Page 1

3GPP TSG-RAN WG1 #88bis
R1-1704671
Spokane, USA 3rd – 7th April 2017
Source: 
Intel Corporation 
Title:                     
Remaining details of scheduling and HARQ timeline for 1ms TTI
Agenda item:
7.2.1.1.2
Document for:
Discussion and Decision
1 Introduction
In RAN1 #88, very good progress was made on defining the UL scheduling timing with reduced processing time, finalizing all cases for UL/DL configuration 1~5 and identifying candidates for the remaining configurations in [1]. 
In this document we further present our views on the details of UL scheduling timing relations that are needed for UL/DL configuration 0 and 6 assuming a minimum timing of n+3 ms considering both SSC 0-9 and SSC-10.  
2. Discussion
Two design principles to optimize the scheduling delay can be listed as follows: 
·    Placement of PDCCH can be timed for minimum latency (optimum scheduling) and for optimum power savings in conjunction with DRX; 
·    Take ito accout the limited control channel size in the special subframe.  
One design satisfying these design principles is summarized in Table 1 and shown in FIG.1. The value k listed indicates for a UL grant received in subframe n, the PUSCH transmission will happen in subframe n+k depending on the two bits UL index.   
Table 1: k value for TDD UL/DL configuration 0 and 6

	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0 (UL grant w/ UL index MSB=1)
	3
	5
	
	
	
	3
	5
	
	
	

	0 (UL grant w/ UL index LSB=1)
	4
	6
	
	
	
	4
	6
	
	
	

	6 (UL grant w/ UL index MSB=1)
	4
	6
	
	
	
	3
	6
	
	
	4

	6 (UL grant w/ UL index LSB=1)
	6
	6
	
	
	
	
	
	
	
	


We prefer to adopt a unified UL scheduling timeline for SSC 0-9 and 10 due to additional benefits of reduced standardization/test/implement efforts. The corresponding UL index or timing for SSC10 scheduling can be simply treated as invalid when SSC 0-9 is configured. 
Proposal: Adopt Table 1 as the UL grant to PUSCH timing for TDD UL/DL configuration #0 and #6. 
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Figure 1: An example of PUSCH scheduling timeline with n+3 minimum timing
3. Conclusions
In this contribution, we provided our views on the UL scheduling timeline for a minimum timing of n+3. Based on the discussion, we propose Table 1 to be adopted as the UL grant to PUSCH timeline for the reduced processing time of 1ms: 
Proposal: Adopt Table 1 as the UL grant to PUSCH timing for TDD UL/DL configuration #0 and #6. 
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