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Abstract of the contribution: Proposes to add RRC release with re-direction for “EPS fallback” functionality in the 5G System in order to allow UEs to remain in the 5G System even when the 5G System does not support voice natively.
Change history#S2-179028
Part carried from S2-178544 as follow:
- “EPS Fallback” as a new indication. I.e, not part of the existing “"IMS voice over PS session supported” indicator.
- When UE receives “IMS voice over PS session supported” indication = YES, it can also receive ““EPS Fallback” as additional indicator. This “EPS Fallback” indicator means UE uses “Service Request” for IMS voice.
Taking ZTE’s S2-178745 into account by adding “redirection” to QOS Flow setup
1
INTRO
If 5GS does not support voice natively, EPS fallback can be used. However, the current mechanism to handle “EPS fallback” for voice to EPS is only based on the ability of the NG-RAN to trigger handover to EPS.

	5.16.3.2
IMS voice over PS Session Supported Indication
…

-
If the network is not able to provide a successful IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If E-UTRA connected to 5GC supports voice, and the NG-RAN is able to trigger handover to E-UTRA connected to 5GC at QoS Flow establishment for voice; or 

-
If the UE supports HO to EPS, the EPS supports voice, and the NG-RAN is able to trigger handover to EPS at QoS Flow establishment for voice.



In our view, using redirection approach may also be advantageous from OPEX perspective for certain deployment. For example, some small cell deployment scenarios are primarily used for data service so supporting voice with RRC redirection can lead to more Opex/Capex cost saving.  

Proposal-1: Add RRC redirection for voice as additional option for “EPS fallback”

If NG-RAN triggers RRC redirection at the time of QoS Flow establishment for voice then this solution means 5GC/NR will have to support pretty much all the features of voice and also redirection trigger is performed quite late. This adds unnecessary Capex cost and delay.

Proposal-2: RRC redirection trigger can be based on Service Request procedure.
Proposal-3: For voice support indication to the UE, it is proposed to use the “"IMS voice over PS session supported” indicator with one of the following indications: “supported”, “not supported”, or “supported with EPS fallback”.

UE receives “supported with EPS fallback” means UE uses Service Request procedure to request voice.
In summary: 

1. PLMN does not support voice at all will set the IMS PS voice supported set to NO.

2. PLMN supports voice but with EPS fallback will set the IMS PS voice supported set to EPS Fallback.
3. PLMN supports voice natively will set the IMS PS voice supported set  to YES.
2
Solution Proposal

This solution took Intel/Samsung paper (S2-174550) as basis.

Precondition:
AMF indicates to UE via NAS that voice is supported with “EPS fallback” indication during initial Registration or Registration Update in 5GC.
Triggering action: (see following is based on the figure from S2-174550, figure 1, main step is 2,3, and 6)
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Modified Figure 1 from S2-174550: EPS fallback for UE operating in Single Registration (SR) mode
1a. While connected to 5GS the UE receives an IMS message (e.g. SIP INVITE) indicating a Mobile Terminated (MT) call.

1b. While connected to 5GS UE has a pending MO call request from the upper layers (i.e. the IMS client).

2. Based on either of the previous two triggers, and if the 5G System has indicated support for “EPS fallback” during Registration, the UE sends a [5G NAS] Service Request message indicating that it requires EPS fallback for MO or MT call.

3-4. The 5GS triggers a handover towards EPS by executing an N2-AP procedure in which it indicates to NG RAN that this is a handover for EPS fallback.

5. NG RAN optionally solicits measurement reports for target E-UTRAN cell.

6. 5GS fallback to EPS is executed. This can be done via handover or RRC redirection procedure. At this point the user plane path for all PDU Sessions switches towards EPS.

7. UE sends a SIP INVITE (MO call) or acknowledges the SIP INVITE received from the network (MT call). Note that SIP signalling can be exchanged in parallel to the handover procedure. However, if lossless handover is not supported the UE may delay this step until handover completion, in order to avoid any loss of SIP messages.

8. Voice call is established in EPS. For the duration of the voice call in EPS the E-UTRAN is configured to not trigger any handback to 5GS. The presence of a voice call is deduced by the presence of a QCI=1 bearer.

