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1 Introduction

During the RAN1 #86bis meeting [1], the following was agreed on coverage and quality enhancements for VoLTE:
· HARQ process ID of PUSCH is indicated in DCI

· Re-use the eMTC repetition scheme, i.e.: 

· Support numbers of repetitions for PUSCH not larger than X 

· FFS the value of X considering the relaxed delay budget, and X may be different from the largest value in eMTC

· A set of [4 or 8 (TBD)] numbers of repetitions are configured by RRC signalling of the maximum number of repetitions

· The number of repetitions of PUSCH is indicated in DCI

· Re-use eMTC frequency hopping scheme, i.e.: 

· The frequency domain hopping offset and the time domain hopping interval are cell specific

· The time domain hopping interval is configured as one of

· {1, 2, 4, 8} subframes for FDD

· {1, 5, 10, Y} subframes for TDD, where Y is TBD after deciding the value of X

· FFS: values of frequency domain hopping offset

It was also concluded that certain aspects of the technical objectives for the WI could benefit from further clarifications, including:
· what aspects of quality are to be enhanced

· what maximum transport block size is envisaged

· why ViLTE is not included in the coverage enhancement part of the WID. 

In this contribution, we share our views on some of the key considerations for VoLTE enhancements in Rel-14.
2 Coverage and quality enhancements for ViLTE
During the RAN1 #86bis meeting it was identified that ViLTE was not listed as a candidate for coverage and quality enhancements as part of the RAN1-led objective for the WI. In this regard, it should be noted that during the SI phase, the coverage enhancement aspects were studied in RAN1 only for VoLTE use case for which RAN1 received an LS from RAN2 with detailed assumptions on VoLTE codecs and evaluation settings. Further, traffic models and requirements for VoLTE are already well-understood. However, compared to VoLTE, there has been no similar studies on ViLTE. Further, assumptions and traffic models for ViLTE, as well as technical requirements (e.g., QoS metrics and requirements relevant to physical layer and coverage characteristics) are not clear either.
Given this background, it seems reasonable that the scope of the objective of the current WI is limited to VoLTE coverage and quality enhancements, considering the remaining time in the WI. 
Proposal 1
· Considering the lack of details on the traffic models and technical requirements for ViLTE and the very limited time left in the WI, RAN1 should focus on coverage and quality enhancements for VoLTE only.
3 Max TBS and channel bandwidth

The maximum PUSCH bandwidth to support for VoLTE coverage enhancement depends on the expected maximum data rates and TBS values intended to be supported. For VoLTE use cases, typically the TBS is not expected to go beyond 3000 bits, even when considering very high data rate codecs and a high level of speech packet aggregation at the RAN level. 

Further, unlike the DL, for coverage enhancements in the UL, a very large bandwidth is not necessary, and as long as the BW allows for a reasonably low coding rate (e.g., 1/3) for the target TBS values, the coverage performance would not improve with additional BW due to a proportional reduction in the transmit power spectral density. 
Thus, a channel BW of 5MHz that has been recently adopted in the feMTC WI is a good candidate for the maximum channel BW to consider for VoLTE coverage and quality enhancements. This bandwidth is sufficient for UL coverage enhancement for reasonably large TBS values, e.g., around 4000 bits, that can comfortably cover all VoLTE packet sizes as well as many Video codecs as well. The coverage analysis of TBs with sizes in the range of 2000 to 5000 bits were evaluated for different UL BW configurations in [3], and the results therein indicate that 5MHz is sufficient as the maximum channel BW for the evaluated range of TB sizes.
Proposal 2
· The maximum channel bandwidth for VoLTE coverage enhancements is 5MHz.
· The maximum TBS envisaged for VoLTE coverage and quality enhancement can be assumed as around 4000 bits.
4 Configuration of VoLTE enhanced coverage 
It has been agreed to support asynchronous UL HARQ, flexible numbers of repetitions, and multi-subframe frequency hopping as means to support VoLTE coverage enhancements. As should be clear from the agreements made at RAN1 #86bis, all of these features impact the DCI design. Thus, one can expect a different size of DCI for carrying UL grants (compared to DCI format 0) to support these features. Accordingly, in order to avoid increase in the number of blind decoding attempts, it is proposed to support RRC-based configuration of the UE to monitor for the new DCI for eVoLTE. Further, considering the agreements on the re-use of the Rel-13 eMTC features, it is natural to consider DCI format 6-0A as the starting point for the new DCI design. 
Proposal 3 
· Higher-layer configuration is used to configure a UE to monitor for the new DCI for VoLTE coverage and quality enhancements (“eVoLTE”).
· DCI format 6-0A should be the starting point for the new DCI design for eVoLTE.
5 Conclusion

In this contribution, we presented our views on some of the key outstanding aspects towards the specification support of coverage and quality enhancements for VoLTE (“eVoLTE”). Based on the discussion in the previous sections, we summarize our views through the following proposals:

Proposal 1
· Considering the lack of details on the traffic models and technical requirements for ViLTE and the very limited time left in the WI, RAN1 should focus on coverage and quality enhancements for VoLTE only.
Proposal 2

· The maximum channel bandwidth for VoLTE coverage enhancements is 5MHz.
· The maximum TBS envisaged for VoLTE coverage and quality enhancement can be assumed as around 4000 bits.
Proposal 3 
· Higher-layer configuration is used to configure a UE to monitor for the new DCI for VoLTE coverage and quality enhancements (“eVoLTE”).
· DCI format 6-0A should be the starting point for the new DCI design for eVoLTE.
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