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This document provides updated proposals on issues B3 and B4 that are prioritized for the e-meeting among the essential issues identified for the NR-U Type-3 HARQ-ACK codebook during the preparation phase. 

[100e-NR-unlic-NRU-HARQandULscheduling-02] Email discussion/approval on the issues related to Type-3 HARQ-ACK codebook, including
· Problem in the pseudo-code when the number of code blocks of one TB is smaller than the configured maximum number of CBGs per TB (when a TB consists of N code blocks, N<M)
· Corrections on HARQ-ACK state reset in case NDI is not reported in the feedback
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – David (Huawei)

Companies are asked to provide their comments using the tables below the proposal for each issue in the respective sections. Initial input is requested by 2/25. Feel free to respond multiple times and to respond to other companies comments by adding more rows or even revising your earlier comment. Feel free to highlight the key comments in the body of an email for more dynamic discussion by email, but don’t attach the file to the email. Please also indicate if you agree with the proposal and proposed TP. If you would like to propose a revision of a TP, please copy-paste the TP in the table and make your revisions in the table.

Guidance for updating the document: please upload in inbox/draft/72223 by increasing the version number (e.g. v8 to v9). Do not add your company’s name to the file name. The latest version number (e.g. v8) to use is the version number of the document you see in the inbox AT THE TIME YOU INTEND TO UPLOAD. If someone has just uploaded the next version that you were preparing, then you will not be able to upload and you’ll have to re-write and increase by one more. That way there is no possibility for cross-over and it makes things easier for everyone to follow the latest comments.
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Corrections proposed on Type-3 HARQ-ACK codebook (TS38.213 clauses 9.1.4 and 9.2.3)

	Issue #
	Description
	Tdoc

	B3
	Problem in the pseudo-code when the number of code blocks of one TB is smaller than the configured maximum number of CBGs per TB (when a TB consists of N code blocks, N<M)
	R1-2000592


	B4
	Corrections on HARQ-ACK state reset in case NDI is not reported in the feedback: one correction missed during post-RAN1#99 specs email discussions (ambiguity between ACK, NACK, HARQ-ACK), ambiguity between last NDI and latest NDI, ambiguity in reference for UE to determine if it already reported the HARQ-ACK feedback for a HARQ process.
	R1-2000311
R1-2000503
R1-2000665
R1-2001000








Issue B3

	B3
	Problem in the pseudo-code when the number of code blocks of one TB is smaller than the configured maximum number of CBGs per TB (when a TB consists of N code blocks, N<M)



FL view: this is an error that needs to be fixed. It can be left to the spec editors or a TP can be provided along with other TPs for TS38.912 clause 9.1.3.4.

One way to fix this could be with the following TP to clause 9.1.3.4.:
	while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell  , if , otherwise [image: ]= NACK

 
end while



Proposal: consider a TP based on the revision above for Issue B3 (two instances in TS38.912 clause 9.1.3.4)


	Company
	Comment

	LG
	Seems to be OK (or CBG HARQ-ACK mapping for Type-1 codebook can simply be referred).

	Intel
	The TP is fine.

	OPPO
	The proposed TP does not capture the case for DCI format 1_0 scheduling PDSCH in serving cell c, which is configured for CBG transmission. To capture this, we propose a revised TP in the Annex 1. 
The revised parts intend to capture the following items
1) Capture the case that the received number of CBGs is smaller than the maximum configured number of CBGs
2) Capture the case that UE correctly detects each of the CBGs but UE does not correctly detect TB of the received CBGs, UE needs to report NACK for received CBGs
Capture the case that UE is scheduled with DCI format 1_0 in the serving cell c that is configured with CBG transmission. UE reports HARQ-ACK information bit for TB and appends NACK to match maximum number of CBGs 

Annex 1
	9.1.4	Type-3 HARQ-ACK codebook determination 
< Unchanged parts are omitted >
while 
if TB t for HARQ process number  is scheduled by DCI format 1_1
if HARQ-ACK information bit for TB t for HARQ process number  =NACK and HARQ-ACK information bit for CBG  of TB  for HARQ process number  =ACK for 
[image: ]= NACK
else
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell , if , otherwise [image: ]= NACK
end if
else if TB t for HARQ process number  is scheduled by DCI format 1_0
[image: ]= HARQ-ACK information bit for TB  for HARQ process number  of serving cell , and set , if , otherwise [image: ]= NACK
end if

 
 
end while

< Unchanged parts are omitted >




	Nokia, NSB
	OK

	Lenovo, Motorola Mobility
	The TP is fine with us.

