Page 1



3GPP TSG RAN WG1 Meeting 90bis  

                                                       
R1-1717527
Prague, CZ, 9th – 13th, October 2017
Agenda Item:

6.2.1.1.3
Source:


Samsung
Title:


UL DCI for asynchronous UL HARQ
Document for:

Discussion and decision
1 Introduction

In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1]. The updated WID was approved in RAN#73 [2], but the part of 1ms TTI is the same as the previous one. The objectives for processing time reduction with 1ms TTI are as below.

	For Frame structure types 1, 2 and 3 for legacy 1 ms TTI operation: [RAN1, RAN2, RAN4] (until RAN1#88)

· Specify support for a reduced minimum timing compared to legacy operation according to [2] between UL grant and UL data and between DL data and DL HARQ feedback for legacy 1ms TTI operation, reusing the Rel-14 PDSCH/(E)PDCCH/PUSCH/PUCCH channel design [RAN1, RAN2]
· This applies at least for the case of restricted maximum supported transport block sizes for PDSCH and/or PUSCH when the reduced minimum timing is in operation, and if agreed by RAN1 for the case of unrestricted maximum supported transport block sizes. 
· Specify support for a reduced maximum TA to enable processing time reductions

· Note that the size of the reduction in minimum timing may be different between UL and DL cases.

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

· Study and specify, if agreed by RAN1, asynchronous HARQ for PUSCH with reduced processing time [RAN1, RAN2]



This contribution considers asynchronous HARQ in UL for the reduced processing time operation. This is a re-submission of R1-1713496.
2 Discussions 
In RAN1#89, the following agreements are made regarding asynchronous UL HARQ.
	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


DCI formats for UL in FS1 and FS2

RAN1 also agreed that PHICH-less asynchronous HARQ for UL is used for 1 ms TTI with shortened processing time. In order to use asynchronous HARQ, UL DCI needs to include the following parameters.

· HARQ process number – depend on FS1/FS2
· Redundancy version – 2 bits
Proposal 1: For UL scheduling in FS1/FS2, new DCI formats as DCI format 0S/4S are defined.

DCI formats for UL in FS3

UL DCI format for FS3, i.e., DCI formats 0A/0B and 4A/4B are for asynchronous HARQ, where those DCI formats include the bit fields corresponding to HARQ process number, new data indicator, and redundancy version. Therefore, there is no need for new UL DCI formats in FS3. 
Proposal 2: DCI formats 0A/0B and 4A/4B is reused. No new DCI formats are defined. 
3 Conclusions
In this contribution, the aspects related asynchronous HARQ in UL are discussed. It can be summarized as below. 
Proposal 1: For UL scheduling in FS1/FS2, new DCI formats as DCI format 0S/4S are defined.
Proposal 2: DCI formats 0A/0B and 4A/4B is reused. No new DCI formats are defined.
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