3GPP TSG-RAN WG1 Meeting #87
R1-1612813
Reno, USA, 14th -18th November 2016
Agenda item:

6.2.7
Source:
Nokia, Alcatel-Lucent Shanghai Bell 
Title:
Some remaining issues for PUSCH transmission in special subframe
Document for:

Discussion and Decision
1
Introduction
A Rel.14 WI “Uplink Capacity Enhancement for LTE” was approved in RAN#71, and one of the objectives of this WI is shown below [1].
· UL support of PUSCH transmission in special subframe [RAN1]

· Specify mechanism for supporting PUSCH transmission in special subframe with DwPTS of 6 OFDM symbols, GP of 2 OFDM symbols. [RAN1, RAN2]
· Introduce applicable RF requirements [RAN4]
· Backward compatibility with legacy UEs is maintained

The following HARQ timing agreements were reached in RAN1#86 bis meeting. [2]
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
	 
	 
	 


In this contribution, we give our views on the working assumptions.
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Remaining issues
HARQ timing for PUSCH on UpPTS for UL/DL configuration 0
In last RAN1 meeting, the working assumption was reached for the timing of UL grant and PUSCH transmission for UL/DL configuration 0. With this working assumption, the PUSCHs on UpPTS and on following normal UL subframe can be scheduled together with one UL index indication, the UE peak data rate is enhanced with no additional PDCCH overhead. Thus the working assumption can be confirmed. In addition, it can be applied to UL MIMO scenario as well, i.e., DCI format 4.

Proposal 1: Confirm the working assumption for UL grant and PUSCH transmission timing for UL/DL configuration 0, and this working assumption is also applied to DCI format 4.

DMRS for PUSCH in UpPTS is transmitted in the UpPTS
With the working assumption made in last meeting, the DMRS transmission position is the same as the position of DMRS transited in normal UL subframe. Then for normal CP, depending on SRS configuration, PUSCH capacity in special subframe can be two symbols to six symbols. It is aligned the work item objective to improve the UL capacity. In addition, the same DMRS position as normal UL subframe simplifies the UE implementation. 

Proposal 2: Confirm the working assumption that DMRS is transmitted in the symbol index l=3 for normal CP, and the symbol index l=2 for extended CP.
For FFS part of DMRS design, in case of no DMRS is transmitted in special subframe, to enable eNB to demodulate the PUSCH in special subframe, DMRSs need to be transmitted in the following UL subframe. As a consequence, there are two possible PUSCH scheduling schemes. First, the PUSCHs in both special subframe and following UL subframe are scheduled together, this would restraint the eNB scheduling. Second, PUSCH is transmitted in special subframe and DMRS is transmitted in the following UL subframe without PUSCH scheduled, as discussed in last RAN1 meeting, it could cause the UE transmission mask issue, and it is not efficient to transmit PUSCH in special subframe instead of in normal UL subframe. In short, it’s not desirable to allow PUSCH transmission without associated DMRS in the same subframe.
Proposal 3: PUSCH transmission without associated DMRS in the special subframe is not allowed. 
3
Conclusion
In this contribution, we discussed the UL grant and PUSCH timing for UL/DL configuration 0 and DMRS design issue for PUSCH transmission in special subframe. Based on our analysis, the following proposals are made. 
Proposal 1: Confirm the working assumption for UL grant and PUSCH transmission timing for UL/DL configuration 0, and this working assumption is also applied to DCI format 4.

Proposal 2: Confirm the working assumption that DMRS is transmitted in the symbol index l=3 for normal CP, and the symbol index l=2 for extended CP.
Proposal 3: PUSCH transmission without associated DMRS in the special subframe is not allowed.
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