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1. Overall Description:

This LS summarizes agreements reached in RAN1 for PUSCH transmission in UpPTS for Rel-14 WI LTE_UL_CAP_enh until RAN1#87, as listed in the Appendix.
2. Actions:

RAN1 respectfully asks RAN2, RAN3 and RAN4 to consider the agreements in the work in Rel-14 timeframe.
3. Date of Next TSG RAN WG1 Meetings:
TSG RAN WG1 Meeting #88
13 - 17 February 2016

Athens, Greece
TSG RAN WG1 Meeting #88bis
3 – 7   April 2017

USA
Appendix: Summary of RAN1 agreements on PUSCH in UpPTS for LTE_UL_CAP_enh
1. Special subframe configuration
	RAN1#86
Agreement:
· Support a new special subframe configuration 10 as in the following table, with 6 DL symbols of NCP in DwPTS, together with 6 symbols of NCP in UpPTS or with 5 symbols of ECP in UpPTS
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· Send LS to RAN2 about the supported new special subframe configuration


2. Transmission scheme

	RAN1#86
Agreement:
· In UpPTS, independent transport block(s) is transmitted as a separate transmission resource



	RAN1#86Bis

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

The above working assumption has been confirmed as agreement in RAN1#87.



	RAN1#87

Agreement:
· UCI cannot be transmitted in PUSCH in UpPTS

Agreement:
· 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
Agreement:
· For TBS selection for PUSCH in UpPTS, the PRB scaling factor is 3/8, when 6 data symbols are available for PUSCH in UpPTS
Agreement:
· 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




3. Timing and number of HARQ processes

	RAN1#86
Agreement:
· Support synchronized HARQ timing
· For TDD UL/DL configuration 1~5, specify the timing from UL grant to PUSCH according to the following table, when supporting PUSCH transmission in UpPTS, i.e., 

· The 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, where the k is in the following table
TDD UL/DL
Configuration
DL subframe index n
0
1
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3
4
5
6
7
8
9
1
6
6
 
 
4
6
6
 
 
4
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4
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4
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4
 
 
 
 
 
 
4
4
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Agreement:
· For TDD UL/DL configuration 1~5, down-select between the following options for HARQ transmission:

· Option1: Only support adaptive HARQ transmission, i.e., the retransmission of a PUSCH in UpPTS is scheduled by a UL grant with NDI not toggled

· Option2: Support both adaptive and non-adaptive HARQ transmission. For non-adaptive HARQ transmission, the PHICH is used, and the PHICH timing is designed based on the following principle:

· Principle: To keep the backward compatibility, the PHICH corresponding to PUSCH in UpPTS can only be added in DL subframes including legacy PHICH region

· FFS if non-adaptive HARQ transmission is supported for TDD UL/DL configurations 0 and 6



	RAN1#86Bis
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
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
 
 
 
The above working assumption has been confirmed as agreement in RAN1#87.

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
 



	RAN1#87

Agreement:
· 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

Agreement:
· 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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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
Agreements
· The power control timing for PUSCH in UpPTS for TDD configuration 0-6 follows the following Table
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4. Signaling
	RAN1#86
Agreement:
· For TDD UL/DL configuration 0, reuse the UL index field in UL grant to schedule PUSCH in UpPTS.




	RAN1#87
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;

Agreements:
· For the number of data symbols for PUSCH in UpPTS that configured by RRC

· For NCP, the number of data symbols for PUSCH in UpPTS include 6, in addition to the already agreed 2,3,4,5;

· For ECP, the number of data symbols for PUSCH in UpPTS include 5, in addition to the already agreed 1,2,3,4;




5. TTI bundling 
	RAN1#86
Agreement:
· Support TTI bundling for TDD configuration 2 and 3 when supporting of PUSCH in UpPTS

· Specify the scheduling and HARQ timing for TTI bundling as follows 

· 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
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	RAN1#87
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
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· The number of HARQ processes for subframe bundling operation under TDD configuration 2 and 3 is two.



