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1 Introduction
In RAN1 #84bis meeting, sTTI operation was discussed and it was agreed that [1]:
Agreements:

· A UE is expected to handle the following cases in the same carrier in a subframe 

· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and short TTI unicast PDSCH

· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and legacy TTI unicast PDSCH(s)

· FFS between:

· Alt 1: A UE is not expected to receive legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier

· Alt 2: If the UE is scheduled with legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier, then it may skip the decoding of one of them (FFS rules for determining which one)

· Alt 3: A UE is expected to receive legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier

· FFS UE behaviour in case of being scheduled with legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously with legacy TTI non-unicast PDSCH (except FFS for SC-PTM) on the same carrier 

· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or (depends on outcome of FFS above) short TTI PDSCH unicast
Agreements:

· A UE can be dynamically (with a subframe to subframe granularity) scheduled with PUSCH and/or sPUSCH

· A UE is not expected to transmit PUSCH and short TTI sPUSCH simultaneously on the same REs, i.e. by superposition

· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in the same subframe on one carrier by puncturing PUSCH

· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s)

· Dropping/prioritization rules (if any) are FFS
In this contribution, we discuss the collision of sPDSCH and 1ms PDSCH in the same carrier as well as the collision of sPUSCH and 1ms PUSCH in the same carrier, and provide preferred alternative for these collision cases.
2 Discussion on 1ms PDSCH and sPDSCH collision
There are three alternatives agreed to be further considered for 1ms PDSCH and sPDSCH collision in the RAN1#84bis meeting as given in section 1. For Alt.1, it is beneficial from UE implementation complexity perspective. For example, the UE can stop detecting sPDCCH during the subframe when 1ms TTI can be ensured after detecting legacy PDCCH. But the drawback is that the eNB could not immediately transmit sPDSCH if the urgent traffic arrives in the middle of the scheduled PDSCH, which has potential impact on latency for such traffic.
For Alt.2, the UE needs to always try to detect sPDCCH for all the sTTIs, which may impose higher requirement for UE. However, Alt.2 is better than Alt.1 on supporting the instantaneous transmission of urgent packets. Given the benefits of reducing the latency for such packets, Alt.2 can be supported for UEs without the capability to support simultaneous decoding of both PDSCH and sPDSCH. Considering the motivation is to reduce the latency for some service with low latency requirement, sPDSCH should have higher priority. That is, if the UE is scheduled with unicast PDSCH and unicast sPDSCH simultaneously on one carrier, then it should decode the sPDSCH and may skip the decoding of PDSCH.  
For Alt.3, the reception of 1ms TTI can also be guaranteed in case sTTI comes, but the UE complexity is further increased to support simultaneous decoding of both 1ms TTI and sTTI transport blocks. Therefore, Alt.3 can be supported only for the UE with the capability to support simultaneous decoding of both PDSCHs.
Proposal 1: For the collision of 1ms PDSCH and sPDSCH in the same subframe on one carrier,
· A UE should decode the PDSCH in addition to the sPDSCH if the UE has the capability of supporting simultaneous decoding of PDSCH and sPDSCH on one carrier.
· A UE should decode the sPDSCH and may skip the decoding of PDSCH if the UE does not support simultaneous decoding of PDSCH and sPDSCH on one carrier.
3 Discussion on 1ms PUSCH and sPUSCH collision
Collision of PUSCH and sPUSCH occurs when sPUSCH is scheduled in a subframe where a PUSCH has been scheduled in earlier subframes. If the sPUSCH is scheduled in the same PRB with PUSCH, then PUSCH has to be punctured to guarantee the priority of sPUSCH. If sPUSCH is scheduled in different PRBs, transmitting both PUSCH and sPUSCH would lead to power control issues. For example, it may result in different transmitting power on different symbols for PUSCH and/or would require a more complicated power control scheme. For simplicity, it is preferred that the UE will only transmit sPUSCH at least on the overlapped symbols, no matter whether there is overlapped PRB(s) for the sPUSCH and PUSCH. In addition, whether to transmit PUSCH on the non-overlapped symbols could be further discussed. UE could stop PUSCH transmission after sPUSCH, i.e., non-overlapped symbols are also dropped, e.g. if most of the symbols and/or the DMRS symbols collide with sPUSCH. Alternatively, UE could only puncture the overlapped symbols and continue PUSCH transmission on non-overlapped symbols, e.g., if only limited data symbols collide with sPUSCH. 
Proposal 2: For the collision of PUSCH and sPUSCH in the same subframe on one carrier, only sPUSCH is transmitted on the overlapped symbols.

· Further discuss whether PUSCH could be transmitted on the non-overlapped symbols.
4 Conclusions
In this contribution, we analyzed the collision of sPDSCH and 1ms PDSCH as well as the collision of sPUSCH and 1ms PUSCH in the same carrier. Based on the discussions, we have the following proposals:
Proposal 1: For the collision of 1ms PDSCH and sPDSCH in the same subframe on one carrier,
· A UE should decode the PDSCH in addition to the sPDSCH if the UE has the capability of supporting simultaneous decoding of PDSCH and sPDSCH on one carrier.

· A UE should decode the sPDSCH and may skip the decoding of PDSCH if the UE does not support simultaneous decoding of PDSCH and sPDSCH on one carrier.
Proposal 2: For the collision of PUSCH and sPUSCH in the same subframe on one carrier, only sPUSCH is transmitted on the overlapped symbols.

· Further discuss whether PUSCH could be transmitted on the non-overlapped symbols.
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