	Samsung 
	Agree with OPPO that how to generate HARQ-ACK of DCI 1_0 for one-shot codebook needs to be captured in the spec.
 But it is noted that not only DCI 1_0, but also SPS PDSCH reception as well as SPS release DCI should also be captured. Considering Rel-15 type-1 codebook already specifies repeating[image: ] times the HARQ-ACK information for a TB for such case. It would be simple to reuse the same mechanism for one-shot codebook.

	ZTE
	Fine with the TP

	vivo
	OK in principle. The definition of should be added in the pseudo-code, since there is only description for  in current CR. The followings are suggested.
if , otherwise [image: ]= NACK where
  is the number of CBGs in TB  for HARQ process number  of serving cell 

	Huawei
	There seems to be 2 main issues in the comments above:
1) Whether a HARQ-ACK bit is reported for a TB when HARQ-ACK bits are reported for a CBG, especially when the TB did not decode properly even if all CBGs decoded properly?
2) How is PDSCH scheduled by DCI Format 1_0 handled in a cell configured with CBG? (I leave out the SPS aspects for now since those were down-prioritized for this e-meeting).
And one clarification of the definition of e.g.  is the number of CBGs in TB  for HARQ process number  of serving cell 

On 1)
38.213 section 9.1.1 includes: “If a UE correctly detects each of the [image: ] CBGs and does not correctly detect the transport block for the [image: ] CBGs, the UE generates a NACK value for each of the [image: ] CBGs. “.
So the UE will correctly set all CBG HARQ-ACK bits to NACK, even if the UE does not report the HARQ-ACK bit for the TB (as is currently the case in the pseudo-code for the type-3 codebook). It should be obvious that section 9.1.1 applies to the type-3 codebook generation in 9.1.3.4 even without an explicit reference to 9.1.1. There seems to be no need for the UE to report the TB HARQ-ACK bit, as the current structure of the type-3 codebook does not include 2 sub-codebooks.

On 2)
36.213 section 9.1.2.1 (type-1 codebook) sheds some light on PDSCH scheduled by a DCI Format 1_0 for a cell with CBG configured, where UE repeats [image: ] times the HARQ-ACK information for the transport block in the PDSCH. The easiest handling could be to add the relevant part of this text to clause 9.1.3.4: 
.
If a UE receives a PDSCH that is scheduled by a DCI format 1_0 on cell c, and if PDSCH-CodeBlockGroupTransmission is provided to the UE, the UE repeats [image: ] times the HARQ-ACK information for the transport block in the PDSCH for cell c.


	QC
	We do not think the TP is needed. The required clarification is anyway given in Section 9.1.1, which is common to all codebook types (there is no need to repeat the same information in the spec):
[image: ]
Regarding DCI format 1-0 issue, we agree that SPS PDSCH reception should also be included, but SPS release does not need to be included since Type3 does not include A/N for SPS release. We suggest the following TP using similar language as used for Type1 codebook:
“If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH” 


	Samsung 
	Agree with Qualcomm that no need to consider SPS release for one-shot codebook. SPS PDSCH reception should be considered, because it is very clear HARQ-ACK of SPS PDSCH can be reported in one-shot codebook according to its HARQ process ID, while HARQ-ACK feedback of SPS PDSCH for enhanced dynamic codebook may need more clarification which is deprioritized in this meeting. 

	LG
	Agree with QC that no TP is necessary for the TB with smaller number of CBs than configured max number of CBGs, which is currently covered by Section 9.1.1.
For SPS PDSCH or PDSCH scheduled by fallback DCI, as I commented earlier, it can simply refer to Section 9.1.2.1 (Type-1 codebook) where the repeated mapping of TB HARQ-ACK is already covered, for example:
“If UE receives SPS PDSCH or PDSCH scheduled by DCI 1-0 and configured with maxCodeBlockGroupsPerTransportBlock, the UE generates HARQ-ACK as in Section 9.1.2.1”

	Huawei
	It seems we are converging towards:
1. Relying on section 9.1.1 to cover the case where the number of CBGs is smaller than the maximum number of CBGs configured to the UE for the cell. If so there will be no need to add this text: if , otherwise [image: ]= NACK.
2. Fixing the case of DCI Format 1_0 with a TP based on text in section 9.1.2.1 (rather than referring to a section for a different codebook type)
3. Fixing the case of SPS PDSCH (not SPS release) using the same text
Even though points 2 and 3 above are not explicitly in the scope of issue B3, but are also related to how CBG is handled with type-3 codebook, and there seems to be consensus to handle it and how to fix it, I propose that we fix points 2 and 3 with a TP.

