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1 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).

In this paper, we try to identify the potential issues which need to be enhanced for VoLTE.
2 Discussion
As mentioned in [1], in congestion conditions, the voice/video access may not be guaranteed as high priority which will impact user experience. For example although voice bearer QCI=1 can be differentiated from other bearers, the voice access procedure and the SIP signaling before and during the session cannot be treated with higher priority if the eNB cannot identify the access is for VoLTE, and this might impact the session quality, such as increased call setup delay or call drop. 
2.1 VoLTE/Video access  
In [2], establishment cause value for VoLTE was discussed, and RAN2 agreed to introduce one new cause value for VoLTE MO because RAN2 agreed that for some cases, it is needed for the network to know the cause value in order to do special handling, e.g. prioritize the VoLTE access, and may drop other services, etc. There were also some discussions on Video, but since there is no additional bit left in MSG3, and companies want to solve VoLTE issue first, finally RAN2 did not work on Video. Considering Video call is one important service to operator, we should solve the problem as soon as possible.
For Video, we should consider:

·  Cause value for MO, MT or both?

·  Cause value in MSG5 or new MSG3?
Proposal 1: High priority video access should be considered in the SID including:

· Cause value for MO, MT or both?

· Cause value in MSG5 or new MSG3?

In [2], the handling on MT call was also discussed. Some companies thought we may rely on paging priority to solve MT issue:

Step 1: The MME needs to identify MT call, and only marks the paging for VoLTE as high priority;

Step 2: The eNB only sends high priority paging;

Step 3: all MT accesses are for VoLTE;

This solution has lots of restrictions. It requires the eNB to drop all non-high priority paging, which will impact MT services seriously. Since normally MT services have high priority than MO services, but this solution implies that MT services has low priority than MO services. Therefore we would propose:
Proposal 2: The VoLTE MT high priority access should be further study in the SID.
2.2 SIP signalling handling 
Currently QCI =1 bearer is only used for VoLTE service, so the eNB can identify VoLTE service easily and prioritize the handling. But for SIP signalling for VoLTE, it shares the same QCI with SMS and RCS, so the eNB has no idea what purpose of the bearer, i.e. the SIP signalling is for VoLTE or for SMS/RCS. In congestion condition, it is beneficial for the network to handle SIP signalling for VoLTE as high priority than SMS and RCS. Therefore the network should be able to identify VoLTE SIP signalling from SIP signalling, including both uplink and downlink. 
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Figure 1 SIP signalling shares the same QCI with SMS and RCS
For example for uplink transmission, if no UL resources, the UE will send SR first, and then BSR. Based on current mechanism, the eNB cannot know whether SR/BSR is for VoLTE SIP signalling or not. In congestion situation, the eNB may not give UL grant in time. Therefore, delay will be increased or the SIP signalling may be dropped. Or the eNB may give UL grant for all SIP signalling as high priority, which would increase the load due to low priority SMS/RCS data transmission. It will impact user experience too much. The same problem exists in downlink.  

Proposal 3: The solutions for helping eNB to distinguish VoLTE SIP signalling  from SMS and RCS needs to be further studied in the SID.
3 Conclusion
In this paper, we try to identify the issues/directions which need to be enhanced for VoLTE. Based on the above analysis, we have following observations and proposals: 

Proposal 1: High priority video access should be considered in the SID including:

· Cause value for MO, MT or both?

· Cause value in MSG5 or new MSG3?

Proposal 2: The VoLTE MT high priority access should be further study in the SID.

Proposal 3: The solutions for helping eNB to distinguish VoLTE SIP signalling  from SMS and RCS needs to be further studied in the SID.
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