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1 Introduction
This contribution discusses remaining issues related to the enhancements on HARQ for NR-U:
· Power control mechanism for enhanced dynamic HARQ-ACK feedback 
· Power control mechanism for one-shot HARQ-ACK feedback 
· DCI for one-shot HARQ-ACK request without scheduled PDSCH
· HARQ-ACK value determination for one-shot HARQ-ACK codebook when a UE is not configured to report NDI, and the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception
2 Discussion 
2.1 Power control mechanism for eenhanced 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 1: 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 TP1 in the conclusion part. 

2.2 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 is natural 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. 
During the last meeting, some companies commented that UCI payload no larger than 11 bit is a rare case, so no need of specification. However, there would be a hole in the specification and unclear behaviour unless it is explicitly specified that a UE does not expect UCI payload no larger than 11 bits when a UE is configured with one-shot HARQ-ACK feedback. It does not make sense to add such restriction rather than specifying a proper behaviour for this case.  
Proposal 2: 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 TP2 in the conclusion part.

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. The only concern is whether there is any confliction between one-shot HARQ-ACK feedback triggering and other cases which also rely on this particular FDRA state, e.g. Scell dormancy indication (Rel-16 MR-DC supports Scell dormancy indication by DCI 1_1) and SPS release validation (Rel-16 eURLLC supports SPS release by DCI 1_1). Because one-shot HARQ-ACK feedback only consists of HARQ-ACK of HARQ processes, there is no room for HARQ-ACK of SPS release DCI or Scell dormancy indication only DCI (no scheduled PDSCH). Although always appending 1 or 2 bits for HARQ-ACK of potential SPS release or Scell dormancy to HARQ-ACK of all HARQ processes could support simultaneous one-shot HARQ-ACK triggering and SPS release/Scell dormancy indication in one DCI, the increased overhead is undesirable considering such case rarely happens. The simplest way is to forbid a DCI to indicate these cases simultaneously. More specifically, if one-shot HARQ-ACK request bit field is set to 1, UE assumes the DCI does not indicate Scell dormancy or SPS release.  
At that point it was not clear how one-shot CB trigger would work with DCI toggling dormancy for up to 15bits. We think there is no issue. For zero-RA, dormancy and one-shot triggering can work together. When UE detects FDRA TYPE 0 to be all zeros, or for TYPE1 all ones and when One-shot trigger is set to 1, then UE interprets the PDCCH as TYPE3 HARQ-ACK CB trigger, otherwise UE interprets PDCCH as PDCCH indicating dormancy status.
Proposal 3: If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook and the request bit field in DL DCI 1_1 is 1, UE assumes one-shot HARQ-ACK feedback is triggered without scheduling a PDSCH if FDRA in the DCI is all '0's for FDRA Type 0 or all '1's for FDRA Type 1. Adopt TP3 in the conclusion part.
Another remaining issue is, the timing reference for PUCCH transmission carrying HARQ-ACK for a DCI request one-shot HARQ-ACK feedback without scheduling a PDSCH is missing in TS 38.213. Same rule as SPS release DCI can be reused. Besides, the minimum latency between the DCI and HARQ-ACK feedback is not specified. The processing latency defined for SPS release DCI can be reused. 
Proposal 4: For a DCI request one-shot HARQ-ACK feedback without PDSCH, the slot overlapping with the PDCCH ending symbols is the reference for K1=0. For a DCI request one-shot HARQ-ACK feedback without PDSCH, reuse the minimum processing latency for SPS release DCI. Adopt TP 4 in the conclusion part. 
