SA WG2 Temporary Document

Page 1

SA WG2 Meeting #121
S2-173126
15-19 May 2017, Hangzhou, P.R. China
(was S2-17xxxx)
Source:
Qualcomm Incorporated
Title:
TS 23.501: Voice Domain selection for 5GS
Document for:
Discussion/Approval
Agenda Item:
6.5.8.2
Work Item / Release:
5GS_ph1/Rel-15
Abstract of the contribution: Proposes some principles for voice domain selection in 5GS.
1
Background for voice domain selection for EPC in TS 23.221
Procedures for voice domain selection are defined in TS 23.221 clause 7.2a and follows in general the following principles: 
UE usage type: A CSFB and/or IMS/CS-voice capable UE is set to behave as "Voice centric" or "Data centric" in E-UTRAN:

-
A UE set to "Voice centric" shall always try to ensure that Voice service is possible. A CSFB and an IMS/CS-voice capable UE set to "Voice centric" unable to obtain voice service in E-UTRAN 

-
A UE set to "Data centric" does not disable the E-UTRAN capability if voice services cannot be obtained. 

Voice Domain Preference: HPLMN provisions the UEs with operator preferences on how to handle voice services: 

-
CS Voice only: the UE will use only the CS domain to originate voice calls and it will not attempt to initiate voice sessions over IMS using a PS bearer. 

-
CS Voice preferred, IMS PS Voice as secondary: if CS voice is available the UE will use the CS domain to originate and terminate voice calls. 

-
IMS PS Voice preferred, CS Voice as secondary: if IMS voice is available the UE will use IMS to originate and terminate voice sessions. The UE may attempt combined EPS/IMSI attach with or without "SMS only", combined TA/LA Update with or without "SMS only" or EPS attach/TAU procedures. 

-
IMS PS Voice only: the UE will use IMS to originate voice sessions and will not attempt CS Voice. 

Based on the UE usage type and Voice Domain preference, the UE attempts combined EPS/IMSI attach or combined TA/LA Update procedures. 

-
If it attempts combined EPS/IMSI attach or combined TA/LA Update procedures fail to register the IMSI in the CS domain or succeed with an "SMS-only" indication or succeed with a "CSFB Not Preferred" indication, the UE attempts to use voice over IMS to originate voice calls. If the UE fails to use IMS for voice e.g. due to "IMS voice over PS session supported indication" indicates voice is not supported, the UE behaves as described for "voice centric" or "data centric" according to its setting.

- 
If the UE attempts EPS attach/TAU procedures and fails to use IMS for voice, e.g. due to "IMS voice over PS session supported indication" indicates voice is not supported (in Attach accept or subsequent TAU accept), then the UE behaves as described for "voice centric" or "data centric" according to its setting.

2. Differences with 5GS

The most obvious difference with 5GS is that there is no support for CSFB in 5GS. There are though 2 different approaches of how voice domain selection is approached in 5GS: 
1) "Combined approach": In this approach the UE is configured with Voice Domain Preference that applies to BOTH EPS and 5GS. Obviously the UE cannot use "CS domain" or while in 5GS but if for example is configured with "IMS Preferred, CS secondary" then the "CS secondary" procedures will be used only if the UE is registered in EPC. Furthermore with this approach if IMS is not available over 5GS then the AMF can inform the UE as per the availability of voice support in EPC. This assumes that the AMF will know about the support for IMS and/or CSFB in adjacent MMEs.
An example of the "combined approach" is shown below: 
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Figure 1: "Combined approach" for voice domain selection (Example: Voice Centric UE configured with "IMS preferred, CS secondary)

The benefit of that approach compared to the "separated approach" that will be investigated later is that the UE can immediately be informed from 5GC that there is no support for voice in any form in EPC (i.e. neither IMS voice support nor CSFB). In this respect the UE will not "waste time" to select first an LTE cell connected to EPC before been told that there is no support for voice in EPC and therefore have to reselect to 2/3G. 

It is though reasonable to expect that by the time 5G System will be deployed all operators that support EPC in the same PLMN will either support CSFB or IMS voice or both. 

Assumption: If a PLMN support both 5GC and EPC it will support in EPC either CSFB or IMS voice or both, in order to accommodate voice centric UEs.
With this assumption we propose that the voice domain selection in EPS and 5GS are separated: 

2) "Separated approach": In this approach the voice domain selection procedures in 5GS and EPS are separated. For 5GS there is only UE usage setting (voice/data centric) and since there is only support for IMS voice there is no voice domain preference configuration (one other way to look at it is that the UE is always configured with "IMS only"). The AMF provides support "IMS Voice over PS supported" and based on that the voice centric UE performs reselection to EPC, whereas the data centric UE can still stay in 5GC. 
When the UE reselected to EPC it will follow the exact procedures defined in TS 23.221, clause 7.2a for E-UTRAN connected to EPC.
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Figure 2: "Separated approach" for voice domain selection (Example: Voice Centric UE connected to 5GC)

Proposal: Based on the rationale explained in the Assumption it is proposed that the "separated approach" is selected for 5GC.

3. Proposed text to TS 23.501

First Change
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Next Change

5.16.3.x
Domain selection for UE originating sessions / calls

For UE originating calls, the 5GC capable UE performs access domain selection. The UE shall be able to take following factors into account for access domain selection decision:

-
The state of the UE in the IMS. The state information shall include: Registered, Unregistered.

-
The "IMS voice over PS session supported indication" as defined in clause 5.16.3.2.

-
Whether the UE is expected to behave in a "Voice centric" or "Data Centric" way

-
UE capability of supporting IMS PS voice.

To allow for appropriate domain selection for originating voice calls, a voice capable UE is set to behave as "Voice centric" or "Data centric" in 5G System:

-
A UE set to "Voice centric" shall always try to ensure that Voice service is possible. A voice centric 5GC capable UE shall disable the NR and E-UTRA connected to 5GC capability, which results in re-selecting to E‑UTRAN connected to EPC first (if available). When the UE selects to E-UTRAN connected to EPC, the UE performs Voice Domain Selection procedures as defined in TS 23.221 [x]. 

-
A UE set to "Data centric" does not disable the NR and E-UTRA connected to 5GC capability if voice services cannot be obtained. 

To allow for appropriate domain selection for originating voice calls, the following applies:


The UE shall attempt initial registration in 5GC. If the UE fails to use IMS for voice, e.g. due to "IMS voice over PS session supported indication" indicates voice is not supported in 5G System, the UE behaves as described for "voice centric" or "data centric" according to its setting.


End of changes
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