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1 Introduction
This contribution discusses remaining issues related to the enhancements on HARQ for NR-U:
· Enhanced dynamic HARQ-ACK codebook when only T-DAI is configured only for one group 
· Power control for enhanced dynamic HARQ-ACK codebook 
· DCI for one-shot HARQ-ACK codebook 
· Power control for one-shot HARQ-ACK codebook
· RV value and HARQ process ID for multi-PUSCH scheduling 
2 HARQ-ACK feedback
2.1 Enhanced dynamic HARQ-ACK codebook when single T-DAI is configured  
	Agreement [1]:
For enhanced dynamic HARQ-ACK codebook, when more than one PDSCH group exists in a HARQ-ACK feedback report, the placement of HARQ-ACK feedback for the two groups is ordered based on increasing group index.
· FFS: Further enhancement for the case when only T-DAI is configured only for one group.


When T-DAI is configured only for scheduled group, if the HARQ-ACK feedbacks of two PDSCH groups are requested and the respective codebooks are concatenated, then the whole concatenated codebook would have incorrect codebook size if any of the codebooks has mismatched codebook size, which can’t be easily resolved by gNB implementation. One simple solution is to generate the first HARQ-ACK codebook by assuming a default T-DAI=4 such that HARQ-ACK bits of the missed last DCI(s) can be included without codebook size ambiguity. Consequently, when concatenated codebook is applied, the ambiguity of the first HARQ-ACK codebook size will be removed and the missing last DCI(s) issue of the second HARQ-ACK codebook can be resolve by gNB implementation.
Proposal 1: For enhanced dynamic HARQ-ACK codebook, when more than one PDSCH group exists in a HARQ-ACK feedback report and T-DAI is configured only for one group, HARQ-ACK feedback for the two groups is ordered based on increasing group index, where N NACKs are appended to the end of the HARQ-ACK codebook of group #0 
· N is the smallest integer satisfying mod(M+N,4)=0
· M is the HARQ-ACK codebook size of group #0 assumed by the UE

The propose TP is as follows, 
	TS 38.213 
[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
…
If , the UE
includes only the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
elseif 
if g = 1
if , 
appends N bit NACK to the end of second HARQ-ACK information, where N is the smallest integer satisfying mod (+N,4) =0. 
    end if.
appends the first HARQ-ACK information to the second HARQ-ACK information for multiplexing in PUCCH transmission occasion 
else
if , 
appends N bit NACK to the end of first HARQ-ACK information, where N is the smallest integer satisfying mod (+N,4) =0. 
    end if.
append the second HARQ-ACK information to the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
end if
…



2.2 Power control for enhanced dynamic HARQ-ACK codebook 
In Rel-15, the standard specifies two different ways to determine the number of HARQ-ACK bits for the purpose of PUCCH power control for the case of UCI payload smaller than or equal to 11 and the case of UCI payload layer than 11 bits. When the number of UCI bits is smaller than or equal to 11, the number of HARQ-ACK bits [image: ] for the purpose of PUCCH power control may not be the same as the size of HARQ-ACK codebook, e.g. for Rel-15 dynamic codebook, [image: ] is determined by the number of PDSCHs received by UE and the identified missed PDSCHs. For Rel-16, how to calculate [image: ] in case of enhanced dynamic HARQ-ACK codebook is missing. The same rule should be applicable to NR-U enhanced dynamic HARQ-ACK codebook with simple extension of including the corresponding HARQ-ACK information bits for both PDSCH groups, if gNB triggers HARQ-ACK feedback for both PDSCH groups. 
Proposal 2: For enhanced dynamic HARQ-ACK codebook, if the number of UCI bits is smaller than or equal to 11, the HARQ-ACK information bits for power control should consist of the HARQ-ACK information bits for both PDSCH groups, if gNB triggers HARQ-ACK feedback for both PDSCH groups.
The propose TP is as follows, 
	TS 38.213 
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
…
If , the UE
includes only the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
elseif 
if g = 1
appends the first HARQ-ACK information to the second HARQ-ACK information for multiplexing in PUCCH transmission occasion 
else
append the second HARQ-ACK information to the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
end if 
end if
If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as



where  is determined as in Clause 9.1.3.1 for PDSCH group g, g = 0, 1.
If the HARQ-ACK information is multiplexed in a PUSCH transmission, the HARQ-ACK information is determined as 
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DCI field with value [image: ]
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format that includes one DCI field except that, for , the DCI field with value [image: ] in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format that includes two DCI fields except that the DCI field with value [image: ] in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1 

…



2.3 DCI for one-shot HARQ-ACK feedback 
	Agreement [1]:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1
· This DL DCI can either schedule or not schedule a PDSCH
· Working assumption: One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
· If the DL DCI does not schedule a PDSCH, the HARQ process ID and NDI fields are ignored by the UE
· If UE is triggered to report both one-shot and other HARQ-ACK feedback in the same slot, the UE reports only the one-shot feedback.