9. The voice call is released using SIP signalling and the corresponding EPS bearer for voice media (i.e. with QCI=1) is released.

3
Proposal

######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.16.3.2
IMS voice over PS Session Supported Indication

The serving PLMN AMF shall send an indication toward the UE during the Registration procedure if an IMS voice over PS session is supported or not supported. A UE with "IMS voice over PS" voice capability should take this indication into account when performing voice domain selection, as described in clause 5.16.3.5.
The serving PLMN AMF may only indicate IMS voice over PS session supported in one of the following cases:

-
If the network is able to provide a successful IMS voice over PS session over NR connected to 5GC with a 5G QoS Flow that supports voice as specified in clause 5.7; or
-
If the network is not able to provide a successful IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If E-UTRA connected to 5GC supports voice, and the NG-RAN is able to trigger handover to E-UTRA connected to 5GC at QoS Flow establishment for voice; or 

-
If the UE supports HO to EPS, the EPS supports voice, and the NG-RAN is able to trigger handover or redirection to EPS at QoS Flow establishment for voice;or
-
EPS supports voice, and the 5G system is able to trigger redirection to the UE with target information regarding how to connect to EPS at session establishment for IMS voice. In this case, AMF shall also include “EPS fallback” supported indication to UE (see 5.16.2.x).
The serving PLMN provides this indication based e.g. on local policy, HPLMN and how extended NG-RAN coverage is. The AMF in serving PLMN shall indicate that IMS voice over PS is not supported if serving PLMN does not have an IMS roaming agreement with HPLMN. This indication is per Registration Area.

Editor's note:
If interactions between the AMF and RAN to determine functionality equivalent to Voice Support Match Indicator of EPC are needed, they are FFS.

######################### Next Change ###########################
5.17.2
Interworking with EPC

5.17.2.1
General

[…]
5.17.2.2
Mobility in single-registration mode

[…]

5.17.2.3
Mobility in dual-registration mode

[…]

5.17.2.x
EPS fallback indication
The serving PLMN AMF shall send an indication toward the UE during the Registration procedure if an IMS voice over PS session requires a fallback to EPS. “EPS fallback” support is indicated with the granularity of registration area.
The serving PLMN AMF provides this indication based e.g. on local policy, HPLMN and how extended EUTRA coverage is.
A UE with “IMS voice over PS” capability shall take this indicator into account and send a Service Request when a session is established for voice.


The procedure for EPS fallback is described in TS 23.502 [3] clause 4.11.x.

######################### Next Change ###########################
5.16.3.5
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 for 5GS.
-
UE capability of supporting IMS PS voice.
-
UE capability for operating in dual-registration mode with selective PDU Session transfer as defined in clause 5.17.2.3.3.
To allow for appropriate domain selection for originating voice calls, the UE shall attempt initial registration in 5GC. If the UE fails to use IMS for voice, the UE behaves as described below for "voice centric for 5GS" or "data centric for 5GS":

-
A UE set to "voice centric" for 5GS shall always try to ensure that Voice service is possible. A voice centric 5GC capable and EPC capable UE unable to obtain voice service in 5GS shall not select a cell connected only to 5GC. By disabling capabilities to access 5GS, the UE re-selects to E‑UTRAN connected to EPC first (if available). When the UE selects E-UTRAN connected to EPC, the UE performs Voice Domain Selection procedures as defined in TS 23.221 [23].
-
A UE set to "voice centric” for 5GS does not need to perform any reselection to E-UTRAN connected to EPC if “EPS fallback” is supported in the 5G System or if UE operates in DR mode.

-
A UE set to "data centric" for 5GS does not need to perform any reselection if voice services cannot be obtained.
NOTE 1:
Whether or not “EPS Fallback” is supported in the 5G system does not change the domain selection for originating voice calls.
NOTE 2:
The related radio capabilities in order for the voice centric UE to not reselect to NR or E-UTRA cell connected to 5GC (i.e. avoid ping pong) will be defined by RAN WGs.
######################### End of CHANGE ###########################
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