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1. Introduction

    In the previous RAN1 meeting, two draft CRs [1][2] were raised to deal with the issue whether to rate-match the last SC-FDMA symbol of PUSCH in UE-specific aperiodic SRS subframe if the PUSCH is for Msg3 of contention based random access procedure. However, no time was available to treat the draft CRs.
    In this contribution, we discuss the same issue and try to confirm whether current specs specify the desired behavior or any modification is required. In case modification is required, draft CRs[3][4] can serve as starting point to correct the behavior.
2. Discussion 

    In RAN1 #63 meeting in Jacksonville, it was agreed to rate match the last SC-FDMA symbol for aperiodic SRS to avoid the blind decoding of PUSCH as the aperiodic SRS trigger might be missed. In the same meeting, it was agreed to additionally configure a set of UE-specific aperiodic SRS subframe, resulting in that UE rate matches the last SC-FDMA symbol in UE-specific aperiodic SRS subframe in the current spec. As UE will rate match the last SC-FDMA anyway if the PUSCH overlaps with SRS bandwidth in cell-specific SRS subframe, the new behaviour for aperiodic SRS is only applied in case of the PUSCH and aperiodic SRS bandwidth don’t overlap.
    In Rel-8, the collision between Msg3 and SRS was discussed [5]. As the UE is not identified by the eNB before successful Msg3 decoding for contention-based random access procedure, if the PUSCH for Msg3 doesn’t overlap with SRS bandwidth, eNB cannot make sure whether UE rate match the last SC-FDMA symbol for its SRS transmission so that blind decoding of PUSCH is required. Several alternatives were raised at that time:
· The SRS, if any, is dropped in that case and UE doesn’t rate match the last symbol if PUSCH bandwidth doesn’t overlap with SRS bandwidth.
· Always rate match the last SC-FDMA symbol.

· Implementation forbids eNB to schedule Msg3 with bandwidth not overlap with SRS bandwidth.
The first alternative was chosen at that time, resulting in the following text in 36.213:

A UE shall not transmit SRS whenever SRS and a PUSCH transmission corresponding to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure coincide in the same subframe.

    Therefore, the question comes to that whether we still would like to rate match the last symbol in UE-specific aperiodic SRS subframe if the PUSCH doesn’t overlap with SRS bandwidth and the PUSCH is for Msg3, even though SRS transmission is not possible in this case, as what we currently have in the spec. 
    As shown in the figure in the next page, it results in two different behaviors for Msg3 transmission and eNB fails to know whether this subframe belongs to UE-specific aperiodic SRS subframe when decoding Msg3 so blind decoding PUSCH is required. Since both rate match for aperiodic SRS and drop SRS for Msg3 target for avoiding PUSCH decoding, it would be strange that the interaction between the two scheme results in blind decoding on the contrary. Therefore, it is proposed to discuss whether it is the intended behaviour to perform rate-matching here as aperiodic SRS transmission is not possible in the concern case.
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Proposal 1: Discuss whether rate-matching the last symbol is intended for Msg 3 if the PUSCH doesn’t overlap with SRS bandwidth and this subframe is UE-specific aperiodic SRS subframe.
If this behaviour is not intended, one possible solution is to avoid schedule Msg3 in the super set of UE-specific aperiodic SRS subframe without overlapping. Though it is feasible, it goes the opposite way as we determined to drop SRS when Msg3 collides with SRS subframe to avoid such scheduling restriction. One simple fix is to add some restriction on the resource mapping and rate-matching procedure so as not to rate-match the last SC-FDMA symbol for aperiodic SRS if the PUSCH is for Msg3.
Proposal 2: If the rate matching in the concerned case is not intended, it is proposed to add some restriction on the resource mapping and rate-matching procedure so that the new rule for aperiodic SRS is not applied to PUSCH carrying Msg3. Draft CR[3] [4] is available to address this concern.
3. Conclusion

In this contribution, we discussed whether the current behaviour dealing with collision between Msg3 and UE-specific aperiodic SRS subframe is intended or not. Thus we propose:
Proposal 1: Discuss whether rate-matching the last symbol is intended for Msg 3 if the PUSCH doesn’t overlap with SRS bandwidth and this subframe is UE-specific aperiodic SRS subframe.

Proposal 2: If the rate matching in the concerned case is not intended, it is proposed to add some restriction on the resource mapping and rate-matching procedure so that the new rule for aperiodic SRS is not applied to Msg3. Draft CR[3] [4] is available to address this concern.
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