RAN1 agreed to support one-shot HARQ-ACK feedback triggered by DL DCI 1_1 scheduling or not scheduling a PDSCH. For the working assumption ‘One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH’, it is straightforward to use all '0's for FDRA Type 0 and all '1's for FDRA Type 1 to indicate no schedule of a PDSCH. 
Proposal 3: If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1, use all '0's for FDRA Type 0 and all '1's for FDRA Type 1 to indicate that this DCI only request one-shot HARQ-ACK codebook feedback without scheduling a PDSCH.
The proposed TP is as follows, 
	TS 38.212
7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format
…

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active DL bandwidth part:


-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 5.1.2.2.1 of [6, TS38.214], 

-	bits if only resource allocation type 1 is configured, or 

-	 bits if both resource allocation type 0 and 1 are configured.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 

-	For resource allocation type 0, the LSBs provide the resource allocation as defined in Clause 5.1.2.2.1 of [6, TS 38.214].

-	For resource allocation type 1, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214] 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.
     If one-shot HARQ-ACK is requested, a value of all '0's for resource allocation type 0, or a value all '1's for resource allocation type 1 indicates DL-SCH shall not be transmitted on the PDSCH, otherwise, DL-SCH shall be transmitted on the PDSCH.    
…



2.4 Power control for one-shot HARQ-ACK feedback 
For DL transmission, the number of HARQ process is configurable from 2,4,6,8,10,12 and 16, therefore it is possible the total number of HARQ-ACK bits for one-shot HARQ-ACK feedback is no larger than 11 bit, when the number of HARQ process is less than 12. For Rel-15 semi-static codebook, if the total payload is no larger than 11 bits, the number of HARQ-ACK bits [image: ] for the purpose of PUCCH power control is determined by the number of received PDSCH. For Rel-16, how to determine [image: ] for one-shot HARQ-ACK feedback is missing. , 
For one-shot HARQ feedback, NDI can be configured to be part of one-shot HARQ-ACK feedback. If NDI is not configured, UE is expected to reset HARQ-ACK state as NACK for a HARQ process ID once ACK is reported for the same HARQ process ID in the previous feedback. In this case, it makes sense to not count in these NACK bits for the purpose of PUCCH power control, because these HARQ-ACK bits are corresponding to HARQ process IDs without PDSCH receiving after previous PUCCH transmission occasion, which is aligned with the principle in Rel-15. 
Proposal 4: For one-shot HARQ-ACK feedback, if NDI is not configured, and if the number of UCI bits is smaller than or equal to 11 bits, the NACK bits for a HARQ process without PDSCH receiving after previous transmitted PUCCH occasion is not counted for the purpose of PUCCH power control. 
Besides, there is an editorial error for HARQ-ACK value determination when NDI is not configured in the specification. 
The proposed TP is as follows, 
	TS 38.213
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while 
while 
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 …
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if 
while 
if UE has reported ACK for TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
end while
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while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
end if
 
 
end while
else
while 
if UE has reported ACK for TB  for HARQ process number  on serving cell cUE has reported NACK for TB  for HARQ process number  on serving cell  
[image: ]
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
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[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
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end while
 
 
end while

If [image: ], and if the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH in PUCCH transmission occasion i, as described in Clause 7.2.1, aswhere 
-	 is the number of transport blocks the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 are not provided, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided.
-	 is the number of CBGs the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided.



3 Multi-slot PUSCH Scheduling procedure 
	Agreement [1]:
The single bit for RV values chooses from RV {0, [2 or 3]}


RAN1 agreed separate RV field for each scheduled PUSCH with 1 bit RV, while FFS the single bit RV values is RV 0 &2 or RV 0&3. Similar to multi-PUSCH scheduling in LTE, RV 0&2 is more desirable considering larger HARQ combining gain. 
Proposal 5: The single bit for RV values are RV {0, 2}. 
RAN1 also agreed that HARQ process ID signalled in the DCI applies to the first scheduled PUSCH, and HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order. But the specification does not capture this agreement. 
We propose the corresponding TP as follows: 
	TS 38.212
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback informatin (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	…
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
-	HARQ process number – 4 bits
- The 4-bit applies to the scheduled PUSCH, if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1. 
- otherwise, the 4-bit applies to the first scheduled PUSCH, and the HARQ process numbers for other scheduled PUSCHs are defined in subclause 6.1 of [6].
…

Table 7.3.1.1.2-34: Redundancy version
	Value of the Redundancy version field
	
Value of  to be applied

	0
	0

	1
	[2 or 3]





TS 38.214
[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333]6.1	UE procedure for transmitting the physical uplink shared channel
..

