3GPP TSG CT WG1 Meeting #95





C1-154319
Anaheim, CA (USA), 16-20 November 2015
Source:
Qualcomm Incorporated
Title:
Handling failure of dedicated bearer setup during call setup
Agenda item:
13.10.1
Document for:
Discussion and decision
INTRODUCTION

CT1 has received LS C1-154112 / S2-153717 from SA2 on failure to setup the resources for VoLTE MO call. This discussion paper analyses the scenario described in the LS and proposes next steps.

PROBLEM STATEMENT

When the UE is in poor LTE coverage, it is possible for SIP signalling messages to be exchanged with the network, but the network may find the LTE coverage to be insufficient to set up a QCI=1 dedicated bearer. 

From user experience perspective, it will be better if UE recognizes that this failure is associated with poor radio conditions on LTE and hence UE automatically retries the call.

The UE behavior would be different for MO calls and MT calls. Hence these two are described separately.

MT CALL HANDLING

In case of MT calls, after the UE has received an INVITE and sent the 183 response, if lower layers report a failure in setting up QCI=1 dedicated bearer, the UE sends SIP 580 (precondition failure) response. The UE does not automatically retry call setup in this case. It is up to the network to intercept this failure response, interpret it as a failure associated with the PS network and then try to page the UE on the CS domain (provided that the UE is combined attached).

CONCLUSION 1: UE retry in the CS domain is not applicable to MT calls.
MO CALL HANDLING

In this case, the UE sent out an INVITE with SDP offer and received a 183 with SDP answer. Subsequently, the UE determined that the QCI=1 dedicated bearer could not be established. At this point UE can send a CANCEL and terminate the INVITE transaction.

Alternatively, the network can determine that the dedicated bearer setup failed and notify the P-CSCF via PCRF. Upon reception of this failure indication, P-CSCF can send a failure response to the UE and send CANCEL towards the remote end.

The failure responses include for instance a SIP 380 (Alternative Service) response or a SIP 503 (Service Unavailable) response. 

The SIP 380 response is currently defined only in the context of IMS emergency calls (UE detected or UE-undetected). Moreover, the UE retry behaviour upon receiving a 380 response when setting up an IMS emergency call is already fully specified in TS 24.229 and TS 23.167.
CONCLUSION 2: 380 response is specific to IMS emergency call setup and the corresponding UE retry behaviour is already specified.
Currently the only UE behaviour upon receiving SIP 503 specified in TS 24.229 is that if the message contains a Retry-After header field, the UE shall wait for the time indicated in that field before it may retry the INVITE. 

SIP 503 could be used to trigger retry of the MO call in the CS domain at the UE. However in practice different operators have used different response codes to trigger retry in the CS domain.
CONCLUSION 3: It is not appropriate to provide, a possibly incomplete, list of SIP response codes for which retry in the CS domain is desired.
Moreover irrespective of the method by which the INVITE transaction terminates, after the INVITE transaction terminates, there could be better options than triggering retry in the CS domain depending on e.g. the current radio conditions, which other RATs are available, or user preferences. The UE is in the best position to determine the next steps. The following options are possible:

· If the UE is combined-attached, then the UE can trigger CSFB procedures to attempt the call over 2G/3G

· If the UE is not combined-attached or the CSFB procedure was not successful, the UE can scan for 2G/3G and if found, originate the call on 2G/3G

· If the UE found WLAN, then it can attempt to move the IMS PDN to WLAN and then initiate a call over WLAN
· The UE can check if the LTE coverage has improved and if so, it can retry the call in the PS domain over E-UTRAN again

· The UE can fail the call and notify the user of the failure. It is up to the user to re-originate the call.

CONCLUSION 4: It is not advisable for the network to force the UE to always retry the MO call in the CS domain. 

SUMMARY

It is proposed that the conclusions in this discussion paper be agreed and a reply LS be sent to SA2. A draft version of this outgoing LS is provided in C1-154278. 

