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1.1.1 Uplink Capacity Enhancements for LTE

WID in RP-160664
Finalizing specification of PUSCH in special subframe including the design of scheduling timing for TDD DL/UL configuration 0, HARQ timing for TDD DL/UL configurations 1 to 5, UL DMRS transmission, TBS determination, related signaling and procedures and resolving any remaining issues.
R1-1611171
Remaining issues on Scheduling and HARQ Timing for PUSCH on UpPTS
Huawei, HiSilicon

R1-1611172
Transmission of PUSCH on UpPTS
Huawei, HiSilicon

R1-1611347
Remaining details on PUSCH in UpPTS
CATT

R1-1611619
PUSCH in UpPTS
Qualcomm Incorporated

Agreement
· UCI cannot be transmitted in PUSCH in UpPTS

R1-1612173
Discussion on TTI bundling for PUSCH in UpPTS
CMCC

R1-1612174
Discussion on TBS scaling design for PUSCH in UpPTS
CMCC

R1-1612175
Discussion on DMRS design for PUSCH in UpPTS
CMCC

R1-1612176
Discussion on remaining issues for PUSCH in UpPTS
CMCC

R1-1612295
DMRS for PUSCH in UpPTS
Panasonic

R1-1612813
Some remaining issues for PUSCH transmission in special subframe
Nokia, Alcatel-Lucent Shanghai Bell

R1-1612814
HARQ timing for TTI bundling for PUSCH transmission in special subframe
Nokia, Alcatel-Lucent Shanghai Bell
R1-1613359
Offline discussion on remaining issues for PUSCH in UpPTS
CMCC
Agreements
· Support both adaptive and non-adaptive HARQ for TTI bundling considering PUSCH in UpPTS
· Specify the PHICH timing for TTI bundling as follows 
· For scheduled PUSCH transmissions in subframe n, which corresponds to the last TTI in the bundle, a UE shall determine the corresponding PHICH resource in subframe n+k_phich, with k_phich in the following table
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· The UE shall upon detection of a PHICH transmission intended for the UE in subframe n-l, adjust the corresponding first PUSCH transmission in the bundle in subframe n+k, with l in the following table
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· Note: The value k refers to the previous agreement from RAN1 #86, as follows below
· The 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 in the following table

[image: image3.png]TDD DL subframe number n

uL/DL 0 1 2 3 4 5
Config
uration

2 5 4

3 4





· The number of HARQ processes for subframe bundling operation under TDD configuration 2 and 3 is two.
· The power control timing for PUSCH in UpPTS for TDD configuration 0-6 follows the following Table
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· 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 0/4 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
	 
	 
	 


· For UL grant to PUSCH timing in TDD UL/DL configuration 6, the LSB=1 in UL index is not allowed for the subframe #9

· If PUSCH transmission in UpPTS is configured, the number of HARQ processes when subframe bundling is not configured follows the following table

· Note: Compared with the case for existing number of HARQ processes, the modifications are: 
· For TDD UL/DL configuration 0, 1, 2 and 6, two more HARQ processes are added, 
· For TDD UL/DL configuration 3-5, one more HARQ process is added
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· DMRS for PUSCH in UpPTS is transmitted in the UpPTS, 
· DMRS is transmitted in the symbol index l=3 for normal CP, and the symbol index l=2 for extended CP.
Conclusion

No consensus to introduce the following:
· The UE can be configured by RRC not to transmit DMRS for PUSCH in UpPTS per carrier
· This configuration is a UE capability
· Note 1: RAN1 assumes that the power and phase of the PA is not changed between PUSCH in UpPTS and PUSCH in the following UL subframe
· Note 2: RAN1 assumes for the above configurations that the UE is configured with Ks=0, is scheduled with the same PRBs in both UpPTS and the following UL subframe on all UL carriers, open loop component in the power control is the same in PUSCH in UpPTS and the following UL subframe, TPC command should not be updated between the UpPTS PUSCH and PUSCH in the following UL subframe, simultaneous PUSCH and PUCCH is not configured, the phase in the PA is kept in the case that there is an empty OFDM(s) between the PUSCH in UpPTS and PUSCH in the following UL subframe, SRS is not transmitted in the PUSCH in UpPTS, UL extended CP is not configured, no collision with PRACH format 4 with PUSCH in UpPTS
R1-1613674
WF on DMRS for PUSCH in UpPTS
CMCC, Huawei, HiSilicon, CATT
Agreements
· The number of data symbols for PUSCH in UpPTS is configured per carrier for a given UE by RRC

· For NCP, the number of data symbols for PUSCH in UpPTS can be 2,3,4,5;
· For ECP, the number of data symbols for PUSCH in UpPTS can be 1,2,3,4;

· For TBS selection for PUSCH in UpPTS, the PRB scaling factor are chosen based on the following table
	Available SC-FDMA data symbols in PUSCH 
	1
	2
	3
	4
	5

	Scaling factor 
	1/8
	3/8


R1-1613188
WF on non-adaptive retransmission support for PUSCH in UpPTS
CATT, CMCC, Qualcomm
Agreements
· The following timing values in red are the PUSCH to PHICH timing for support of PUSCH in UpPTS in TDD UL-DL configuration 1~5
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· Note: The timing values in red are added on top of already agreed timings values
· The following timing values in green are the PHICH to PUSCH retransmission timing for support of PUSCH in UpPTS in TDD UL-DL configuration 1~5
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· Note: The timing values in green are added on top of already agreed timings values
R1-1613320
RRC parameters for PUSCH in UpPTS
CMCC
R1-1613322
RRC parameters for PUSCH in UpPTS
CMCC

R1-1613323
[Draft] LS on RRC parameters for PUSCH in UpPTS CMCC
Agreed in R1-1613330 with update according to the LS template

R1-1613321
Draft LS on PUSCH in UpPTS CMCC
Agreed in R1-1613331
[image: image8.png]TDD subframe index n
uL/DL
Configu 4 5 8
ration
1
2 3
3 3
4 3
5 3




[image: image9.png]TDD subframe index n
UL/DL
Config 1 4 5 6
uration
5
7

QB (WIN|=

SIENIENIENIES )}




[image: image10.png]TDD UL/DL configuration

Number of HARQ processes

0 9
1 6
2 4
3 4
4 3
5 2
6 8




[image: image11.png]TDD UL/DL

subframe number i

Configuration 1 2 3 5 6 7 8

0 5 7 7 - 5 7 7

1 6 6 4 - 6 6 4

2 5 4 - - 5 4 -

3 4 4 4 - - - -

4 4 4 4 - - - -

5 4 4 - - - - -

6(LSB of UL 6 7 7 - 6 7 7
index=0 for
subframe 2/7)

6(LSB of UL - 6 - - - 6 -
index=1 for

subframe 2/7)




[image: image12.png]TDD DL subframe number n

UL/DL 0 1 2 3 4 5
Config
uration

2 3 0

3 1




[image: image13.png]TDD DL subframe number n

UL/DL 0 1 2 3 4 5 6
Config
2 7 6 7
3 7 6 6 6




