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1. Introduction 
At the RAN1 #88 meeting, following agreements for handling collision between sPUCCH and sPUSCH were achieved [1]:
	Agreements:
· In case of collision between sPUSCH and sPUCCH in the same sTTI on a given carrier for a UE
· The UE transmits both sPUSCH and sPUCCH if the UE is indicating the capability of and is configured with simultaneous transmission of sPUSCH and sPUCCH
· Otherwise, the UE transmits only sPUSCH including UCI of sPUCCH
· FFS whether some priority rule applies for inclusion of UCI from sPUCCH
· FFS between 
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH
· Separate capability signaling and configuration of simultaneous transmission for sPUSCH/sPUCCH and PUSCH/PUCCH are defined



[bookmark: OLE_LINK31][bookmark: OLE_LINK32]In addition, following agreements for UE behavior on the collision between sPUSCH and 1ms PUSCH 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 the remaining issues for the collision between sPUSCH and sPUCCH and collisions handling between sTTI and 1ms TTI for UL.
2. [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Remaining issues for the collision between sPUSCH and sPUCCH
The agreements for the collision between sPUSCH and sPUCCH in the same sTTI on a given carrier for a UE adopt the same way as current mechanism for the collision between the 1ms PUSCH and PUCCH. If the UE does not have the capability of or is not configured with simultaneous transmission of sPUSCH and sPUCCH by higher layer, the UCI shall be transmitted on sPUSCH if the UCI consists of periodic CSI (if P-CSI is supported on sPUCCH) and/or HARQ-ACK. Regarding the UE capability signalling, it is preferred to use separate capability signaling and configuration of simultaneous transmission for sPUSCH/sPUCCH and PUSCH/PUCCH to make the specification clearer.
Proposal 1: 
· If the UE does not have the capability of or is not configured with simultaneous transmission of sPUSCH and sPUCCH by higher layer, legacy rules are re-used that the UCI shall be transmitted on sPUSCH if the UCI consists of periodic CSI (if P-CSI is supported for sTTI) and/or HARQ-ACK.
Proposal 2: 
· Separate capability signaling and configuration of simultaneous transmission for sPUSCH/sPUCCH and PUSCH/PUCCH should be defined.

3. Collision handling between sTTI and 1ms TTI for UL
3.1. sPUSCH and PUSCH
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 3:
· 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. 1. 
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Fig. 1:	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 4:
· 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.
3.2. Other UL collisions between sTTI and 1ms TTI  
As discussed in section 3.1, same reasons still hold to support the simultaneous transmission of sPUSCH and 1ms PUCCH, sPUCCH and 1ms PUSCH, sPUCCH and 1ms PUCCH in the same TTI on a given carrier for a UE having above capabilities. About the concerns on transient period and complexity of transmission power control, we do not think those are the bottleneck to block advanced UE to achieve high performance and simplify the multiplexing procedures. For transient period, generally speaking, uplink sTTI (especially 2-os sTTI) cannot avoid the impact if it is really the serious issue. From RAN1 point of view, the impact of transient period on the performance should be assumed to be smaller. For the power control, existing methods like “look ahead” and “non-look ahead” power modes have already provided us the way.  
Proposal 5: 
· It is beneficial to support simultaneous transmission of sPUSCH and 1ms PUCCH, sPUCCH and 1ms PUSCH, sPUCCH and 1ms PUCCH in the same TTI on a given carrier for a highly capable UE.
Different from the collision between sPUSCH and 1ms PUSCH, other collisions contain at least one UL control channel which carrying important control information. Therefore, for UEs not capable of or are not configured with simultaneous transmission of above combinations, always prioritize either sTTI transmission including UCI of PUCCH or 1ms TTI transmission including UCI of sPUCCH cannot guarantee the reliability, coverage and latency of the important UCI like HARQ-ACK transmission. Therefore, prioritization based on UCI type is proposed. 
Proposal 6: 
· For UEs not capable of or are not configured with simultaneous transmission of sPUSCH and PUCCH, sPUCCH and PUSCH, sPUCCH and PUCCH, transmission priority should be based on the UCI type.
· HARQ-ACK/SR if any > A-CSI > P-CSI >data
· If the same UCI collides, 
· In case of the UCI is HARQ-ACK/SR if any, re-direct HARQ-ACK/SR from sTTI to 1ms TTI or re-direct HARQ-ACK/SR from 1ms TTI to sTTI.
· In case of the UCI is P-CSI, sTTI has higher priority. At least the eNB can avoid the Collison by configuring the appropriate P-CSI periodicity and offset.
· In case of the UCI is A-CSI, sTTI has higher priority.

4. Conclusion
In this contribution, we discussed remaining issues for the collision between sPUSCH and sPUCCH and collisions handling between sTTI and 1ms TTI for UL in the same TTI on a given carrier for a UE. Following proposals are made: 
Proposal 1: 
· If the UE does not have the capability of or is not configured with simultaneous transmission of sPUSCH and sPUCCH by higher layer, legacy rules are re-used that the UCI shall be transmitted on sPUSCH if the UCI consists of periodic CSI (if P-CSI is supported for sTTI) and/or HARQ-ACK.
Proposal 2: 
· Separate capability signaling and configuration of simultaneous transmission for sPUSCH/sPUCCH and PUSCH/PUCCH should be defined.
Proposal 3:
· 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 4:
· 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.
Proposal 5: 
· It is beneficial to support simultaneous transmission of sPUSCH and 1ms PUCCH, sPUCCH and 1ms PUSCH, sPUCCH and 1ms PUCCH in the same TTI on a given carrier for a highly capable UE.
Proposal 6: 
· For UEs not capable of or is not configured with simultaneous transmission of sPUSCH and PUCCH, sPUCCH and PUSCH, sPUCCH and PUCCH, transmission priority should be based on the UCI type.
· HARQ-ACK/SR if any > A-CSI > P-CSI >data
· If the same UCI collides, 
· In case of the UCI is HARQ-ACK/SR if any, re-direct HARQ-ACK/SR from sTTI to 1ms TTI or re-direct HARQ-ACK/SR from 1ms TTI to sTTI.
· In case of the UCI is P-CSI, sTTI has higher priority. At least the eNB can avoid the Collison by configuring the appropriate P-CSI periodicity and offset.
· In case of the UCI is A-CSI, sTTI has higher priority.
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