2.4 HARQ-ACK value determination for one-shot HARQ-ACK feedback 
In last meeting, there was extensive discussion for HARQ-ACK value determination for a HARQ process if the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception, when a UE is not configured to report NDI in one-shot HARQ-ACK feedback. 
There is a consensus that a UE should report NACK if the UE has previously transmitted NACK for TB t for HPN h regardless of NDI status of the received DCI, while there are different proposals for the case when a UE has previously transmitted ACK for TB t for HPN h. More specifically, there’re two options. 
Option 1: If a UE has detected a DCI scheduling a PDSCH without sufficient processing time, a UE should report NACK regardless of NDI status of the received DCI 
Option 2: If a UE has detected a DCI scheduling a PDSCH without sufficient processing time, a UE should report NACK if NDI is toggled, and a UE should report ACK is NDI is untoggled.  
Figure 1 provides an example. Assuming two HARQ processes, a UE correctly decoded PDSCH 1 for HARQ process 1 and reported ACK in PUCCH occasion 1 (but gNB fails to receive that PUCCH), and then, UE receives a DCI in PDCCH occasion 2 to trigger one-shot HARQ-ACK in PUCCH occasion 2. Also, the UE receives a DCI in PDCCH occasion 3 for HARQ process 2 with toggled NDI for PDSCH 2, and also receives a DCI in PDCCH occasion 3 for HARQ process 1 with untoggled NDI and scheduling PDSCH 3 as the retransmission of PDSCH 1 for HARQ process 1, wherein gNB indicates PUCCH occasion 3 for HARQ-ACK of PDSCH 2 and PDSCH 3. 
· According to option 1, UE shall report default NACK for both PDSCH 3 (HPN 1) and PDSCH 2 (HPN 2) in PUCCH occasion 2. 
· According to option 2, UE shall report ACK for PDSCH 3(HPN 1) and NACK for PDSCH 2(HPN 2) in PUCCH occasion 2. 
TS 38.214 section 5.3 clearly specifies that UE shall report valid HARQ-ACK for a PDSCH is the processing time-line is meet, otherwise, UE may not provide valid HARQ-ACK for the scheduled PDSCH. And it is also noted that all scheduling/HARQ procedure is based on the valid HARQ-ACK. Then, it is straightforward to go with option 1 wherein UE reports NACK (invalid HARQ-ACK) for the HARQ process without sufficient processing time. 
For option 2, different UE behaviour is applied depending on whether the UE has decoded PDCCH and the value of NDI in the PDCCH. For a stable operation, a clear time-line for PDCCH decoding is required to determine when a UE has decoded a PDCCH and reads NDI value. However, RAN1 does not specify any time-line for PDCCH decoding yet, it requires additional standard effort. On the contrary, for option 1, the same UE behaviour is applied no matter UE has decoded PDCCH or not. Option 2 claims better DL resource efficiency, if gNB gets ACK quickly so that gNB may re-allocate that HARQ process, e.g. assign a new TB for that HARQ process (PDSCH 5 for a new TB for HPN 1) before the PUCCH transmission occasion 3 indicated by the DCI scheduling PDSCH 3. However, supporting early ACK transmission for one-shot HARQ-ACK feedback violates PDSCH in-order rule. There was a long debating for out-of-order behaviour, including whether another PDSCH Y of the same HARQ process can be scheduled before the HARQ-ACK report of PDSCH X, and finally Rel-16 URLLC does not support any out-of-order behaviour. It is specified in TS 38.214 section 5.1, ‘the UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]’. So, before the PUCCH occasion 3 which is determined by HARQ-ACK timing K1 indicated in the DCI scheduling PDSCH 3 (as given by Clause 9.2.3), gNB can not schedule another PDSCH 5 for the same HARQ process of PDSCH 3. Then, early ACK report does not improve DL resource efficiency. Also, it is noted that early ACK report does not save any UCI payload because UE anyway has to transmit PUCCH in PUCCH occasion 3.
Based on the analysis above, simple and clean solution Option 1 should be supported in CR phase for Rel-16. 


