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1      Introduction
The new Work Item on Voice and Video enhancement for LTE was approved at RAN #73 [1]. The objectives of this work item include:
· VoLTE quality/coverage enhancements

a. Specify, if useful, the mechanism to enable the air interface delay budget relaxation, by e.g. the eNB awareness of available delay in air interface budget (RAN2)
b. Specify asynchronous UL HARQ transmission, bundle hopping enabling multi-subframe channel estimation, and different repetition levels for the UEs with Category 0 and above (RAN1, RAN2)
i. Strive for a solution that is as similar as possible to PUSCH solution in CE mode A

1. Decide maximum bandwidth [RAN1]

2. Support scheduling by PDCCH and EPDCCH

ii. No further coverage enhancements are done for other channels (e.g. no repetition etc. for other channels than PUSCH).

In this contribution, we analyse the specification impact of VoLTE/ViLTE coverage enhancements.
2      Specification impact for coverage enhancements
As concluded in the SI [2], VoLTE/ViLTE coverage can be enhanced by asynchronous UL HARQ transmission, bundle hopping and different repetition level. In this section, we discuss the specification impact of these solutions for VoLTE/ViLTE coverage enhancements.
· Asynchronous UL HARQ transmission

For BL/CE UEs in CE Mode A, asynchronous UL HARQ transmission can be supported. MPDCCH with DCI format 6-0A is defined in CE Mode A. PUSCH transmission is indicated by DCI format 6-0A. Asynchronous UL HARQ transmission can easily be supported with introduced similar DCI for VoLTE/ViLTE coverage enhancements.
· bundle hopping enabling multi-subframe channel estimation
In current specification, for BL/CEs UE in CE Mode A, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set and the frequency hopping flag in DCI format 6-0A indicates frequency hopping. If frequency hopping is enabled for PUSCH, PUSCH is transmitted in subframe 
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 consecutive uplink subframes using the same PRB resources within narrowband. According to the specification, bundle hopping can be supported for BL/CEs UE in CE Mode A, but the resource can only be allocated within the narrow band, i.e. 6 PRBs. In Rel-12 Coverage Enhancement WI [3], the restriction of resource allocation was removed. In this WI, the resource allocation should not be restricted in narrow band. The maximum bandwidth can be the system bandwith, i.e. 20MHz. 
Proposal 1: The resource allocation should not be restricted in narrow band for VoLTE/ViLTE coverage enhancements.
· different repetition levels
For BL/CE UEs in CE Mode A, the maximum repetition number is determined by the higher layer parameter pusch-maxNumRepetitionCEmodeA-r13. The exact repetition number for PUSCH is indicated by the field “Repetition number” in DCI format 6-0A. The detailed values of repetition number of PUSCH for BL/CE UEs are given in Table 8.2b in TS36.213 [4].
Table 8.2b: PUSCH repetition levels (DCI Format 6-0A)

	Higher layer parameter

‘pusch-maxNumRepetitionCEmodeA’
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	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32 }


Increasing the repetition number can improve the coverage for BL/CE UEs. However, large number of repletion is suitable for delay-tolerant services but not suitable for non-delay-tolerant services such as VoLTE and ViLTE. As concluded in the SI [2], VoLTE coverage can be effectively enhanced by relaxing the air interface delay budget. In our view, the air interface packet delay budget can be relaxed from 50ms to 100 ms for VoLTE. With relaxed delay budget, the maximum repletion number should be restricted, e.g. no more than 8 for 100ms delay budget.
Proposal 2: With relaxed delay budget, the maximum repletion number should be restricted, e.g. no more than 8 for 100ms delay budget.
· MPDCCH with DCI format 6-0A
MPDCCH with DCI format 6-0A is defined in CE Mode A. In principle, DCI format 6-0A can support asynchronous UL HARQ transmission, bundle hopping and different repetition level. However, DCI format 6-0A is originally designed for BL/CE UEs, not for VoLTE/ViLTE. For instance, in the field “resource block assignment”, 5 bits provide the resource allocation using UL resource allocation type 0 within the indicated narrowband, while for non-BL/CE UEs, the resource allocation should not be restricted in narrow band. The field “DCI subframe repetition number” is designed for repetition of MPDCCH, while for non-BL/CE UEs, this field is not needed. It can be removed to improve the coverage of MPDCCH. Thus, DCI format 6-0A should be modified and optimized for VoLTE/ViLTE.
Proposal 3: DCI format 6-0A should be modified and optimized for VoLTE/ViLTE coverage enhancements.
3      Conclusions
In this contribution, the specification impact of solutions listed in WID for VoLTE/ViLTE coverage enhancements is discussed. We have following proposals:
Proposal 1: The resource allocation should not be restricted in narrow band for VoLTE/ViLTE coverage enhancements.
Proposal 2: With relaxed delay budget, the maximum repletion number should be restricted, e.g. no more than 8 for 100ms delay budget.
Proposal 3: DCI format 6-0A should be modified and optimized for VoLTE/ViLTE coverage enhancements.
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