Page 1

3GPP TSG-RAN WG1 #89
R1-1707287
Hangzhou, P.R. China, 15th – 19th May, 2017
Source: 
Intel Corporation 
Title:                     
Asynchronous HARQ for PUSCH transmissions
Agenda item:
6.2.1.1.4
Document for:
Discussion and Decision
1 Introduction
In RAN1 #87 the following agreement was made for shortened processing time for 1ms TTI [1]: 

	Agreement
· For 1 ms TTI shortened processing, support fallback to legacy processing timing n+4 by the search space, i.e.  DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH.
· For PDSCH the HARQ processes of n+3 1ms TTI and n+4 1ms TTI are shared
· FFS: Possible PUSCH HARQ processes sharing between n+3 1ms TTI and n+4 1ms TTI
· FFS: UE behaviour in case of n+3 and n+4 collision
· Note: It is not expected that the eNB will often change between n+3 and n+4 scheduling timing


In this contribution, we discuss the open issues, focusing on the interaction handling of HARQ processes with different processing timing and remaining details of DCI format to enable asynchronous UL HARQ.  
2. Discussion
2.1 Interaction between n+3 and n+4 Uplink HARQ processes

In RAN1 #86 it was agreed to support PHICH-less asynchronous HARQ for UL with reduced processing time i.e. n+3. One issue that RAN1 needs to discuss is how to handle the interaction between synchronous UL HARQ using legacy n+4 timing and asynchronous HARQ using n+3 timing. Two solutions exist, either using separate UL HARQ process or introducing joint UL HARQ process. The former solution is simple at a cost of increased latency during this reconfiguration time interval, because eNB can only use n+4 scheduling timing until the completion of the pending synchronous HARQ processes. How severe the restriction would depend on how often the UE is reconfigured with n+3 or n+4 timing. The latter solution can reduce the latency by using n+3 timing for retransmission of ongoing synchronous HARQ processes but would require additional standardization and testing efforts to generate a HARQ process ID for each synchronous HARQ process. Hence, it allows to use the asynchronous HARQ for retransmissions of pending synchronous HARQ processes to reduce processing time.    

The assmumption agreed by RAN1 in the previous meetings is that scheduling timing change between n+3 and n+4 is expected to be rather rare behavior since n+3 timing would be typically configured for a UE in order to minimize the overall packet latency subject to UE capability. We do not see any benefit to switch these two timings within a short duration. The n+4 timing is most likely be limited to initial stage upon a initial access to a target cell, while n+3 timing will be subsequently configured upon acquiring the corresponding UE capability. Therefore, avoiding additional standard/tesing efforts is preferable to minimize the feature complexity.  

Proposal 1: The PUSCH HARQ processes sharing between n+3 and n+4 for 1ms TTI is not supported. 

2.2 DCI format details
It was agreed at RAN1 #86 to support asynchronous HARQ operation by adding bits field to indicate HARQ process ID and RV [1]. Assuming a same reduced processing timeline at the eNB, it seems clear that 3-bits HARQ process ID and 2-bits RV are proper settings to enable asynchronous HARQ operation for both FS1, FS2 and FS3. 

Proposal 2: Introducing 3-bits HARQ process ID fields and 2-bits RV field for asynchronous UL HARQ.    
3. Conclusions
In this contribution, we have shortly discussed two open issues regarding asynchronous UL HARQ operation i.e. interactions of new and legacy HARQ processes due to different processing time and details of UL grant format. Based on the discussions, we have following proposals:   
Proposal 1: The PUSCH HARQ processes sharing between n+3 and n+4 for 1ms TTI is not supported. 

Proposal 2: Introducing 3-bits HARQ process ID fields and 2-bits RV field for asynchronous UL HARQ.       
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