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1. Introduction
At the RAN1#88 meeting, following agreements were achieved [1]:
	Agreement:
· For FS1, the UE is not expected to receive DL assignments for the same carrier where HARQ-ACK would occur in the same subframe
Agreement:
· Adopt the following behaviour for handling the collision of conflicting UL grants with n+3 and n+4 timing 
· The UE is not expected to receive conflicting UL grants with N+3 and N+4 timing scheduling PUSCH for the same UL subframe of a carrier
· Note: If the UE receives conflicting UL grants with N+3 and N+4 timing scheduling PUSCH for the same UL subframe of a carrier, the UE behavior is left up to UE implementation.
Agreement:
· For FS1, the UE is not expected to be able to receive UL grants with N+3 and N+4 timing in the same subframe and carrier
· Note: This might not imply specification changes
Agreement:
· For a UE configured with shortened processing time in 1ms TTI, the UE is not expected to receive more than one valid DL assignments for scheduling unicast PDSCHs having different processing times (e.g., n+3 and n+4) in a subframe for a given carrier. 



For a given UE, the PUCCH format 1a/1b resource collision and two PUSCH transmissions in the same subframe in the same carrier caused due to switching the processing time between n+4 to n+3 is handled by above first and second agreement; Collisions for two UL grants/DL assignments with different processing time received in the same subframe in the same carrier is also handled by above third and fourth agreement. Now the remaining issue is the PUCCH resource collision between different UEs with n+3 and with n+4 processing time which will be discussed in this contribution. In addition, we also present our views on the configuration and fallback operation for 1ms TTI with shortened processing time (sPT).
2. Handling PUCCH resource collisions between UEs with n+4 and n+3
The resource for PUCCH format 1a and 1b is implicitly derived from the first CCE in the PDCCH used to schedule the downlink transmission to the UE. As shown in Figure 1, PUCCH resource collision happens between two UEs scheduled by PDCCH with different processing time for 1ms TTI. eNB scheduler should avoid PUCCH resource collision for between UEs with processing time n+3 and n+4. In order to do this, PUCCH resource for n+3 should be indicated in an explicit manner, e.g., by using ARI [2]. Regarding UL data scheduling for different UEs with different timings, since PUSCH resource assignment is based on the resource allocation field in the DCI, eNB scheduler can avoid resource collision between UEs having different timings.
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Fig. 1	PUCCH resource collision between UEs with different processing time.

Proposal 1:
· For PUCCH resource collision between different UEs with different processing times, explicit indication of PUCCH resource, e.g., by using ARI for processing time n+3 is supported.

3. Configuration and fallback operation for 1ms TTI with sPT
Regarding the configuration of shortened processing time for 1ms TTI, two options can be considered for the single carrier having both DL and UL.
Option 1: independent sPT configuration for UL data transmission and HARQ-ACK feedback timing. 
Option 2: common sPT configuration for UL data transmission and HARQ-ACK feedback timing.
Option 1 results in the case that the timing for DL data to HARQ-ACK is n+3 while the timing for UL grant to UL data is n+4 or vice versa. There is no clear benefit to allow such independent configuration rather it complicates the scheduling and HARQ procedures especially when HARQ-ACK needs to be piggybacked on PUSCH in TDD carrier.  Therefore, option 2 is preferred.
For carrier aggregation (CA) and dual connectivity (DC) scenario, similar analysis as single carrier case still applies: if independent sPT configuration is allowed for different CCs within one PUCCH-group/cell-group, it results the case where CCs configured with shortened processing time for 1ms TTI and not configured with shortened processing time for 1ms TTI within the PUCCH-group or cell-group share the same PUCCH cell, and depending on which CC the PDSCH is scheduled, HARQ-ACK feedback timing is different. Therefore, common sPT configuration for 1ms TTI for all CCs within a given PUCCH-group/cell-group is supported.
Based on above discussions, it is natural that the fallback from n+3 to n+4 is jointly applied to both DL and UL.

Proposal 2:
· For the configuration of shortened processing time for 1ms TTI,
· In case of single carrier having both DL and UL, common sPT configuration for both UL data transmission and HARQ-ACK feedback timing is supported.
· In case of CA and DC, common sPT configuration for 1ms TTI for all CCs within a given PUCCH-group/cell-group is supported.

Proposal 3:
· [bookmark: _GoBack]RAN1 to confirm that timing fallback operation is jointly applied to both DL and UL.

4. Conclusion
In this contribution, we discussed PUCCH resource collision handling between different UEs with different processing times and the configuration and fallback operation for 1ms TTI with sPT. Following proposals were reached:
Proposal 1:
· For PUCCH resource collision between different UEs with different processing times, explicit indication of PUCCH resource, e.g., by using ARI for processing time n+3 is supported.
Proposal 2:
· For the configuration of shortened processing time for 1ms TTI,
· In case of single carrier having both DL and UL, common sPT configuration for both UL data transmission and HARQ-ACK feedback timing is supported.
· In case of CA and DC, common sPT configuration for 1ms TTI for all CCs within a given PUCCH-group/cell-group is supported.
Proposal 3:
· RAN1 to confirm that timing fallback operation is jointly applied to both DL and UL.
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