Let’s continue the discussion based on the TP from Qualcomm, which is basically the same as the one I proposed with the addition of SPS PDSCH:
“If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH”

Is this an acceptable proposal?

	Lenovo, Motorola Mobility
	In Rel-15, HARQ-ACK codebook type 1 and type 2, if a UE receives a PDSCH scheduled by DCI format 1_0 for a serving cell c and if CBG-based retransmission is configured, a single HARQ-ACK information bit is generated. 
Hence, for Type 3, such rule is still applied. To be clear, some additions are proposed from our side:
“If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE generate a single HARQ-ACK information bit for the PDSCH and then repeats  times the HARQ-ACK information for the transport block in the PDSCH”

	Ericsson
	The proposal by FL is acceptable to us.

	Huawei
	As responded by email to Lenovo: the text we are discussing already provides the clarification that just one bit of information is generated, because it is repeated N times. I don't see other meaningful interpretation.

To keep track of the latest proposal in v20:

9.1.4	Type-3 HARQ-ACK codebook determination 
================== Beginning of text proposal ===================
==================== Unchanged part omitted ===================
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
If the UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, the UE determines a PUCCH or a PUSCH to multiplex a Type-3 HARQ-ACK codebook for transmission in a slot as described in Clause 9.2.5. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.
==================== Unchanged part omitted ===================
=================== End of text proposal =======================




Issue B4

	B4
	Corrections on HARQ-ACK state reset in case NDI is not reported in the feedback: one correction missed during post-RAN1#99 specs email discussions (ambiguity between ACK, NACK, HARQ-ACK), ambiguity between last NDI and latest NDI, ambiguity in reference for UE to determine if it already reported the HARQ-ACK feedback for a HARQ process.



FL view: these issues need to be fixed.

One way to fix this could be with the following TP in the corresponding two instances of clause 9.1.3.4.
	if UE has reported HARQ-ACK for TB  for HARQ process number  on serving cell , and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report except, if any, in the past L1 symbols before the slot that the UE determines for transmitting the Type-3 HARQ-ACK codebook in a PUCCH or PUSCH, where L1 is defined in [38.214] section 5.3



Proposal: consider a TP based on the revision above for Issue B4 (two instances in TS38.912 clause 9.1.3.4)

	Company
	Comment

	LG
	Seems to be OK except for the following:
“except, if any, in the past L1 symbols before the slot that the UE determines for transmitting the Type-3 HARQ-ACK codebook in a PUCCH or PUSCH, where L1 is defined in [38.214] section 5.3”
The above part may not be necessary since HARQ-ACK for the PDSCH with insufficient processing time would be NACK regardless whether to reset or not.

	Intel
	Considering cross-slot scheduling, better to make change “and not received a DCI format scheduling another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report …” 

	Nokia, NSB
	Looks good, but it would be more precise to say “previous transmitted HARQ-ACK report” as the UE may have prepared a HARQ-ACK report but have failed to transmit it

	Lenovo, Motorola Mobility
	Basically, it is fine with us. 
The description of “except, if any, in the past L1 symbols before the slot that the UE determines for transmitting the Type-3 HARQ-ACK codebook in a PUCCH or PUSCH, where L1 is defined in [38.214] section 5.3” is not clear. We have same concern with LG.


	Samsung 
	Agree with Nokia & NSB to add ‘transmitted’.
And we share the same concern with LG that the The description of “except, if any, in the past L1 symbols before the slot that the UE determines for transmitting the Type-3 HARQ-ACK codebook in a PUCCH or PUSCH, where L1 is defined in [38.214] section 5.3” is not needed.

	ZTE
	Agree with LG that the description of “except, if any…” is not needed.

	vivo
	Seems to be OK except the following description:
“in the past L1 symbols before the slot that the UE determines for transmitting the Type-3 HARQ-ACK codebook in a PUCCH or PUSCH”
1) “symbol L1” defined in [38.214] section 5.3 is a symbol position rather than a time duration.
2) “symbol L1” defined in [38.214] section 5.3 is relative to the starting symbol of PUCCH/PUSCH carrying the HARQ-ACK feedback rather than the slot.
3) It is not clear whether ‘the slot that the UE determines for transmitting HARQ-ACK’ points to the slot where the UE decodes PDCCH triggering one -shot HARQ-ACK feedback or the slot where the UE would transmit PUCCH/PUSCH for HARQ-ACK feedback.
The followings are suggested.
except, if any, ending in a symbol that is smaller than the PDSCH processing time Tproc,1[38.214] before the starting symbol of the UL transmission that a UE would transmit the Type-3 HARQ-ACK codebook

