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A number of proposed corrections to release 16 specifications have been submitted at RAN1#100-e on HARQ and multi-PUSCH scheduling for NR-U. This second summary provides a list of the submitted corrections and an updated classification of the submitted proposals. In preparation phase 1, 15 out of 23 issues are still considered critical, as listed in sections 2, 3, 4:

· A (enhanced type 2 HARQ codebook): A1, A3, A4, A10, A2, A5, A9 (cases 1 and 2), A7, A8
· B (type 3 HARQ codebook): B1, B3, B4, B2
· C (multi-PUSCH scheduling): C1, C2

The issues above are in order of highest to lowest priority based on the phase 1 discussion. Higher priority was given to issues that look easier to solve (A1, A3, A4, A10, A2, B3, B4, C1, C2), and lower priority to issues where the outcome of the discussion may still be uncertain. A5, B1, B2 are clearly open issues. A9 poses a general question on ambiguities caused by the structure of TS38.213 clause 9.1.3.3.

The annex, which contains a sub-section per issue, has also been updated with the clarifications already obtained during the preparation phase, including some updated FL proposals for phase 2. In phase 2 we will use 3 separate documents for collecting companies’ input, to be provided when the 3 email discussions will be kicked-off. The annex will be used as basis for those documents.

Section 5 provides a summary of the reason why each issue is not pursued for email discussion. For examples, some issues were identified as valid errors cases but considered corner cases or obvious unexpected gNB behaviour, for which a majority of companies thought there is no need for a change in specifications. This is provided for information and consideration for companies in preparation for future maintenance.

The 3 email discussions (A, B, C) for phase 2 will focus on a subset of the critical issues from phase 1, as indicated by the RAN1 chairman in “RAN1#100-e list of email discussion approvals”. As also indicated by the RAN1 chairman, discussion on the remaining essential issues is still possible at the next meeting.

 [100e-NR-unlic-NRU-HARQandULscheduling-01] Email discussion/approval on the issues related to enhanced HARQ-ACK codebook, including
· Handling of non-numerical K1 (NNK1) value (TS38.213 clause 9.1.3)
· TS38.213 clause 9.1.3.3: UL DAI for dynamic HARQ-ACK codebook feedback in PUSCH
· TS38.213 clause 9.1.3.3: alignment of 38.213 with 38.212 
· Implementation of agreement on handling reception of only DCI format 1_0 is incomplete
· TS38.213 clause 9.1.3.3: when 2 T-DAI values are signaled in DCI 1_1 the second total DAI field should be used to set the T-DAI value for a non-scheduled PDSCH group
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – David (Huawei)

[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)

[100e-NR-unlic-NRU-HARQandULscheduling-03] Email discussion/approval on the issues related to multi-PUSCH scheduling with DCI 0_1, including
· Resolving square brackets on 1-bit RV value
· Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs 
by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – David (Huawei)


[bookmark: _Ref129681832]Classification of corrections on enhanced dynamic HARQ-ACK codebook
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
Corrections proposed on enhanced dynamic HARQ codebook (TS38.213 clauses 9.1.3 and 9.1.3.3)

	Issue #
	Description
	Tdoc
	Email discussion

	A1
	Handling of non-numerical K1 (NNK1) value (TS38.213 clause 9.1.3)

Issue 1: missing implementation of agreement for the case where the second DCI format is DCI format 1_0 and the first DCI format with NNK1 value indicates PDSCH group 0

Issue 2: missing case where the second DCI format indicates different scheduled group index than the first DCI format and the field of the number of requested PDSCH groups in the second DCI format indicates that HARQ-ACK feedback for two groups is requested
	R1-2000199
R1-2000472
R1-2000592
R1-2000958
	A

	A3
	TS38.213 clause 9.1.3.3: UL DAI for dynamic HARQ-ACK codebook feedback in PUSCH: 

Issue 1: incorrectly reflected agreement that the UL DAI field applies to the reported PDSCH group (it should not always be group 0) when HARQ-ACK feedback is reported for just one group and UL-TotalDAI-Included-r16 is not configured

Issue 2: “two DCI fields” is ambiguous, as it could be understood as the case of two HARQ sub-codebooks (TB and CBG) whereas it should refer to the case where UL-TotalDAI-Included-r16 = “enable”
	R1-2000311 
	A

