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1
Introduction

The Study Item on VoLTE enhancements includes the following objective tasking RAN1 to evaluate bundling enhancements: 

· Enhancements that improve the VoLTE/video quality perceived, focusing on (RAN1-led):

· Identify if it is possible to re-use the coverage enhancement techniques that have been already discussed in previous releases.

· Identify possible further enhanced HARQ for TTI bundling beyond Rel-12 enhancements. 

In this contribution, we give our view on this topic. 

2
Discussion

The Rel-12 coverage enhancements Study Item and Work Item concluded that the VoLTE coverage limitation was mostly due to the UL and a method providing 1dB UL enhancement was introduced. 

The Rel-12 HARQ RTT change ensures that the UE can continuously transmit three HARQ interlaces with 4 subframe TTI bundling. This is shown in Figure 1 below.  With this, the UL duty cycle is already close to 100%, therefore there is limited room for further improvements in the UL.   
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Figure 1  Rel-12 HARQ RTT
Further changes could be still considered due to the following: 

· With single antenna Rx receiver types, e.g. Cat0, CatM1, the DL coverage may be more limited than the UL

· Even though narrow band power boosting could alleviate the DL coverage limitation

· Type B half-duplex operation creates gaps which prevents continuous transmission  
Note that both the above are limited to eMTC operation, therefore can be handled in the Further Enhanced MTC Work Item. 
We make the following proposal:

· Proposal 1:  Handle any possible HARQ enhancements for VoLTE in the Further Enhanced MTC Work Item.
The VoLTE enhancements Study Item further includes investigating rate selection and other codec improvements.  As a result, some power control changes could prove beneficial, as discussed in [1].  Therefore, we propose the following: 
· Proposal 2:  For enhanced rate selection, consider introducing enhancements to closed loop power control if the additional complexity and impact can be justified.  
3
Conclusions

In this contribution, we discussed the options for further VoLTE enhancements.  The following proposals have been made: 
· Proposal 1:  Handle any possible HARQ enhancements for VoLTE in the Further Enhanced MTC Work Item. 

· Proposal 2:  For enhanced rate selection, consider introducing enhancements to closed loop power control if the additional complexity and impact can be justified.  
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