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1. [bookmark: _GoBack]Introduction 
At the RAN1 #88 and #88bis meeting, following agreements for handling collision between sPUCCH and sPUSCH, sPUSCH and 1ms PUSCH in the same sTTI/subframe on a given carrier were achieved [1] – [2]:
	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
Agreement:
· Simultaneous transmission of sPUSCH and PUSCH is not supported within the same carrier
Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUSCH
· The UE shall stop/drop the transmission of PUSCH
· FFS: If stopping/dropping is partial or full
· FFS on whether/how to transmit UCI(s) of PUSCH if the PUSCH carries the UCI(s)



In this contribution, we provide our views on the remaining issues for the collision between sPUSCH and sPUCCH and collision handling between sPUSCH and 1ms PUSCH.
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 sPUSCH and PUSCH
In the following, the collision handling between sPUSCH and PUSCH will be discussed in single carrier case and CA case separately.
3.1. For single carrier case 
According to the agreements made at last meeting, simultaneous transmission of sPUSCH and PUSCH is not supported in the same carrier. When the collision happens, sPUSCH transmission is prioritized. The remaining issues are (1) whether the partial or full PUSCH is dropped, and (2) whether/how to transmit UCI contained in the PUSCH. If the UCI in the PUSCH is HARQ-ACK, it is necessary to transmit it, otherwise there will be large DL performance loss; while if the UCI is CSI, it can be dropped. Regarding to how to transmit the HARQ-ACK carried by PUSCH, following two options can be considered.
Option 1: the UE shall drop/stop the full/partial PUSCH transmission and at least HARQ-ACK on PUSCH is re-directed to sPUSCH whatever the collision positions.
As long as the collision between sPUSCH and PUSCH in the same carrier happens, option 1 always redirects the HARQ-ACK on PUSCH to sPUSCH. Whether drop the full PUSCH transmission depends on the time required for the UE to decode the UL grant for sPUSCH. If the PUSCH already starts transmission before UE detects the UL grant for sPUSCH e.g. (n+4) 2-symbol sTTI is the timeline between the UL grant and sPUSCH, then only partial PUSCH can be dropped. If the payload of HARQ-ACK on PUSCH is large e.g., single TDD carrier, considering the limited resource on sPUSCH, the HARQ-ACK can be bundled to generate limited number of bits and piggybacked on the sPUSCH. If the sPUSCH has piggybacked HARQ-ACK bit(s) other than the re-directed ones, the re-directed HARQ-ACK bit(s) is/are appended in the front of or end of the HARQ-ACK bits that are originally piggybacked on the sPUSCH.
Option 2: Depending on the collision positions, if the collision happens on the DMRS symbol of PUSCH, UE stops/drops the full/partial transmission of PUSCH and the HARQ-ACK on PUSCH is re-directed to sPUSCH; otherwise, UE stops/drops the partial PUSCH transmission and keeps the remaining PUSCH transmission carrying the HARQ-ACK.  
As shown in the Figure 1, if the collision happens in sTTI#1 or/and sTTI#4 which collides with the DMRS of legacy PUSCH, stop/drop the whole/partial 1ms PUSCH transmission and redirect the A/N from PUSCH to sPUSCH; Else, if the collision happens in sTTI#2 or/and #3 or/and sTTI#0 or/and #5, UE dropps these part(s) of PUSCH and keeps the UCI on PUSCH transmitted in non-collided parts, no need to redirect the UCI from PUSCH to sPUSCH. Option 2 reduces the impacts due to dropped PUSCH on sPUSCH, while increases the complexity. 
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Figure 1: UCI mapping in PUSCH
Proposal 3: 
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE, option 1 is slightly preferred.
· The UE shall drop/stop the full/partial PUSCH transmission and HARQ-ACK on PUSCH is re-directed to sPUSCH whatever the collision positions.
· FFS HARQ-ACK bundling
3.2. For carrier aggregation case
In case of collision between PUSCH and sPUSCH in the same subframe on different carriers for a UE, simultaneous transmission of sPUSCH and PUSCH should be supported on different carriers. Otherwise, 1ms PUSCH performance will suffer severe degradation. One extreme example is the UE needs to drop PUSCH transmission on 31 carriers due to one sPUSCH transmission on 1 carrier. Since transient period is defined per component carrier as written in TS36.101 section 6.3.4A, unless the UE is power-limited, performance degradation due to overlapping between sPUSCH and PUSCH across different component carriers does not occur.
Proposal 4: 
· Simultaneous transmission of sPUSCH and PUSCH in the same subframe across different carriers should be supported. 
Then the question is how to transmit the UCI in PUSCH that collides with the sPUSCH in the same carrier if there is another PUSCH or sPUSCH transmitted in a different carrier in the same subframe. Following are two options.
Option 1: regardless of the PUSCH/sPUSCH transmission in other carriers, same collision handling as for single carrier case can be applied.
Two options discussed in section 3.1 for single carrier case can be re-used. The UCI is at least HARQ-ACK, and CQI/PMI/RI can be dropped. 
Option 2: In case if dropped/stopped PUSCH due to the collision with a sPUSCH includes UCI, the UCI is re-directed to PUSCH/sPUSCH in another carrier.
As shown in Figure 2a, if there is PUSCH transmission in another carrier, the UCI at least including HARQ-ACK can be re-directed in the PUSCH transmission, whether CSI can also be redirected depends on the UE processing time since rate-matching is required for mapping CSI on PUSCH. Actually, this behavior follows the legacy UE behavior that the UCI should be carried by the carrier with the smallest index since the original PUSCH transmission is dropped or corrupted. Figure 2b shows the UCI is re-directed to sPUSCH on another carrier. The UCI is at least HARQ-ACK and the carrier where the UCI is re-directed should has the lowest index except for the original PUSCH delivering. Compared to option1, option 2 has no impact on sPUSCH performance meanwhile ensures at least the HARQ-ACK performance for legacy TTI. Therefore, option 2 is preferred for CA case.  
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3a: UCI on PUSCH is redirected to PUSCH in the second smallest index carrier
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3b: UCI on PUSCH is redirected to sPUSCH in second smallest index carrier