Figure 1 
Proposal 5: If a UE is not configured to report NDI in one-shot HARQ-ACK feedback, UE reports NACK for a HARQ process if the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception. Adopt TP5 in the conclusion part. 
3 Conclusions
Based on the discussion above, the proposals made in this contribution are summarized below. 
Proposal 1: 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 TP1 in the conclusion part.
Proposal 2: 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 TP2 in the conclusion part.
Proposal 3: If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook and the request bit field in DL DCI 1_1 is 1, UE assumes one-shot HARQ-ACK feedback is triggered without scheduling a PDSCH if FDRA in the DCI is all '0's for FDRA Type 0 or all '1's for FDRA Type 1. Adopt TP3 in the conclusion part.
Proposal 4: For a DCI request one-shot HARQ-ACK feedback without PDSCH, the slot overlapping with the PDCCH ending symbols is the reference for K1=0. For a DCI request one-shot HARQ-ACK feedback without PDSCH, reuse the minimum processing latency for SPS release DCI. Adopt TP 4 in the conclusion part. 
Proposal 5: If a UE is not configured to report NDI in one-shot HARQ-ACK feedback, UE reports NACK for a HARQ process if the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception. Adopt TP5 in the conclusion part. 
TP 1: 
	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 

…



TP 2:
	TS 38.213 
9.1.4 Type-3 HARQ-ACK codebook determination
…
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.
…



TP 3: 
	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 the value of one-shot HARQ-ACK request field is set to ‘1’, 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.    
…
-	SCell dormancy indication – 0 bit if higher layer parameter Scell-groups-for-dormancy-within-active-time is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter Scell-groups-for-dormancy-within-active-time, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter Scell-groups-for-dormancy-within-active-time, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If one-shot HARQ-ACK request is not present or set to ‘0’, and all bits of frequency domain resource assignment are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1, this field is reserved and the following fields among the fields above are used for SCell dormany indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) 
[-	DMRS sequence initialization]
…

TS 38.213
10.2	PDCCH validation for DL SPS and UL grant Type 2
…
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively. Validation of the DCI format is achieved if the RV field for the DCI format is set as in Table 10.2-3. 
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH 
-	if the UE is provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a corresponding entry for scheduling release of one or more UL grant Type 2 PUSCH or SPS PDSCH configurations
-	if the UE is not provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a release for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-4. 

Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '0's for FDRA Type 0 or for FDRA Type 2 with ,
set to all '1's for FDRA Type 1 or for FDRA Type 2 with 
	set to all '0's for FDRA Type 0 set to all '1's for FDRA Type 1

	One-shot HARQ-ACK request (if present)
	N/A
	Set to ‘0’



…
Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '0's for FDRA Type 0 or for FDRA Type 2 with ,
set to all '1's for FDRA Type 1 or for FDRA Type 2 with 
	set to all '0's for FDRA Type 0 
set to all '1's for FDRA Type 1

	One-shot HARQ-ACK request (if present)
	N/A
	Set to ‘0’
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	TS 38.213
9.1.4 Type-3 HARQ-ACK codebook determination
…
A UE is expected to provide HARQ-ACK information in response to a type-3 HARQ-ACK codebook request without scheduling PDSCH after [image: ] symbols from the last symbol of a PDCCH providing the type-3 HARQ-ACK codebook request without scheduling PDSCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the type-3 HARQ-ACK codebook request without scheduling PDSCH, [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], otherwise, [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], wherein [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the type-3 HARQ-ACK codebook request without scheduling PDSCH and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to a type-3 HARQ-ACK codebook request without scheduling PDSCH.
9.2.3	UE procedure for reporting HARQ-ACK 
..
With reference to slots for PUCCH transmissions, if the UE detects a DCI format scheduling a PDSCH reception ending in slot [image: ] or if the UE detects a DCI format indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: ], or if the UE detects a DCI format that requests Type-3 HARQ-ACK codebook without scheduling a PDSCH as described in Clause 9.1.4 through a PDCCH reception ending in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ], where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, or by dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2. [image: ] corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release or Type-3 HARQ-ACK codebook request without scheduling a PDSCH. 
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	TS 38.213 
9.1.4  Type-3 HARQ-ACK codebook determination
…
else
if 
while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell , and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
end while
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
else
while 
[image: ]
 
 
end while
end if
 
 
end while
else
while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell  and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[bookmark: _Hlk36468040][image: ]= NACK
 
 
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
else
[bookmark: _GoBack][image: ]= NACK
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while
…
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