A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI. Upon detection of a DCI format 0_1 or 0_2  with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. If a UE detects a DCI format 0_1 and the number of scheduled PUSCH signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList in the DCI format 0_1 is larger than 1, HARQ process ID for i-th PUSCH is Mod(nHARQ_ID+i-1, 16), where value of is determined by the HARQ process number field in the DCI format 0_1. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 
…



4 Conclusions
Based on the discussion above, the proposals made in this contribution are summarized below. 
Proposal 1: For enhanced dynamic HARQ-ACK codebook, when more than one PDSCH group exists in a HARQ-ACK feedback report and T-DAI is configured only for one group, HARQ-ACK feedback for the two groups is ordered based on increasing group index, where N NACKs are appended to the end of the HARQ-ACK codebook of group #0 
· N is the smallest integer satisfying mod(M+N,4)=0
· M is the HARQ-ACK codebook size of group #0 assumed by the UE
Adopt the proposed TP in section 2.1 for TS 38.213.
	TS 38.213 
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
…
If , the UE
includes only the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
elseif 
if g = 1
if , 
appends N bit NACK to the end of second HARQ-ACK information, where N is the smallest integer satisfying mod (+N,4) =0. 
    end if.
appends the first HARQ-ACK information to the second HARQ-ACK information for multiplexing in PUCCH transmission occasion 
else
if , 
appends N bit NACK to the end of first HARQ-ACK information, where N is the smallest integer satisfying mod (+N,4) =0. 
    end if.
append the second HARQ-ACK information to the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
end if
…


Proposal 2: For enhanced dynamic HARQ-ACK codebook, if the number of UCI bits is smaller than or equal to 11, the HARQ-ACK information bits for power control should consist of the HARQ-ACK information bits for both PDSCH groups, if gNB triggers HARQ-ACK feedback for both PDSCH groups. Adopt the proposed TP in section 2.2 for TS 38.213.
	TS 38.213 
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
…
If , the UE
includes only the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
elseif 
if g = 1
appends the first HARQ-ACK information to the second HARQ-ACK information for multiplexing in PUCCH transmission occasion 
else
append the second HARQ-ACK information to the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
end if 
end if
If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as



where  is determined as in Clause 9.1.3.1 for PDSCH group g, g = 0, 1.
If the HARQ-ACK information is multiplexed in a PUSCH transmission, the HARQ-ACK information is determined as 
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DCI field with value [image: ]
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format that includes one DCI field except that, for , the DCI field with value [image: ] in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format that includes two DCI fields except that the DCI field with value [image: ] in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1 
…



Proposal 3: If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1, use all '0's for FDRA Type 0 and all '1's for FDRA Type 1 to indicate that this DCI only request one-shot HARQ-ACK codebook feedback without scheduling a PDSCH. Adopt the proposed TP in section 2.3 for TS 38.212.
	TS 38.212
7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format
…

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active DL bandwidth part:


-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 5.1.2.2.1 of [6, TS38.214], 

-	bits if only resource allocation type 1 is configured, or 

-	 bits if both resource allocation type 0 and 1 are configured.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 

-	For resource allocation type 0, the LSBs provide the resource allocation as defined in Clause 5.1.2.2.1 of [6, TS 38.214].

-	For resource allocation type 1, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214] 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.
     If one-shot HARQ-ACK is requested, a value of all '0's for resource allocation type 0, or a value all '1's for resource allocation type 1 indicates DL-SCH shall not be transmitted on the PDSCH, otherwise, DL-SCH shall be transmitted on the PDSCH.    
…



Proposal 4: For one-shot HARQ-ACK feedback, if NDI is not configured, and if the number of UCI bits is smaller than or equal to 11 bits, the NACK bits for a HARQ process without PDSCH receiving after previous transmitted PUCCH occasion is not counted for the purpose of PUCCH power control. Adopt the proposed TP in section 2.4 for TS 38.213.
	TS 38.213
9.1.4	Type-3 HARQ-ACK codebook determination 
…
Set 
while 
while 
if 
 …
 
else
if 
while 
if UE has reported ACK for TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
end if
 
 
end while
else
while 
if UE has reported ACK for TB  for HARQ process number  on serving cell cUE has reported NACK for TB  for HARQ process number  on serving cell  
[image: ]
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
else
[image: ]
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 

 
 
end if
end while
end if
 
end if
 
end while
 
 
end while

If [image: ], and if the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH in PUCCH transmission occasion i, as described in Clause 7.2.1, aswhere 
-	 is the number of transport blocks the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 are not provided, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided.
-	 is the number of CBGs the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided.



Proposal 5: The single bit for RV values are RV {0, 2}. Adopt the proposed TP in section 3 for TS 38.212 and TS38.214.
	TS 38.212
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback informatin (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	…
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
-	HARQ process number – 4 bits
- The 4-bit applies to the scheduled PUSCH, if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1. 
- otherwise, the 4-bit applies to the first scheduled PUSCH, and the HARQ process numbers for other scheduled PUSCHs are defined in subclause 6.1 of [6].
…

Table 7.3.1.1.2-34: Redundancy version
	Value of the Redundancy version field
	
Value of  to be applied

	0
	0

	1
	[2 or 3]





TS 38.214
6.1	UE procedure for transmitting the physical uplink shared channel
..

A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI. Upon detection of a DCI format 0_1 or 0_2  with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. If a UE detects a DCI format 0_1 and the number of scheduled PUSCH signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList in the DCI format 0_1 is larger than 1, HARQ process ID for i-th PUSCH is Mod(nHARQ_ID+i-1, 16), where value of  is determined by the HARQ process number field in the DCI format 0_1. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 
[bookmark: _GoBack]…
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