Above collision handling between sPUSCH and PUSCH on the same or different carrier can also be applied to the collision between sPUCCH and PUSCH on the same or different carrier. Other collisions handling such as collision between sPUSCH and PUCCH, collision between sPUCCH and PUCCH needs further discussions. Which transmission e.g. PUCCH or sPUSCH is prioritized should depend on the UCI type.  
Proposal 5: 
· In case of dropped/stopped PUSCH due to the collision with a sPUSCH includes UCI in the same subframe on a given carrier and there is other PUSCH/sPUSCH transmissions on different carriers, option 2 is preferred.
· At least HARQ-ACK is re-directed to PUSCH/sPUSCH in another carrier having the second lowest CC index.

Proposal 6: 
· Same collision handling mechanism between sPUSCH and PUSCH in the same subframe on the same or different carrier can be applied to the collision handling between sPUCCH and PUSCH in the same subframe on the same or different carrier. 
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: 
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE, option 1 is slightly preferred.
· The UE shall drop/stop the full PUSCH transmission and HARQ-ACK on PUSCH is re-directed to sPUSCH whatever the collision positions.
· FFS HARQ-ACK bundling
Proposal 4: 
· Simultaneous transmission of sPUSCH and PUSCH in the same subframe across different carriers should be supported. 
Proposal 5: 
· In case of dropped/stopped PUSCH due to the collision with a sPUSCH includes UCI in the same subframe on a given carrier and there is other PUSCH/sPUSCH transmissions on different carriers, option 2 is preferred.
· At least HARQ-ACK is re-directed to PUSCH/sPUSCH in another carrier having the second lowest CC index.
Proposal 6: 
· Same collision handling mechanism between sPUSCH and PUSCH in the same subframe on the same or different carrier can be applied to the collision handling between sPUCCH and PUSCH in the same subframe on the same or different carrier
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