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1 Introduction
It had following agreement related to RV and cyclic repetition on sub-PRB allocation for MTC [1]:

· RVs will be used for sub-PRB transmission
· Cyclic repetition is not supported for sub-PRB allocation for CE Mode A 

· FFS: For CE Mode B
As summarized in sub-PRB summary Tdoc [2], it has not yet been decided if cyclic repetition will be supported for eMTC sub-PRB allocation in CE Mode B. Besides, there has no explicit agreement on how RV changes during repetitions. Current specification didn’t correctly reflect the meeting conclusion.
2 Discussion
· Issue #1: Whether cyclic repetition is supported for PUSCH sub-PRB transmission in CE Mode B?

In Rel-13 eMTC, cyclic repetition is supported for PUSCH for CE Mode B. The intention of cyclic repetition is to use symbol level combining. The redundancy version is cycled every Z subframes and the scrambling sequences for PUSCH data are the same in the same Z subframes. For cyclic repetition, low code rate can be achieved only when 4 RVs are used. For sub-PRB allocation with small number of repetitions (e.g., 2, 4), since one TB is mapped to multiple RUs, the code rate may be very high since only one RV is used. For a TB that is mapped to multiple RUs, cyclic repetition is beneficial only for very large number of repetitions. The maximum total subframes for sub-PRB transmission is 2048 in CE Mode B. For sub-PRB allocation with large TBS, since one TB is mapped to multiple RUs and each RU is composed of multiple subframes, the number of sub-PRB repetitions is not large enough.

Additionally, if cyclic repetition is supported for sub-PRB allocation in CE Mode B, existing cyclic repetition scheme for eMTC cannot be directly reused. The specification impact is not minor.
Proposal 1: Cyclic repetition is not supported for PUSCH sub-PRB transmissions in CE Mode B.

· Issue #2: Whether RV cycling is supported during PUSCH sub-PRB repetitions?
In PUSCH sub-PRB allocation, there has no explicit agreement on whether or how RV changes during PUSCH sub-PRB repetitions. For high code rate case, the UE cannot correctly decode the PUSCH sub-PRB TBS without RV cycling. However, current specification related to PUSCH sub-PRB transmission in CE Mode A is described as below:
“ -
if the UE is configured with CEModeA, and is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment is using uplink resource allocation type 5, the redundancy version (rvidx) to use in the physical uplink shared channel is determined according to Table 7.1.7.1-2 using 
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 is determined by the 'Redundancy version' field in DCI format 6-0A”.
The above description implies that the RV during the PUSCH sub-PRB transmission is not changed in CE Mode A. The specification is not aligned with the agreement.
Proposal 2: For CE Mode A and B, RV cycling is supported for PUSCH sub-PRB repetitions.

· RV changes per repetition which occurs every (RU Size *number of RU) subframes.

· For CE Mode A, the first RV is indicated in DCI and subsequent RVs continue following the RV order 0, 2, 3, 1; For CE Mode B, the first RV is 0 and the RV order is always 0, 2, 3, 1.

3 Conclusion
In this contribution, remaining collision handling issues for RSS transmission have been discussed. We have the following proposals:

Proposal 1: Cyclic repetition is not supported for PUSCH sub-PRB transmissions in CE Mode B.
Proposal 2: For CE Mode A and B, RV cycling is supported for PUSCH sub-PRB repetitions.

· RV changes per repetition which occurs every (RU Size *number of RU) subframes.
· For CE Mode A, the first RV is indicated in DCI and subsequent RVs continue from there following the RV legacy order 0, 2, 3, 1; For CE Mode B, the first RV is 0 and the RV order is always 0, 2, 3, 1.
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