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Introduction
The SI on Study on enhancement of VoLTE was agreed in RAN#71 [1] with following bullet:
· Enhancements to prioritize VoLTE/video access and/or VoLTE/video related signaling and reduce call drop probability (e.g. potential call drop during mobility) by signalling enhancement for VoLTE/video (RAN2, RAN3).
Redirection is one of mechanisms for mobility in E-UTRAN. This paper tries to discuss the potential issue to support redirection for VoLTE.
Discussion
One of purposes of redirection is for load balancing among different frequency layers. Redirection is also useful in case that there are no available measurement results in eNB. In this case, it makes sense for eNB performing redirection instead of handover. During redirection procedure, the eNB can only indicate the frequency layer which can be independent on measurement results to the UE and then the UE can select and access a suitable cell on the indicated frequency layer during redirection. These principles of redirection can also be applied to voice service as well.
Issue of redirection for VoLTE
The overall issue is depicted as in the Fig.1.
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Fig.1. Issue description of redirection for VoLTE
1) Upon eNB deciding to perform redirection to another E-UTRAN frequency e.g. due to mobility or load balancing, the eNB shall send UE CONTEXT RELEASE REQUEST message with an appropriate cause value.
2) The MME shall trigger the MME Initiated Dedicated Bearer Deactivation procedure to delete the GBR voice bearer as specified in section 5.3.5 of TS 23.401:
If the cause of S1 release is because of User I inactivity, Inter-RAT Redirection, the MME shall preserve the GBR bearers. If the cause of S1 release is because of CS Fallback triggered, further details about bearer handling are described in TS 23.272 [58]. Otherwise, e.g. Radio Connection With UE Lost, S1 signalling connection lost, eNodeB failure the MME shall trigger the MME Initiated Dedicated Bearer Deactivation procedure (clause 5.4.4.2) for the GBR bearer(s) of the UE after the S1 Release procedure is completed.
Since the GBR voice bearer is deleted in the core network, the P-CSCF shall send SIP BYE 503 to the peer, which means that the voice call is dropped completely. As defined in TS 24.229, Clause 5.2.8.1.1,upon receipt of an indication that QoS or bearer resources are no longer available for a media negotiated in a multimedia session currently being established (e.g. an Rx interface message from PCRF) and if no SIP message removing the media for which resources are no longer available is received within an operator defined time after the reception of the indication, the P-CSCF shall cancel that dialog by responding to the original INVITE request with a 500 (Server Internal Error) response and also sends a Cancel message to notify the remote party the dialog has been cancelled e.g. by a 503 (Service Unavailable).
3) The UE shall select and access a suitable cell in the frequency indicated in the RRC Connection Release message. 
4) Since the GBR bearer has already deleted in core network, after redirection the voice call cannot be recovered. The user can re-dial the phone number again. However, the related bearer needs to be setup from beginning as shown in the Fig.2, which will spend several seconds. Anyway, this will cause very bad user experience. 

 Fig.2. Voice Call Establishment Procedure 
Observation 1: The voice will be deleted in core network during redirection within E-UTRAN procedure which will cause bad user experience.
Solution of redirection for VoLTE
In order to solve the issue, a straight way is to keep the voice bearer in both UE and core network during redirection procedure as shown in Fig. 3.
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Fig.3. A potential solution to support redirection for VoLTE
1) Upon eNB deciding to perform redirection to another E-UTRAN frequency e.g. due to mobility or load balancing, the eNB shall send UE CONTEXT RELEASE REQUEST message with a new specific cause value.
2) Upon receiving UE CONTEXT RELEASE REQUEST message with the new cause value, the MME shall suspend the voice GBR bearer for a while. The time of keeping the voice GBR bearer should be long enough to allow the UE recovery after redirection.
3) On the UE side, if the UE receives the RRC Connection Release with redirection and the voice is ongoing, the UE can keeps the voice call in the application layer. The existing UEs is already support this function which depends on their implementation.
4) After UE re-accesses the network, the voice GBR bearer can be recovered immediately.
Compared with re-establishment of the voice service as shown in the Fig.2, this solution can reduce the delay (i.e. about 3-6 seconds) and improve the user experience sufficiently.
Proposal: Discuss the issue and possible solution to support redirection for VoLTE.
Conclusion
Based on the discussion in this paper, we propose:
Proposal: Discuss the issue and possible solution to support redirection for VoLTE.
A corresponding text proposal is provided in [2].
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