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1 Introduction

In RAN1#89 [1], following agreements on processing time reduction for 1ms TTI UL HARQ have been achieved: 
Agreement:
For a UE configured with n+3 1ms TTI, synchronous UL HARQ is supported for UL transmissions with legacy processing time (n+4)
Agreement:
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

Agreement:
The PUSCH UL HARQ processes of n+3 1ms TTI and n+4 1ms TTI are not shared
In RAN1#90 [2], following agreements on processing time reduction for 1ms TTI UL HARQ have been achieved: 
Agreement:

Support HARQ process sharing between TTI and sTTI

· The sharing is only possible for asynchronous HARQ processes, i.e. not supported for legacy processing time synchrounous UL HARQ processes
· If configured with sTTI on a CC:

· the HARQ ID field size in the DL assignments of PDSCH on USS for legacy and reduced processing time is the same as for sPDSCH assignments 

· the HARQ ID field size in the UL grants on USS for reduced processing time is the same as for sPUSCH grants

· The re-transmission of a TB with another (s)TTI length is possible if:
· The number of codewords of the HARQ process is not larger than supported by the respective sTTI length
· The TB size of a codeword is not larger than X. X is FFS and may be sTTI length dependent.
· FFS other restrictions
This contribution discusses remaining aspects related to asynchronous UL HARQ for 1ms TTI in case the UE is configured also with sTTI.
2 Discussion on Asynchronous UL HARQ
One remaining issue is the maximum number of UL HARQ processes for n+3 1ms TTI in case the UE is also configured with sTTI. There are two viewpoints for n+3 1ms TTI UL HARQ process number:
· Alt A. The maximum number of UL HARQ processes for n+3 1ms TTI is 8 in case the UE is configured also with sTTI.

· Alt B. The maximum number of UL HARQ processes for n+3 1ms TTI is the same with sTTI in case the UE is configured also with sTTI.

Alt A is a simple and straightforward solution. It may have lower flexibility and system efficiency since one transmit block that is failed in transmission in sTTI operation, cannot be re-transmitted with the 1ms TTI processing time, during the reconfiguration and fallback operation. 
According to the HARQ process switching between TTI and sTTI agreed in the last meeting, in contrast to Alt A, Alt B has a better support to HARQ process switching. In Alt B, it means 16 HARQ processes are also available for 1ms TTI if the HARQ process number of 2/3-symbol sTTI is 16. Then, the DCI of n+3 1ms TTI needs to increase the HPN field to 4 bits. 
Considering the limited flexibility from Alt A, Alt B is preferred with following proposal:
Proposal: The maximum number of UL HARQ processes for n+3 1ms TTI is the same as that for sTTI when the UE is configured with sTTI.
Furthermore, if the maximum number of UL HARQ processes for n+3 1ms TTI is the same with sTTI, in case the UE is configured also with sTTI, the issue that how to distinguish sDCI or DCI in PDCCH region should be considered. The further discussion is in the companion paper[4].
3 Conclusion
In this contribution, the asynchronous UL HARQ for n+3 1ms TTI is discussed, the following proposal is  given:
Proposal: The maximum number of UL HARQ processes for n+3 1ms TTI is the same as that for sTTI when the UE is configured with sTTI.
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