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1      Introduction
The new Work Item on Voice and Video enhancement for LTE was approved at RAN #73 [1]. In last RAN1 meeting, the following agreements were reached and the LS was sent to RAN2 [2].

· 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

In this contribution, the remaining issues of VoLTE/ViLTE coverage enhancements are discussed.
2      Discussion on remaining issues
According to the agreements from last RAN1 meeting that the eMTC frequency hopping scheme is reused in this WI. However, for the bundle hopping scheme supported for BL/CEs UE in CE Mode A, the resource can only be allocated within the narrow band, i.e. 6 PRBs. In Rel-12 Coverage Enhancement WI, the restriction of resource allocation with three PRBs was removed. In this WI, the resource allocation should not be restricted in narrow band especially for ViLTE services. In order to keep high flexibility, 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. The maximum bandwidth can be the system bandwith, i.e. 20MHz.
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. Increasing the repetition number can improve the coverage for BL/CE UEs. However, large number of repetition is suitable for delay-tolerant services but not suitable for non-delay-tolerant services such as VoLTE and ViLTE. As concluded in the SI [3], VoLTE coverage can be effectively enhanced by relaxing the air interface delay budget. Nevertheless, the air interface delay budget should still be restricted. The exact value of the air interface packet delay budget is up to RAN2. Correspondingly, the repetition number should be restricted. In our view, if the air interface packet delay budget is relaxed to 100 ms for VoLTE, the maximum repetition number should be no more than 8. If the air interface packet delay budget is relaxed to 150 ms for VoLTE, the maximum repetition number should be no more than 16. Regarding the set of number of repetitions configured by RRC signalling, a set of 4 numbers of repetitions are configured by RRC signalling of the maximum number of repetitions, which is analogous to eMTC.
Proposal 2: If the air interface packet delay budget is relaxed to 100 ms for VoLTE, the maximum repetition number should be no more than 8. If the air interface packet delay budget is relaxed to 150 ms for VoLTE, the maximum repetition number should be no more than 16. 
Proposal 3: A set of 4 numbers of repetitions are configured by RRC signalling of the maximum number of repetitions.
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 “resource block assignment” can be replaced with that of DCI format 0. Furthermore, 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 4: DCI format 6-0A should be modified and optimized for VoLTE/ViLTE coverage enhancements. The field “resource block assignment” can be replaced with that of DCI format 0. The field “DCI subframe repetition number” can be removed.
3      Conclusions
In this contribution, the remaining issues for VoLTE/ViLTE coverage enhancements were discussed. We have following proposals:
Proposal 1: The resource allocation should not be restricted in narrow band for VoLTE/ViLTE coverage enhancements. The maximum bandwidth can be the system bandwith, i.e. 20MHz.
Proposal 2: If the air interface packet delay budget is relaxed to 100 ms for VoLTE, the maximum repetition number should be no more than 8. If the air interface packet delay budget is relaxed to 150 ms for VoLTE, the maximum repetition number should be no more than 16. 
Proposal 3: A set of 4 numbers of repetitions are configured by RRC signalling of the maximum number of repetitions.

Proposal 4: DCI format 6-0A should be modified and optimized for VoLTE/ViLTE coverage enhancements. The field “resource block assignment” can be replaced with that of DCI format 0. The field “DCI subframe repetition number” can be removed.
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