	Huawei
	The text “except, if any, in the past L1 symbols“ was intended to cover the case where the UE receives another PDSCH before the PUCCH occasion but without sufficient processing time. I agree that the UE would not be able to process that HARQ, but in this case the beginning of the sentence (“and not received another PDSCH”) does not apply and the UE not apply the “if” condition so the UE will report a NACK, whereas the UE should report again the previously transmitted HARQ-ACK information. So I think the last part of the text cannot simply be deleted. I do agree, however, on the comments that the description using “L1 symbols” does not seem to work here, and other comments from Intel, Lenovo, etc. 

Here is a revised proposal:

if UE has reported previously transmitted HARQ-ACK report for TB  for HARQ process number  on serving cell , and not received a DCI format scheduling another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received a DCI format scheduling another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3)

	QC
	It is not clear why we need “a DCI format scheduling” part. The condition for the UE to report Nack is not whether a DCI is received or not, it is whether a PDSCH is not received (with the same HARQ ID and within the processing time). 
Other than that, the updated TP from HW seems to be fine to us.  

	Lenovo 2, Motorola Mobility 2
	One question from us is, for a PDSCH with a given HARQ process number is received while has no sufficient PDSCH processing time, should a NACK be mapped for the given HARQ process? If yes, it seems no relationship to whether the PDSCH carrires a same TB or different TB. So, maybe some modification from our side for your reference:
if UE has reported previously transmitted HARQ-ACK report for TB  for HARQ process number  on serving cell , and not received a DCI format scheduling another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received a DCI format scheduling another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3)

	LG
	Regarding the update TP from HW, I understood the intention to add “or another PDSCH without sufficient processing time” in some cases, but other cases also needs to be clarified with consideration of whether the PDSCH is initial transmission or retransmission, as the followings:

1) Case 1
a) If UE has previously reported ACK (or NACK) for HARQ process number h 
b) and receive another PDSCH without sufficient processing time 
c) and the PDSCH was scheduled with toggled NDI value
2) Case 2
a) If UE has previously reported ACK (or NACK) for HARQ process number h 
b) and receive another PDSCH without sufficient processing time 
c) and the PDSCH was scheduled with non-toggled NDI value

Regarding the above four cases, there might be no issue if HARQ-ACK state is reset to NACK for Case 1. On the other hand, for Case 2, it is desirable for UE to report actual HARQ-ACK (ACK) information (even previously reported) since the PDSCH is a retransmission for a same TB.

	Huawei
	Response to Qualcomm: I agree.

Response to Lenovo: the condition is written within the loop for TB t, so I think it is correct to refer to TB t even for this PDSCH received without sufficient processing time.

Response to Lenovo and LG: the text would appear in 2 places in the pseudo-code of type-3 HARQ-ACK codebook. One case is when the UE is configured to report NDI, the other case is when the UE is not configured to report NDI. The pseudo-code already says what the UE should report (depending on NDI reporting configuration) in case no other PDSCH for the same TB was received. This is already aligned with agreements.

Response to LG: if the UE doesn’t have enough processing time for HARQ-ACK feedback, it is not clear if the UE has enough processing time for decoding the NDI value in the scheduling DCI. One possible UE implementation is to simply process the Type-3 HARQ-ACK information (as per the agreement) without considering any information in any PDCCH received after the slot where the UE no longer has sufficient processing time for HARQ-ACK processing. At least we don’t have an agreement to take that information into account.

To be clearer, let me provide the updated TP for the entire pseudo-code to avoid ambiguities, where the text under discussion appears in two places. The only change I made was to delete “a DCI format scheduling”. Note that I also implemented Lenovo’s proposed correction from “last NDI” to “latest NDI”.

Here is the further revised proposal:

[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure.
Set  to the number of serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in Clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
if 
if 
while 
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
end while
[image: ]= lastest NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
[image: ]= lastest NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end while
end if
 
else
if 
while 
if UE has reported previously transmitted HARQ-ACK report for TB  for HARQ process number  on serving cell , and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3) 
[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 previously transmitted HARQ-ACK report for TB  for HARQ process number  on serving cell , and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3) 
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
else
[image: ]
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while


	Lenovo, Motorola Mobility 
	The new TP is fine with us.

	Ericsson
	The new TP by FL is fine with us.

