End of Changes<<<<
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