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1 Introduction
In RAN1 #89, the following agreement was made for UL HARQ operation with shortened processing time for 1ms TTI [1]:
	Agreements: 

· For a UE configured with n+3 1ms TTI, synchronous UL HARQ is supported for UL transmissions with legacy processing time (n+4) 

· The maximum number of UL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI

· FFS: In case the UE is configured also with sTTI

· The PUSCH UL HARQ processes of n+3 1ms TTI and n+4 1ms TTI are not shared


In this contribution, we further discuss two remaining issues to support asynchronous HARQ operation for PUSCH transmission with reduced processing time, focusing on the detailed DCI format and HARQ processes for a UE that is configured with both sTTI and sPT for 1ms TTI operation.  
2. Discussion
It was agreed in RAN1 #86 to support asynchronous HARQ operation by adding fields to indicate the HARQ process ID and RV [1]. Assuming the same reduced processing timeline at the eNB, it seems clear that the 3-bit HARQ process ID and 2-bit RV fileds are proper settings to enable asynchronous HARQ operation for FS1, FS2 and FS3 for UEs that are not configured with sTTI operation.  

Proposal 1: Introduce 3-bit HARQ process ID and 2-bit RV fields for a UE that is not configured with 2-symbol sTTI operation. 

Some additional considerations are needed to minimize the retransmission latency for the UEs that are also configured with sTTI operation. For instance, a relatively larger number of HARQ processes (e.g., 16) is supposed to be defined for 2-symbol sTTI operation. Consequently, when switching from sTTI to TTI operation, half of the sTTI HARQ processes can not be scheduled for retransmission assuming that a 3-bit HARQ Process ID is used in DCI format for 1ms TTI with sPT operation. This results in performance degradation with respect to both throughput and latency. To address this problem, we propose to enable HARQ transmissions across normal TTI and sTTI when switching between them:
Proposal 2: Extend the HARQ process ID field to 4 bits and introduce a 2-bit RV field for a UE that is also configured with 2-symbol sTTI operation. 
DCI formats transmited in the common search space (CSS) with CRC being scrambled by C-RNTI are directed to a special UE and new DCI formats proposed earlier could be applied for CSS in order to reduce HARQ latency. However, this changes the DCI format sizes and the UE would have to monitor DCI format 0 with an additional size which would incease the number of blind decoding attempts. Therefore, we propose the following: 

Proposal 3:  Keep the DCI format transmitted in common search space as for legacy LTE when a UE is configured with n+3 operation for 1ms TTI transmission.       
3. Conclusions
In this contribution, we discussed two remaining issues to enable asynchronous HARQ for n+3 operation and propose the following:
Proposal 1: Introduce 3-bit HARQ process ID and 2-bit RV fields for a UE that is not configured with 2-symbol sTTI operation. 

Proposal 2: Extend the HARQ process ID field to 4 bits and introduce a 2-bit RV field for a UE that is also configured with 2-symbol sTTI operation.   
Proposal 3:  Keep the DCI format transmitted in common search space as for legacy LTE when a UE is configured with n+3 operation for 1ms TTI transmission.       
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