	A4
	TS38.213 clause 9.1.3.3: alignment of 38.213 with 38.212 
· PDSCH_group indicator  PDSCH group index
· HARQ-ACK information request field  Number of requested PDSCH group(s)
	R1-2000199
Etc
	A

	A10
	Implementation of agreement on handling reception of only DCI format 1_0 is incomplete
	R1-2000439
(proposal 2 TP)
	A

	A2
	TS38.213 clause 9.1.3.3: when 2 T-DAI values are signaled in DCI 1_1 the second total DAI field should be used to set the T-DAI value for a non-scheduled PDSCH group, which is ambiguously (or not?) reflected in the specification
	R1-2000199
R1-2000311
	A 

	A5
	TS38.213 clause 9.1.3.3: nHARQ-ACK definition for power control with enhanced dynamic codebook is missing
	R1-2000612 
R1-2000958 
	A

	A9
	TS38.213 clause 9.1.3.3: potential issues on how to determine NFI and number of requested groups when multiple DCIs provide these values. Examples:

Case 1: two DCIs pointing to the same PUCCH for different groups (without using requesting feedback for both PDSCH groups in the same DCI).

Case 2: the first DCI of a PDSCH group is DCI format 1_0 without NFI field, for which the associated NFI value is temporarily not available until the next DCI format 1_1 of the same PDSCH group is received.
	R1-2000311 (proposal 2)

R1-2000439 (proposals 1&3)

R1-2000726 (TP1 and TP2)

R1-2000958 (section 3 TP)

	A

	A7
	TS38.213 clause 9.1.3.3: How is T-DAI in DCI 1_1 for the non-scheduled group interpreted when two sub-codebooks (for TB and CBG) are configured?
	R1-2000311 
R1-2000472 
R1-2000958 
	A

	A8
	Whether a correction is needed for the second HARQ-ACK information generation in the case of toggled NFI for the non-scheduled group in a DCI scheduling PDSCH for another group? Should it be allowed to toggle NFI for a non-scheduled group in a DCI?
	R1-2000874
(TP 2-1)
R1-2000311 (proposal 5)
	A





Classification of corrections on Type-3 HARQ-ACK codebook

Corrections proposed on Type-3 HARQ-ACK codebook (TS38.213 clauses 9.1.4 and 9.2.3)

	Issue #
	Description
	Tdoc
	Email discussion

	B1
	Working assumption on using one value of the frequency domain resource assignment field to indicate that this DCI does not schedule a PDSCH:
Issue 1: to determine the value of the FDRA field
Issue 2: to define the timing because the reference to start counting K1 slots cannot be the PDSCH slot when no PDSCH is scheduled
Issue 3: to determine the UE processing time applied for the one-shot HARQ-ACK feedback triggered by the PDSCH-less DCI
	R1-2000199
R1-2000472
R1-2000503
R1-2000612
R1-2000665
R1-2000726
R1-2000828
R1-2000849
R1-2000874
R1-2000958
	B

	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

	B

	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

	B

	B2
	Corrections in handling of spatial bundling
	R1-2000199
R1-2000311
R1-2000472
R1-2000503
	B




Classification of corrections on multi-PUSCH scheduling with DCI 0_1

Corrections proposed on multi-PUSCH scheduling with DCI Format 0_1 (TS38.212 clause 7.3.1.1.2)

	Issue #
	Description
	Tdoc
	Email discussion

	C1
	Resolving square brackets on 1-bit RV value
	R1-2000199
R1-2000503
R1-2000612
R1-2000828
R1-2000849
	C

	C2
	Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs (and whether to fix in 38.212 or in 38.214 or in both)
	R1-2000391
R1-2000612
R1-2000828
R1-2000997
	C




Issues not pursued in Phase 2 of RAN1#100-e

Based on the prioritization in phase 1, the issues in this section are not pursued for email discussion at RAN1#100-e. 

