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1.1.1 Uplink Capacity Enhancements for LTE

WID in RP-160664
Specification of PUSCH in special subframe, with focus on the design of HARQ timing, TBS determination, UL DM-RS, TTI bundling, related signalling and procedure

R1-1608607
Further Discussion on Scheduling and HARQ Timing for PUSCH on UpPTS
Huawei, HiSilicon

R1-1608740
Remaining issues for PUSCH support in UpPTS
CATT

R1-1609991
PUSCH in UpPTS
Qualcomm Incorporated
R1-1609297
Discussion on HARQ timing design for PUSCH in UpPTS
CMCC

R1-1609883
HARQ timing for PUSCH transmission in special subframe
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608608
Transmission of PUSCH on UpPTS
Huawei, HiSilicon
R1-1609295
Discussion on TBS scaling design for PUSCH in UpPTS
CMCC

R1-1609296
Discussion on TTI bundling for PUSCH  in UpPTS
CMCC

R1-1609354
Discussion on UCI in PUSCH on UpPTS
Huawei, HiSilicon

R1-1609294
Discussion on DMRS design for PUSCH in UpPTS
CMCC
R1-1609884
HARQ timing for TTI bundling for PUSCH transmission in special subframe
Nokia, Alcatel-Lucent Shanghai Bell
R1-1610695
WF on HARQ timing for PUSCH in UpPTS

CMCC

R1-1610696
WF on DMRS for PUSCH in UpPTS

CMCC

Agreement:
· For TDD UL/DL configuration 1~5

· Support adaptive HARQ transmission, and specify the timing from PUSCH to PUSCH retransmission grant according to the following table

	TDD DL/UL config.
	UL subframe index n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	
	4
	4
	6
	
	
	4
	4
	6
	

	2
	
	5
	6
	
	
	
	5
	6
	
	

	3
	
	6
	6
	6
	6
	
	
	
	
	

	4
	
	6
	6
	6
	
	
	
	
	
	

	5
	
	6
	6
	
	
	
	
	
	
	


· Support non-adaptive HARQ transmission

FFS the timing from PUSCH to its ACK/NACK feedback in PHICH
Agreement:
· For TDD UL/DL configuration 6, support the following timing design from UL grant to PUSCH
· Introduce two bits for UL index field in DCI for UL grant in UE specific search space
· The UL index is interpreted as 

· When MSB=1 and LSB=0: UE shall upon detection of a PDCCH with DCI format 0/4 in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, with the value of k in the following table
· When MSB=0 and LSB=1: UE shall adjust the corresponding PUSCH transmission in subframe n+6
· When MSB=1 and LSB=1: UE shall adjust the corresponding PUSCH transmission in both subframes n+k and n+6, with the value of k in the following table
	TDD UL/DL
Config
	DL subframe index n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	6
	7
	7
	 
	 
	 
	7
	7
	 
	 
	5


Agreement:
· For TDD UL/DL configuration 0 and 6

· Support both adaptive and non-adaptive HARQ transmission, and specify the timing from PUSCH to its ACK/NACK feedback in PHICH or UL grant for retransmission according to the following table

	TDD UL/DL
Config
	subframe index n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	 
	5
	4
	7
	6
	 
	5
	4
	7
	6

	6
	 
	4
	4
	6
	6
	 
	4
	4
	7
	 


Agreement:
· DMRS for PUSCH in UpPTS is transmitted in the UpPTS
· Working assumption: DMRS is transmitted in the symbol index l=3 for normal CP, and the symbol index l=2 for extended CP

· FFS: Support additionally the following alternative by RRC configuration for DMRS transmission for PUSCH in UpPTS:

· DMRS for PUSCH in UpPTS is transmitted in the following UL subframe, and reuse the legacy DMRS pattern in normal UL subframe
Working assumption:
· For TDD UL/DL configuration 0

· Support the following for timing from UL grant to PUSCH
· Change the interpretation of UL index field
· 1)MSB=1, LSB=0: UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, with k given in the following table.
· 2)MSB=0, LSB=1: UE shall adjust the corresponding PUSCH transmission in subframe n+7
· 3)MSB=1, LSB=1: UE shall adjust the corresponding PUSCH transmission in both subframes n+ k and n+7, with k in the following table
	TDD UL/DL
Config
	DL subframe index n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	5
	 
	 
	 
	4
	5
	 
	 
	 


