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1. Introduction 
At the RAN1 #87 meeting, following agreements for handling collision between sTTI and TTI in DL were achieved [1]:
	Agreement:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH

· If the UE is indicating the capability of decoding PDSCH and sPDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier
· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the PDSCH in addition to sPDSCH
· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH
· No special consideration is specified for overlapping of sPDSCH and PDSCH
· Otherwise
· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the sPDSCH and is not required to decode PDSCH
· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH



[bookmark: OLE_LINK31][bookmark: OLE_LINK32]In addition, following agreements for UE behavior on uplink sTTI transmissions were made at RAN1 #84bis meeting [2]. These consensuses achieved in RAN1 so far should be the baseline.
	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 provide our views on UE behavior in case of being scheduled with legacy TTI unicast PUSCH and short TTI unicast PUSCH in the same subframe on the same carrier.
2. [bookmark: OLE_LINK9][bookmark: OLE_LINK10]UE behavior on UL sTTI operation
For shortened TTI operation, it is beneficial for a UE to support simultaneous transmission of legacy TTI PUSCH and short TTI sPUSCH in the same subframe in the same carrier. The first reason is that the traffic requiring low latency can break in at the middle of a subframe, even if the normal traffic using 1ms TTI is scheduled for the UE in the subframe. The second reason is that those two transmissions have different HARQ/scheduling timelines and time intervals and therefore, handling collisions between those two transmissions would be difficult. Therefore, specification should allow eNB to schedule unicast sPUSCH during the time-interval where unicast PUSCH is already scheduled. Indeed, unicast sPDSCH during the time-interval where unicast PDSCH is scheduled is already agreed to support. To be complete, the same mechanism should be supported for uplink.
Proposal 1:
· Scheduling unicast sPUSCH during the time-interval where unicast PUSCH is already scheduled should be allowed.
· Advanced UEs may be able to perform simultaneous transmission of legacy TTI PUSCH and short TTI sPUSCH in the same subframe in the same carrier.

eNB can assume that the UE can support simultaneous transmission of legacy TTI PUSCH and short TTI PUSCH in the same subframe in the same carrier. If the UE is not able to transmit them simultaneously, a certain UE behavior should be defined. Following three alternatives can be considered.
Alt. 1: UE can encode and transmit both unicast PUSCH and sPUSCH in the same subframe in the same carrier under some conditions, except these conditions, UE always encodes and transmits sPUSCH. 
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Possible conditions can be the scheduled PUSCH is SPS PUSCH and/or the TBS/MCS of the PUSCH is under a threshold and/or the total summed TBS of the unicast PUSCH and sPUSCH is under a threshold. Additional factors that need to be taken into account are whether the scheduled PRBs for sPUSCH and PUSCH are overlapped and/or the UE is power limited. If these conditions are met, then UE can transmit both sPUSCH and PUSCH on their respective resources. If the scheduled PRBs for sPUSCH and PUSCH are overlapped and/or the UE is power limited, by puncturing PUSCH, the UE can transmit PUSCH and sPUSCH in the same subframe in the same carrier. One example is shown in Fig. 3. 
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Fig. 3:	Simultaneous transmission of PUSCH and sPUSCH by puncturing PUSCH
Except above conditions, UE should always prioritize encoding and transmitting sPUSCH once scheduled, and drop/abort the PUSCH transmission if necessary. With this UE behavior, low latency traffic can be scheduled to UEs flexibly regardless of their ability. 

Alt. 2: UE always prioritize encoding and transmitting short TTI unicast PUSCH. 
[bookmark: OLE_LINK4]If the eNB wants to prioritize legacy TTI unicast PUSCH, it should not schedule short TTI unicast sPUSCH in the same subframe in the same carrier when the low latency traffic arrives; otherwise eNB should schedule short TTI unicast PUSCH for the UE transmitting legacy TTI unicast PUSCH. When the UE is aware of collision between legacy TTI unicast PUSCH and short TTI unicast sPUSCH, UE should drop/abort transmission of legacy TTI unicast PUSCH. This alternative also ensures the same understanding between eNB and UE and has small specification impact while lowers the UE capability especially for advanced UEs.

Alt. 3: left to UE implementation, UE can encode and transmit both of the legacy TTI unicast PUSCH and short TTI unicast PUSCH or select to encode and transmit one of them. 
Different from Alt. 1 and Alt. 2, Alt. 3 gives the final say to the UE. UE can encode and transmit both of them or either one of them according to its capability. No common understanding between eNB and UE is ensured, blind detection at eNB side is needed. This alternative also keeps the benefits of supporting simultaneous transmission of legacy TTI unicast PUSCH and short TTI unicast sPUSCH in the same subframe in the same carrier.
Proposal 2:
· For non-advanced UEs, eNB can schedule simultaneous transmission of legacy TTI unicast PUSCH and short TTI unicast sPUSCH in the same subframe in the same carrier. 
· UE behavior in case of being scheduled with legacy TTI unicast PUSCH and sPUSCH in the same carrier in the same subframe should be defined.

3. Conclusion
In this contribution, we discussed collision handling between sTTI and TTI in UL and achieved following proposals.
Proposal 1:
· Scheduling unicast sPUSCH during the time-interval where unicast PUSCH is already scheduled should be allowed.
· Advanced UEs may be able to perform simultaneous transmission of legacy TTI PUSCH and short TTI sPUSCH in the same subframe in the same carrier.
Proposal 2:
· For non-advanced UEs, eNB can schedule simultaneous transmission of legacy TTI unicast PUSCH and short TTI unicast sPUSCH in the same subframe in the same carrier. 
· UE behavior in case of being scheduled with legacy TTI unicast PUSCH and sPUSCH in the same carrier in the same subframe should be defined.
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