	Issue #
	Description
	Tdoc
	Summary of Phase 1

	X3
	Proposals to add handling of special cases of NNK1 values when:
· Receiving NNK1 value when DCI triggers feedback for two PDSCH groups (q=1)
· Receiving NNK1 value for all configured HARQ processes
	R1-2000472 
	Obvious error/corner case, not an expected gNB behaviour

	A6
	TS38.213 clause 9.1.3.3: If the gNB has not sent any non-scheduled PDSCH group transmission, the total DAI number of the non-scheduled PDSCH group should be 0. However, the description of the total DAI specified in Table 9.1.3-1 in 38.213 is available only for numbers larger than or equal to 1
	R1-2001000
	No need for correction. The UE will naturally discard this T-DAI

	A9
	Potential issues on how to determine NFI for Case 3: the last DCI of a PDSCH group is DCI format 1_0 without NFI field, for which the associated NFI value is derived by a previous DCI format 1_1 of the same PDSCH group. Case 2 is to be discussed first
	R1-2000726

	A9 Case 2 is prioritized for discussion

	A11
	SPS with enhanced dynamic codebook configured: whether there is a problem with reusing the pseudo-code of section 9.1.3.1 because it will result in reporting 2 HARQ-ACK bits for SPS PDSCH in one PUCCH when HARQ-ACK feedback both PDSCH groups is reported?
	R1-2000311 
R1-2000472 
	Postponed. There is an error, but several companies considered SPS issues as non-essential for this meeting

	A12
	Whether there is a need for clarification for the case where a UE receives a DCI scheduling a PDSCH group with a NNK1 and a DCI scheduling the same group with a numerical K1 in the same PDCCH monitoring occasion (on another cell)?
	R1-2000472
	Obvious error/corner case, gNB should provide the same numerical value in all DCIs in the same monitoring occasion

	B5
	nHARQ-ACK definition for power control with type-3 codebook is missing
	R1-2000612 
	The case where the number of reported bits is less than 11 may happen rarely only for some special configurations

	B6
	Handling of collisions between SPS-release Ack and type-3 HARQ-ACK codebook feedback
	R1-2000472 
R1-2000726 
	Postponed. There is an error, but several companies considered SPS issues as non-essential for this meeting

	B7
	Inconsistent or missing UE behavior in TS38.213 clause 9.2.3 for handling NNK1 value and for DCI requesting type-3 HARQ-ACK codebook feedback without scheduling PDSCH
	Several Tdocs
	Obvious error/corner case, gNB should not request type-3 HARQ codebook feedback without providing a PUCCH resource timing

	B8
	If all the DCIs requesting one-shot feedback are missed, then UE and gNB are not aligned in the slot where the UE is supposed to report the type-3 codebook.
Case 1: if a collision with a PUCCH occasion for type2 (or type1) codebook happens, instead of reporting type3 codebook (as agreed) the UE will report type2 (or type1) codebook, resulting in mismatch with gNB’s expectation. In case of piggyback on PUSCH, this results in UL-SCH rate-matching issue.
Case 2: if there is no collision with a PUCCH occasion for type2 (or type1) codebook, if no PUSCH is transmitted in that slot then gNB does not receive any PUCCH, otherwise if a PUSCH is transmitted for reporting type2 (or type1) codebook then this results in UL-SCH rate-matching issue.
	R1-2000665
	Postponed. Several companies considered the issue as non-essential, which can be avoided by gNB scheduling or handled by gNB blind detection.

	C3
	Handling of multi-PUSCH scheduling and BWP switching in the same DCI
	R1-2000665
	Considered as non-essential by several companies, similar issue exists in R15

	Y1
	Enabling NNK1 value with type-1 codebook
	R1-2000503 
	Proposal was not agreed during WI phase

	Y2
	Proposal to indicate NFI via UL grant DCI to cope with some missing DCI cases
	R1-2000665 
	Proposal was not agreed during WI phase

	Y3
	Proposal to concatenate multiple HARQ codebooks from multiple PUCCHs in one or more overlapping multiple PUSCHs to increase redundancy/reliability
	R1-2000472 
	New optimization, not a correction nor an open issue

	X1
	Handling of missed PDSCHs with interpretations of UL DAI and T-DAI

Note: TS38.213 already reflect the RAN1#99 working assumption on the interpretation of the single UL DAI in the case where feedback for both groups is requested.
	R1-2000472 
	Proposal was not agreed during WI phase

	X2
	Handling of missed PDSCHs when more than one PDSCH group exists in a HARQ-ACK feedback report and T-DAI is configured for just one group in DCI 1_1
	R1-2000503 R1-2000612 
	Discussed in past meetings and left as “FFS: Further enhancement for the case when only T-DAI is configured only for one group”. The two Tdocs still propose opposite solutions as in past meetings.