	Huawei
	Here is the further revised proposal addressing typos pointed out by OPPO and Nokia over email:

9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure.
Set  to the number of serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in Clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
if 
if 
while 
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
end while
[image: ]= last latest NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
[image: ]= last latest NDI value for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end while
end if
 
else
if 
while 
if UE has reported previously transmitted HARQ-ACK report for TB  for HARQ process number  on serving cell , and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3) 
[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 previously transmitted HARQ-NACK -ACK report for TB  for HARQ process number  on serving cell , and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3) 
[image: ] [image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
else
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell  [image: ]
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while


	Huawei
	TP v20


9.1.4	Type-3 HARQ-ACK codebook determination 
================== Beginning of text proposal ===================
==================== Unchanged part omitted ===================
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure.
Set  to the number of serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in Clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
if 
if 
while 
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
end while
[image: ]= last  NDI value indicated in the DCI Format corresponding to the HARQ-ACK information bit(s) for CBG(s) for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
[image: ]= last  NDI value indicated in the DCI Format corresponding to the HARQ-ACK information bit for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end while
end if
 
else
if 
while 
if UE has reported previously transmitted HARQ-NACK -ACK report for TB  for HARQ process number  on serving cell , and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3) 
[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 previously transmitted HARQ-NACK -ACK report for TB  for HARQ process number  on serving cell , and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report, or received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report without sufficient PDSCH processing time ([38.214] clause 5.3) 
[image: ] [image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
else
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell  [image: ]
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while
==================== Unchanged part omitted ===================
================== End of text proposal ===================

	FL summary
	Numerous TPs have been provided along the discussion. No consensus was yet reached on how to handle cases where the UE has received a PDSCH but not yet decoded the PDSCH, due to uncertainties in UE behavior in relation to insufficient PDSCH processing time. There is no consensus on a single TP. Revision marks on the TPs below are not always against V16.0.0 but against other proposed TPs.

Summary of proposals for issue B4 on type-3 codebook construction when NDI is not configured for reporting:
If [TP is true]
	UE reports NACK
Otherwise
	UE reports HARQ-ACK information bit for TB t for HARQ process h of serving cell c
End if

Note 1: “another PDSCH” below means for the same TB t and HARQ process h for cell c

Note 2: “satisfying PDSCH processing time” below means between the end symbol of the scheduled PDSCH and the type-3 PUCCH occasion

TP1 (v21) supported by Huawei, QC, Nokia, Google
if UE has reported previously transmitted HARQ-NACK -ACK report for TB  for HARQ process number  on serving cell , and not received another PDSCH satisfying PDSCH processing time and corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP2a (Intel)
if UE has previously transmitted HARQ-ACK report for TB for HARQ process number on serving cell , and not received a DCI format scheduling another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP2b (Intel)
if UE has reported previously transmitted HARQ-NACK -ACK report for TB  for HARQ process number  on serving cell , and not received a DCI scheduling another PDSCH corresponding to TB t with non-toggled NDI for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP2c (OPPO) supported by OPPO, Intel, Lenovo, Nokia
if UE has reported previously transmitted HARQ-NACK -ACK report for TB t for HARQ process number h on serving cell c, and not received a DCI, satisfying PDCCH processing time, that schedules another PDSCH corresponding to TB t with non-toggled NDI for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP2d (LG)
if UE has previously transmitted HARQ--ACK report for TB t for HARQ process number h on serving cell c, and not received a DCI satisfying PDCCH processing time and scheduling another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP 2e () supported by LG, Huawei, Nokia, Ericsson
if UE has previously transmitted HARQ-NACK -ACK report for TB t for HARQ process number h on serving cell c, and is not received scheduled another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP2e-2 (Intel)
if UE has previously transmitted HARQ-NACK -ACK report for TB t for HARQ process number h on serving cell c, and is not scheduled another PDSCH retransmission corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP2f (Intel) supported by Intel, OPPO, Nokia?
if UE has previously transmitted HARQ-NACK -ACK report for TB t for HARQ process number h on serving cell c, and is not scheduled another PDSCH corresponding to TB t for HARQ process number h with non-toggled NDI on serving cell c since the previous HARQ-ACK report

TP2g (Intel) supported by OPPO
if UE has previously transmitted HARQ-NACK -ACK report for TB t for HARQ process number h on serving cell c, and is not scheduled another PDSCH corresponding to TB t for HARQ process number h [with non-toggled NDI] on serving cell c since the previous HARQ-ACK report
· Note: the final decision should guarantee that it is error free if UE miss a PDCCH that schedules initial transmission of TB t.

