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1 Introduction
At the RAN1 #88bis meeting, it was agreed that simultaneous transmission of sPUSCH and PUSCH is not supported within the same carrier. In particular, UE shall transmit sPUSCH and stop/drop the transmission of PUSCH. In the RAN1 #89 meeting, the following agreement was further made on this issue [1]:
	Agreement:

· Simultaneous transmission of TTI and sTTI UL channels is not allowed within the same carrier on overlapped symbols

· PUSCH and sPUSCH (already agreed)

· PUCCH and sPUCCH

· PUSCH and sPUCCH

· PUCCH and sPUSCH

· FFS in case of different carriers

· FFS on non-overlapping symbols

Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH without resuming the transmission

· FFS: HARQ-ACK of PUSCH is transmitted on sPUSCH

·  FFS on how to map HARQ-ACK of PUSCH to sPUSCH

· FFS on whether CSI of PUSCH is dropped or not

· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted
Agreement:
· In case of collision between PUCCH format 2/4/5 and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUSCH

· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 without resuming the transmission

· FFS: If HARQ-ACK of PUCCH is transmitted 

· FFS on whether CSI of PUCCH is dropped or not

· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted

· FFS for other PUCCH formats




In this contribution we present our views on the FFS aspects to handle different collision cases due to different processing or UL scheduling timing.  
2. Discussion
2.1 UCI multiplexing details  
It was agreed to prioritie sTTI transmissions for some collision cases between UL sTTI and normal TTI transmissions. The remaining question is how to transmit UCI that is carried on normal UL transmissions (i.e., PUCCH/PUSCH). The design should target for reduced UCI dropping in general. More specifically, HARQ-ACK dropping should be avoided to prevent DL throughput loss. Hence, an option with dropping CSI when colliding with multiple A/Ns should be supported similarly as in Rel-8 when the total UCI payload exceeds the capacity of the selected PUCCH format.  
Propsoal 1: Dropping HARQ-ACK information should be avoided in case of collision between sTTI and normal TTI transmissions.  

For the case of collison between sPUCCH and PUCCH, the UCI information conveyed on PUCCH, e.g., HARQ-ACK or RI, can be mapped to sPUCCH and sPUSCH, respectively. It is up to the eNB scheduler to properly select one of the configured sPUCCH formats through the latest sTTI DL grant or allocate the sPUSCH resources by taking into account the total HARQ-ACK bit number to be accommodated. 
A further extension is required in case HARQ-ACK feedback should be fed back on sPUSCH/sPUCCH in the same sTTI as multiple cell periodic CSI feedback in CA. Like in current LTE, if the total number of HARQ-ACK bits before spatial bundling exceeds the capacity of sPUCCH/sPUSCH, spatial bundling should be applied. In case the number of HARQ-ACK bits still exceeds the capacity after spatial bunding, the P-CSI reports should be dropped and only HARQ-ACK bits are reported. Otherwise, the P-CSI can be selected from the highest to lower priority until the total number of (spatial bundled) HARQ-ACK bits and the selected P-CSI bits reach the capacility of the sPUCCH format or sPUSCH resource. Which P-CSI is selected is given by the existing prioritization rules. This also implies that some types of P-CSI may be dropped due to capacity limitation on sTTI. 
Proposal 2: In case of collision between sTTI and normal TTI, baseline is to drop CQI/PMI/RI for both normal TTI and sTTI to prioritize the concatenated HARQ-ACK information. 
Some form of ACK/NACK compression should be also considered in order to fit the large concatenated HARQ-ACK payload into the prioritized sPUCCH/sPUSCH. As mentioned earlier, legacy spatial bundling can be first applied on HARQ-ACK associated with sPDSCHs in case the total HARQ-ACK payload exceeds the capacity. Alterntively, this can be fully controlled by higher layers like in eCA. Other ACK/NACK compression schemes can be additionally considered to minimize HARQ-ACK payload on sTTI, taking into account cases with missed DL assignment. We note that DAI-based design would be the simplest way to address this problem.     
Proposal 3:  Define the HARQ-ACK compression scheme to convey the HARQ-ACK bits associated with both PDSCH and sPDSCH in case of UL transmission collision. 

2.2 On collisions with different PUCCH formats 
It was agreed to prioritize sPUSCH transmissions in case of collison with PUCCH format 2/4/5 due to delay- sensitive traffic with sTTI operation. However, how to handle the UCI (i.e., HARQ-ACK and CSI) carried on the PUCCH format, i.e., PUCCH format 1a/1b/3 should be futher considered. The reason behind this argument, as pointed out in the last meeting, is that these PUCCH formats apply time-domain OCCs over multiple symbols in a slot and puncturing the PUCCH transmission by sTTI may create interference across UEs due to the loss of the PUCCH orthogonality property at the receiver side.  

Generally, it is preferable that the collison handling of PUCCH format 1a/1b/3 is exactly the same as in the case of other PUCCH formats. The reason behind this argument, besides the goals of minimizing the standardization and testing efforts, is to simplify the implementation at the UE and avoid increased detection complexity at the eNB side. It should be kept in mind that reduced latency was one of the most important drivers behind sTTI operation. In that sense, prioritizing sTTI transmissions is clearly the most preferred choice to meet the required delay requirement. It can be also noted that eNB can manage the resource allocation and transmission of PUCCH format 1a/1b/3. The problem of inter-user interference due to early termination of PUCCH transmission is to some extent under network control. 
Based on this discussion, we propose dropping the PUCCH transmission as the way to handle the collision with all PUCCH formats. 

Proposal 4: In case of collison between sPUCCH and PUCCH, sPUCCH is transmitted and the PUCCH transmission should be dropped as soon as possible regardless of the PUCCH format.
3. Conclusions
In this contribution, we have discussed detailed collision handling issues for various combinations of sTTI and normal TTI and propose the following:  
Propsoal 1: Dropping HARQ-ACK information should be avoided in case of collision between sTTI and normal TTI transmissions.  

Proposal 2: In case of collision between sTTI and normal TTI, baseline is to drop CQI/PMI/RI for both normal TTI and sTTI to prioritize the concatenated HARQ-ACK information. 
Proposal 3:  Define the HARQ-ACK compression scheme to convey the HARQ-ACK bits associated with both PDSCH and sPDSCH in case of UL transmission collision. 

Proposal 4: In case of collison between sPUCCH and PUCCH, sPUCCH is transmitted and the PUCCH transmission should be dropped as soon as possible regardless of the PUCCH format.
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