R1-2000412 and R1-2000503 made proposals on NR-U HARQ and URLLC HARQ alignment, which are not discussed at this e-meeting.

R1-2000726 made proposals on channel access procedure for multi-PUSCH scheduling. No email discussions are proposed on these issue in this agenda, while corrections to channel access procedures may be handled under agenda 7.2.2.2.1.

Proposed email discussions for phase 2 of RAN1#100-e 

Email discussions A, B and C with updates list of essential issues are proposed for RAN1#100-e phase 2 discussions to start on 2/24:

· A (enhanced type 2 HARQ codebook): A1, A3, A4, A10, A2, A5, A9 (case 1 and case 2), A7, A8
· B (type 3 HARQ codebook): B1, B3, B4, B2
· C (multi-PUSCH scheduling): C1, C2


Annex – Details about issues for email discussions A, B, C
Issue A1

	A1
	Handling of NNK1 value (TS38.213 clause 9.1.3)

Issue 1: missing implementation of agreement for the case where the second DCI format is DCI format 1_0 and the first DCI format with NNK1 value indicates PDSCH group 0

Issue 2: missing case where the second DCI format indicates different scheduled group index than the first DCI format and the field of the number of requested PDSCH groups in the second DCI format indicates that HARQ-ACK feedback for two groups is requested



Possible corrections with TP#A1 below are shown by merging proposals in R1-2000199, R1-2000472, R1-2000592 as well as editorial corrections from R1-2000958:

TP#A1 for TS 38.213 Clause 9.1.3
============================ Beginning of text proposal ===========================
============================== Unchanged part omitted ===========================
[bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296]9.1.3	Type-2 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value.
If a UE receives a first PDSCH scheduled by a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. The UE multiplexes the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback indicator timing field in a second DCI format, where
-	if the UE is not provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the second DCI format is  the UE detecteds in any PDCCH monitoring occasion after the first one
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format is detected in any PDCCH monitoring occasion after the first one and include a PDSCH group indexPDSCH_group indicator field with a same value as described in Clause 9.1.3.3 as the first DCI format. 
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format include a PDSCH group index field = 0 and the second DCI format does not include a PDSCH group index field.
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the second DCI format is detected in any PDCCH monitoring occasion after the first one and indicates a different PDSCH group index than the first DCI format while the HARQ-ACK information request field in the second DCI format indicates HARQ-ACK feedback for two groups.
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the second DCI format is detected in any PDCCH monitoring occasion after the first one and includes a One-shot HARQ-ACK request field with value 1,and the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4, when a value of the One-shot HARQ-ACK request field is 1.
============================== Unchanged part omitted ===========================
============================== End of text proposal =============================

Proposal: adopt TP#A1 above for Issue A1.


	Company
	Comment

	
	

	
	




Issue A2
	A2
	TS38.213 clause 9.1.3.3: when 2 T-DAI values are signaled in DCI 1_1 the second total DAI field should be used to set the T-DAI value for a non-scheduled PDSCH group, which is ambiguously (or not?) reflected in the specification



Possible corrections with TP#A2 below merging proposals in R1-2000199 and R1-2000311:

TP#A2 for TS 38.213 Clause 9.1.3.3
============================ Beginning of text proposal ===========================
============================== Unchanged part omitted ===========================
Set  to the value of a second total DAI field for group , if any, in a DCI format providing a value of 
============================== Unchanged part omitted ===========================
============================== End of text proposal =============================

Proposal: adopt TP#A2 above for Issue A2.


	Company
	Comment

	
	

	
	




Issue A3
	A3
	TS38.213 clause 9.1.3.3: UL DAI for dynamic HARQ-ACK codebook feedback in PUSCH: 

Issue 1: incorrectly reflected agreement that the UL DAI field applies to the reported PDSCH group (it should not always be group 0) when HARQ-ACK feedback is reported for just one group and UL-TotalDAI-Included-r16 is not configured

Issue 2: “two DCI fields” is ambiguous, as it could be understood as the case of two HARQ sub-codebooks (TB and CBG) whereas it should refer to the case where UL-TotalDAI-Included-r16 = “enable”



While R1-2000311 proposes to clarify the meaning of “two DCIs” in 38.212, the FL believes it is more appropriate to change the description in 38.213 from “two DCIs” to refer to UL-TotalDAI-Included-r16 = “enable”, as shown in the TP#A3 below.