TP2h (Nokia) supported by Nokia, Intel, LG (without the note)
if UE has previously transmitted HARQ-NACK -ACK report for TB t for HARQ process number h on serving cell c, and is not scheduled another PDSCH corresponding to TB t for HARQ process number h [with non-toggled NDI] on serving cell c since the previous HARQ-ACK report
· Note: the final decision should guarantee that above behaviour is error free if UE miss a PDCCH that schedules initial transmission of TB t and the error cannot be avoid by  gNB scheduling.  

TP3 (LG) supported by LG, Huawei, QC, Nokia, Ericsson
if UE has previously transmitted HARQ-ACK report for TB for HARQ process number on serving cell, and not received another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report

TP4 (OPPO)
if UE has previously transmitted HARQ-ACK report for TB t for HARQ process number h on serving cell c, and not received a DCI, satisfying PDCCH processing time, that schedules another PDSCH corresponding to a TB t with non-toggled NDI for HARQ process number h on serving cell c, and not received another PDSCH, satisfying PDSCH processing time, that corresponds to TB t for HARQ process number h on serving cell c, since the previous HARQ-ACK report

Since there was no consensus on the TPs proposed above, the FL proposed to first try and agree on cases where there is no ambiguity, i.e. cases where the UE has already decoded a scheduled PDSCH.




Conclusions

Issue B3: Problem in the pseudo-code when the number of code blocks of one TB is smaller than the configured maximum number of CBGs per TB (when a TB consists of N code blocks, N<M).

Proposal 1:
· TP#1 for TS 38.213 Clause 9.1.4 is agreed.


TP#1 for TS 38.213 Clause 9.1.4
================== Beginning of text proposal ===================
9.1.4	Type-3 HARQ-ACK codebook determination 

*** Unchanged text is omitted ***
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
If the UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, the UE determines a PUCCH or a PUSCH to multiplex a Type-3 HARQ-ACK codebook for transmission in a slot as described in Clause 9.2.5. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.
================== End of text proposal ===================


Issue B4: Corrections on HARQ-ACK state reset in case NDI is not reported in the feedback: one correction missed during post-RAN1#99 specs email discussions (ambiguity between ACK, NACK, HARQ-ACK), ambiguity between last NDI and latest NDI, ambiguity in reference for UE to determine if it already reported the HARQ-ACK feedback for a HARQ process.

Proposal 2: 
· When UE is not configured to report NDI in the type-3 HARQ-ACK codebook:
· If UE has previously transmitted HARQ-ACK information for TB t for HARQ process number h on serving cell c, and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous HARQ-ACK report
· UE reports NACK
· if UE has obtained HARQ-ACK information for TB t for HARQ process number h on serving cell c corresponding to a PDSCH reception, and has not previously transmitted the HARQ-ACK information corresponding to the PDSCH reception
· UE reports HARQ-ACK information bit for TB t for HARQ process h of serving cell c
· FFS: cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.
· TP#2 for TS 38.213 Clause 9.1.4 is agreed


[bookmark: _GoBack]TP#2 for TS 38.213 Clause 9.1.4
================== Beginning of text proposal ===================
9.1.4	Type-3 HARQ-ACK codebook determination 

If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure.
Set  to the number of serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in Clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
if 
if 
while 
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
end while
[image: ]= last  NDI value indicated in the DCI Format corresponding to the HARQ-ACK information bit(s) for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
[image: ]= last  NDI value indicated in the DCI Format corresponding to the HARQ-ACK information bit for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end while
end if
 
else
if 
while 
if UE has reported previously transmitted HARQ-ACK information for TB  for HARQ process number  on serving cell , and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous transmission of HARQ-ACK information 
while 
[image: ]
 
 
end while
end if else 
if UE has obtained HARQ-ACK information for TB t for HARQ process number h on serving cell c corresponding to a PDSCH reception, and has not previously transmitted 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
end if
 
 
end while
else
while 
if UE has reported previously transmitted HARQ-NACK -ACK information for TB  for HARQ process number  on serving cell , and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous transmission of HARQ-ACK information  
[image: ] [image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 

end if else
if UE has obtained HARQ-ACK information for TB t for HARQ process number h on serving cell c corresponding to a PDSCH reception, and has not previously transmitted the HARQ-ACK information corresponding to the PDSCH reception
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell  [image: ]
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while
*** Unchanged text is omitted ***
================== End of text proposal ===================
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