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1 Introduction
One of the objectives within the Rel-14 WI on ‘Voice and Video enhancement for LTE’ [1] is to specify the following based on the SI outputs [2]:

3. VoLTE quality/coverage enhancements

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).
RAN1#86bis agreed the following:
	· 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


RAN1#87 agreed the following:

	· 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

· When configured in the new PUSCH enhancement mode, in the common search space the UE monitors DCI0 (without HARQ process ID) and DCI1A. These two grants have the same size.

· 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 mode


In this contribution we discuss the remaining details of the new PUSCH enhancement mode.
2 Discussion
According to the WID [1], the PUSCH coverage enhancement solution should be as similar as possible to the PUSCH solution in CE mode A. The range of number of PUSCH repetitions will for example be the same in this WI as in the FeMTC WI [4]
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[5]. However, it is not clear whether some other aspects should follow the normal LTE behavior or the CE mode A behavior, so RAN1 needs to agree on one or the other.
Proposal 1 BL/CE UL subframe configuration is ignored in the new PUSCH enhancment mode.

Proposal 2 PUSCH scrambling follows non-BL/CE UE behavior.

Proposal 3 PUSCH DMRS cyclic shift follows non-BL/CE UE behavior.

Proposal 4 The largest frequency hopping interval in TDD is 20 ms (same as in CE mode A).
Proposal 5 The frequency hopping offset is expressed in 6-PRB narrowbands (same as in CE mode A).
3 Conclusion

We have the following proposals for the new PUSCH enhancement mode.
Proposal 1
BL/CE UL subframe configuration is ignored in the new PUSCH enhancment mode.
Proposal 2
PUSCH scrambling follows non-BL/CE UE behavior.
Proposal 3
PUSCH DMRS cyclic shift follows non-BL/CE UE behavior.
Proposal 4
The largest frequency hopping interval in TDD is 20 ms (same as in CE mode A).
Proposal 5
The frequency hopping offset is expressed in 6-PRB narrowbands (same as in CE mode A).
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