TP#A3 for TS 38.213 Clause 9.1.3.3
============================ Beginning of text proposal ===========================
============================== Unchanged part omitted ===========================
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 

-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16 configuredthat includes one DCI field except that, for PDSCH group , the DCI field with value  in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Subclause 9.1.3.1, and when the HARQ-ACK information refers to only one PDSCH group  is the index of this group, or when the HARQ-ACK information refers to both PDSCH groups multiplexed in the PUCCH transmission occasion  does not include HARQ-ACK information for PDSCH group 


[bookmark: _GoBack]-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16= “enable”that includes two DCI fields except that MSBs of the DCI field with value  in the DCI format is used for PDSCH group 0, and LSBs of DCI field with value  in the DCI format is used for PDSCH group 1, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Subclause 9.1.3.1 , and when the HARQ-ACK information multiplexed in the PUCCH transmission occasion  includes HARQ-ACK information for PDSCH groups  and 

============================== Unchanged part omitted ===========================
============================== End of text proposal =============================

Proposal: adopt TP#A3 above for Issue A3.


	Company
	Comment

	
	

	
	




Issue A4

	A4
	TS38.213 clause 9.1.3.3: alignment of 38.213 with 38.212 
· PDSCH_group indicator  PDSCH group index
· HARQ-ACK information request field  Number of requested PDSCH group(s)



Proposal: this editorial correction will be incorporated in a TP to 38.213 clause 9.1.3.3, if any, otherwise provided to the spec editor.


	Company
	Comment

	
	

	
	




Issue A5
	A5
	TS38.213 clause 9.1.3.3: nHARQ-ACK definition for power control with enhanced dynamic codebook is missing



Proposal from R1-2000612: 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.

TP from R1-2000612
	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.




TP from R1-2000958
	If a UE is not provided PDSCH-CodeBlockGroupTransmission for each of the [image: ] serving cells, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for SPS PDSCH release, and if [image: ], and if the UE includes both first and second HARQ-ACK information for multiplexing in the PUCCH, 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 
·  and  are defined in Clause 9.1.3.1.
·  and  are defined in Clause 9.1.3.1 except that the numbers are counted per value of  separately.
· if ,  is defined in Clause 9.1.3.1 except it is determined per value of  separately.
if , 




Proposal: discuss which TP or which other solution to adopt

	Company
	Comment

	
	

	
	




Issue A6
	A6
	TS38.213 clause 9.1.3.3: If the gNB has not sent any non-scheduled PDSCH group transmission, the total DAI number of the non-scheduled PDSCH group should be 0. However, the description of the total DAI specified in Table 9.1.3-1 in 38.213 is available only for numbers larger than or equal to 1



The proposal from R1-2001000 section 2.1.1 is to introduce a new table with DAI values from 0 to 3 to be used only for the non-scheduled PDSCH group. 
Summary of phase 1: if the non-scheduled group from the first DCI is later scheduled by a second DCI (with q=1) and the same PUCCH occasion, the T-DAI for that group in the second DCI will override the previous (meaningless) T-DAI. If that group is never scheduled until the PUCCH occasion then the value of the T-DAI is anyway irrelevant. In this sense there seems to be no need to introduce a DAI value of 0, and no need ask a UE to ignore the T-DAI signaled for the non-scheduled group unless q=1.

Issue A7
	A7
	TS38.213 clause 9.1.3.3: How is T-DAI in DCI 1_1 for the non-scheduled group interpreted when two sub-codebooks (for TB and CBG) are configured?



Issues A7 addresses the following text in TS38.213 section 9.1.3.3:

	If  or , generate second HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
[…]
-	if , after the completion of the  and  loops for the pseudo-code for the second HARQ-ACK codebook generation in Clause 9.1.3.1, set  for both sub-codebooks, if any.



