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1 Introduction
In RAN1 #86bis and #87 meeting, the following agreements were made [1] [2] for Voice and Video enhancement for LTE.
· 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

· Support maximum PUSCH bandwidth of 20MHz for the new PUSCH enhancement mode

· The maximum number of repetitions for PUSCH in the new PUSCH enhancement mode is 32

· Number of PUSCH repetitions in the new PUSCH enhancement mode:

· Number of repetitions {1, 2, 4, 8, 12, 16, 24, 32} indicated by a 3-bit DCI field

· 12 and 24 are new values compared to Rel-13 CE mode A, as agreed for FeMTC

· The TBS restriction of CE Mode A does not apply in the new PUSCH enhancement mode

· UE is RRC reconfigured to switch between normal mode and the new PUSCH enhancement mode

· Reuse the resource assignment field of DCI Format 0 for the new PUSCH enhancement mod

In this contribution, we discuss the remaining issues on Voice and Video enhancement for LTE.
2 Remaining issues on Voice and Video enhancement
2.1 Frequency domain hopping offset
Considering that the frequency domain hopping offset is cell specific, value of the frequency domain hopping offset should consider the typical PUSCH packet size for the new PUSCH enhancement mode. For a PUSCH transmission with small channel bandwidth, relatively large frequency domain hopping offset can bring higher frequency diversity gain. However, if the frequency domain hopping offset is set to a large value, the hopped PUSCH resource may be fragmented and located in two edges of the whole system bandwidth for a PUSCH transmission with larger channel bandwidth. In this case, the hopped PUSCH resource are not continuous anymore which may cause serious PAPR. The frequency domain hopping offset for the new PUSCH enhancement mode is configured by RRC signaling. PUSCH frequency hopping can be dynamically disabled by DCI to avoid fragmentation issue in some cases.
Proposal 1: 2 The frequency domain hopping offset for the new PUSCH enhancement mode is configured by RRC signaling.
Proposal 2: PUSCH frequency hopping can be dynamically disabled by DCI to avoid fragmentation issue in some cases.

2.2 Collision handling for SPS case
For SPS case, when existing set of repetition factors {1,2,4,8,12,16,24,32} is reused for the new PUSCH enhancement mode, and based on the assumption that configuration of repetition factors should avoid the potential collision of adjacent UL traffic, fully utilization of all the subframes within a inter-transmission interval cannot be ensured. For example, in the case of inter-transmission interval equal to 20ms, since value ‘20’ is not included in the value set of repetition factors, PUSCH repetition factor only can be configured to 16 in order to avoid collision of adjacent UL transmissions, thus 4 subframes within a inter-transmission interval cannot be utilized. 
The allowable maximum number of PUSCH repetitions within an inter-transmission interval is equal to the inter-transmission interval. In order to maximize the resource utilization within a inter-transmission interval and further improve UL coverage, the configuration of repetition factor should allow potential collision of adjacent two UL traffic. For a configured PUSCH repetition factor, when current PUSCH transmission collides with next new PUSCH transmission, current PUSCH transmission should be terminated early. Still referring to the previous example, based on the proposed scheme, PUSCH repetition factor of 24 is allowed. In this case, the actual PUSCH repetition factor is 20.
Proposal 3: PUSCH repetition factor can be configured with the value larger than the inter-transmission interval.
· When current PUSCH transmission collides with a new PUSCH transmission, current PUSCH transmission is terminated early.
3 Conclusions
In this contribution, we have discussed remaining issues for VoLTE enhancement for FeMTC from RAN1 perspective. We make the following proposals:
Proposal 1: 2 The frequency domain hopping offset for the new PUSCH enhancement mode is configured by RRC signaling.

Proposal 2: PUSCH frequency hopping can be dynamically disabled by DCI to avoid fragmentation issue in some cases.

Proposal 3: PUSCH repetition factor can be configured with the value larger than the inter-transmission interval.

· When current PUSCH transmission collides with a new PUSCH transmission, current PUSCH transmission is terminated early.
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