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1. Introduction

In RAN1#86bis, good progress was made on support of PUSCH in UpPTS. In this contribution, we will discuss some remaining issues for the completion of the WI, including the following aspects:
1) HARQ timing design for TDD UL/DL configuration 0. 
2) The number of UL HARQ processes.
3) PUSCH power control timing.

4) UCI transmission.
2. Discussion 
2.1 HARQ timing design for TDD UL/DL configuration 0
At the RAN1#86 meeting [1], it was agreed that for TDD UL/DL configuration 0, reuse the UL index field in UL grant to schedule PUSCH in UpPTS. In the last meeting [2], following were agreed:
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
	 
	 
	 


This working assumption can allow all UL subframes and UpPTS to be assigned to the same UE, which can achieve the peak data rate. Thus it is suggested to confirm the working assumption as an agreement.
Proposal 1: For TDD UL/DL configuration 0, it is suggested to confirm the working assumption as an agreement.
2.2 The number of UL HARQ processes
For TDD, the current number of HARQ processes shall be determined by the DL/UL configuration, as indicated in Table 1. To support PUSCH in UpPTS, more HARQ processes will be needed.
Table 1: Number of synchronous UL HARQ processes for TDD

	TDD UL/DL configuration
	Number of HARQ processes

 for normal HARQ operation

	0
	7

	1
	4

	2
	2

	3
	3

	4
	2

	5
	1

	6
	6


For TDD UL/DL configuration 0, 1, 2 and 6, two more HARQ processes need to be added, while for TDD UL/DL configuration 3-5, one more HARQ process needs to be added, as shown in Table 2.
Table 2: Number of synchronous UL HARQ processes for TDD when PUSCH in UpPTS is supported

	TDD UL/DL configuration
	Number of HARQ processes

 for normal HARQ operation

	 0
	9

	1
	6

	2
	4

	3
	4

	4
	3

	5
	2

	6
	8


Proposal 2: Adopt Table 2 for the number of synchronous UL HARQ processes for TDD when PUSCH in UpPTS is supported.
2.3 PUSCH power control timing
Considering that the scheduling timing has been newly agreed when supporting PUSCH in UpPTS, the power control timing for the PUSCH in UpPTS needs to be specified accordingly. Based on the agreed scheduling timing for PUSCH in UpPTS, the power control timing is provided in Table 3. Specifically, for PUSCH transmission in subframe 
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, the power control command in subframe 
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 will be followed, with 
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 defined in Table 3.
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 for TDD configuration 0-6 for PUSCH in UpPTS

	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0 (LSB of UL index=0)
	- 
	5
	-
	-
	4
	-
	5
	-
	-
	4

	0 (LSB of UL index=1)
	- 
	-
	7
	7
	-
	-
	-
	7
	7
	-

	1
	-
	6
	6
	4
	-
	-
	6
	6
	4
	-

	2
	-
	5
	4
	-
	-
	-
	5
	4
	-
	-

	3
	-
	4
	4
	4
	4
	-
	-
	-
	-
	-

	4
	-
	4
	4
	4
	-
	-
	-
	-
	-
	-

	5
	-
	4
	4
	-
	-
	-
	-
	-
	-
	-

	6(LSB of UL index=0)
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-

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


Proposal 3: Adopt Table 3 for PUSCH power control timing.
2.4 UCI transmission

Even though it is not required to support PUCCH transmission in UpPTS, whether it is allowed to piggyback UCI in PUSCH in UpPTS need to be studied. Considering the ACK/NACK feedback for DL subframes, SR and periodic CSI have been well specified, they may not be necessary to be transmitted in PUSCH in UpPTS. Even though the timing for transmitting aperiodic CSI in UpPTS can follow newly agreed scheduling timing for PUSCH in UpPTS, the resource allocation for aperiodic CSI in PUSCH needs to be further discussed. Considering the limitation of time, it is recommended not to support UCI transmission in UpPTS in this stage. 
Proposal 4: For UCI transmission, it is recommended not to support UCI transmission in UpPTS in this stage.

3. Conclusions
In this contribution, we discussed the remaining issues for PUSCH in UpPTS. Based on the above discussion, we have the following proposals:

Proposal 1: For TDD UL/DL configuration 0, it is suggested to confirm the working assumption as an agreement.
Proposal 2: Adopt Table 2 for the number of synchronous UL HARQ processes for TDD when PUSCH in UpPTS is supported.
Proposal 3: Adopt Table 3 for PUSCH power control timing.
Proposal 4: For UCI transmission, it is recommended not to support UCI transmission in UpPTS in this stage.
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