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1 Introduction

In RAN1#86bis meeting, the conclusion of voice and video coverage enhancement is as following:
Agreement:

· 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
This contribution mainly discusses the remaining issues for this feature.
2 Bandwidth support up to 20M
It was not decided in RAN1#86bis how large the maximum bandwidth could be supported by non-BL UE using the new DCI for voice and video coverage enhancement purpose. For uplink video, large bandwidth resource is required due to the large data rate required. With large bandwidth resource allocated a UE with video traffic, there could be gain from several sources. The first source of gain is the transmit power gain. This is because UEs with video are generally not cell edge UE, since video service requires large data rate. Hence, the UEs are not in maximum transmit power and cannot exceed the requirement on SEM, thus there is more transmit power if it is scheduled with a larger bandwidth. The second source of gain is the multiple HARQ process diversity.  With large PRB number scheduled to a UE, multiple HARQ process diversity can be utilized by asynchronous HARQ and flexible repetition levels, as analyzed [1]. 
Since different video resolutions have different data rate requirement, the PUSCH maximum bandwidth is proposed not be limited for video coverage perspective. Therefore, for voice and video coverage enhancement, we propose that the supported uplink bandwidth should be up to 20MHz.
Proposal 1: For voice and video coverage enhancement, the uplink bandwidth supported should be up to 20MHz.
3 Repetition number
Another remaining is the maximum repetition number, which is related to delay budget. In RAN1 study [2], 100~200 ms delay budget in air interface is assumed. With such a delay budget, one initial transmission and 2-4 retransmission with repetition number 32 could fit in. Note that with a maximum repetition number 32, eNB still has the flexibility to use smaller repetition numbers, such as 1, 2, 4, 8, 16. But with a larger maximum repetition number, eNB could have more flexibility. For example, if all HARQ processes has succeeded in transmitting PUSCH except one HARQ process, then the HARQ process can re-transmit the PUSCH with a larger repetition number to fully utilize the uplink subframes released by other HARQ processes. Therefore, we propose that the maximum repetition number is the same with CE Mode A, i.e., 32.
Proposal 2: The maximum repetition number for PUSCH in eVoLTE is 32.
4 Switching between normal mode and eVoLTE mode
With the voice and video coverage enhancement mode specified, the UE will have two modes to select: 1) normal mode; 2) eVoLTE mode. As agreed in RAN1#86bis, in eVoLTE mode, UE will use new DCI for uplink transmission and retransmissions, which is not as efficient as normal mode, as the DCI payload size is larger and PHICH cannot be used. So in most time, UE stays in normal mode, and when UE with voice traffic moves to poor coverage environment as shown in Figure 1 the switching from normal mode to eVoLTE mode is triggered; on the contrary, when UE moves from poor coverage to good coverage, the switching from CE mode to normal mode should be triggered.
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Figure 1. UE move with coverage mode switching
Considering the continuity of VoLTE service, it’s reasonable to use RRC signaling to indicate the switch.  In this way, UE could smoothly switch to eVoLTE mode without any delay or service break. In addition, when the UE is configured with eVoLTE mode, the HARQ processes between normal mode and eVoLTE mode should be shared in order to avoid packet loss to further improve the voice and video quality in the mode switching. Therefore, we have following proposals:
Proposal 3: eVoLTE mode is RRC configured to the UE. 
Proposal 4: The HARQ processes between normal mode and eVoLTE mode are shared.
5 Conclusion

In this paper, we discuss the remaining issues for voice and video coverage enhancement, and the following proposals are:
Proposal 1: For voice and video coverage enhancement, the uplink bandwidth supported should be up to 20MHz.
Proposal 2: The maximum repetition number for PUSCH in eVoLTE is 32.
Proposal 3: eVoLTE mode is RRC configured to the UE.
Proposal 4: The HARQ processes between normal mode and eVoLTE mode are shared.
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