FL analysis: while there was no agreement on this issue in the NR-U WI, TS38.213v16.0.0 specifies setting “ for both sub-codebooks”, so a UE behavior is specified.

This means that when CBG-based transmission and NFI-TotalDAI-Included-r16 are configured, the larger of the T-DAI for TB-based sub-codebook (T_DAITB) and T_DAI for CBG-based sub-codebook (T_DAICBG), i.e. T_DAI = max(T_DAITB ,T_DAICBG) should be indicated for the non-scheduled group. If T_DAI > T_DAICBG , UE should generate NACK for the last (T_DAI - T_DAICBG)* HARQ-ACK information bits for the CBG based sub-codebook, else if T_DAI > T_DAITB , UE should generate NACK for the last (T_DAI - T_DAITB)  HARQ-ACK information bits for the TB based sub-codebook

FL analysis: this issue requires further discussions


	Company
	Comment

	
	

	
	





Issue A8
	A8
	Whether a correction is needed for the second HARQ-ACK information generation in the case of toggled NFI for the non-scheduled group in a DCI scheduling PDSCH for another group? Should it be allowed to toggle NFI for a non-scheduled group in a DCI?



Issues A8 addresses the following text in TS38.213 section 9.1.3.3:

	If  and , generate second HARQ-ACK information, as described in Clause 9.1.3.1, by setting  for all  and all  and, after the completion of the  and  loops for the pseudo-code for the second HARQ-ACK codebook generation in Clause 9.1.3.1, setting .



The proposal in R1-2000874 is to make an additional assumption that the set of PDCCH monitoring occasions is empty (i.e., M = 0):

-------- Unchanged contents are omitted
If  and , generate second HARQ-ACK information, as described in Clause 9.1.3.1, by setting  by assuming an empty set of PDCCH monitoring occasions for all  and all  and, after the completion of the  and  loops for the pseudo-code for the second HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
-------- Unchanged contents are omitted

The proposal in R1-2000311: the corresponding operation when a DCI format scheduling PDSCH group g indicates an NFI value for PDSCH group (g+1)mod2 other than an NFI value indicated by a latest DCI format scheduling PDSCH group (g+1)mod2 for exactly the scheduled group should be clarified.



FL analysis: this issue requires further discussions


	Company
	Comment

	
	

	
	




Issue A9 Case 1
	A9
	TS38.213 clause 9.1.3.3: potential issues on how to determine NFI and number of requested groups when multiple DCIs provide these values. What should be the UE behavior regarding the last DCI? Example:

Case 1: two DCIs pointing to the same PUCCH for different groups (without using requesting feedback for both PDSCH groups in the same DCI)..



See R1-2000311 (proposal 2), R1-2000439 (proposals 1&3), R1-2000726 (TP1 and TP2), R1-2000958 (section 3 TP).


	Company
	Comment

	
	

	
	




Issue A9 Case 2
	A9
	TS38.213 clause 9.1.3.3: potential issues on how to determine NFI and number of requested groups when multiple DCIs provide these values. Examples:

Case 2: the first DCI of a PDSCH group is DCI format 1_0 without NFI field, for which the associated NFI value is temporarily not available until the next DCI format 1_1 of the same PDSCH group is received.



See R1-2000311 (proposal 2), R1-2000439 (proposals 1&3), R1-2000726 (TP1 and TP2), R1-2000958 (section 3 TP).

Illustration of case 2: m=0 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of g, that is the first PDCCH monitoring occasion after a PDCCH monitoring occasion where the UE detects another DCI format that provides a value different than h(g).
[image: ]


	Company
	Comment

	
	

	
	




Issue A10
	A10
	Implementation of agreement on handling reception of only DCI format 1_0 is incomplete



The TP associated with proposal 2 in R1-2000439 adds one sentence (in red) below:
If a UE detects DCI formats with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion and none of the DCI formats includes a New_Feedback indicator field, the UE generates HARQ-ACK information as described in Subclause 9.1.3.1 or 9.1.3.2 for multiplexing in the PUCCH transmission occasion. The UE doesn't expect to multiplex the HARQ-ACK information and HARQ-ACK information corresponding to any detection of DCI format providing a value of g = 1 in the same PUCCH transmission occasion.

FL view: the proposed sentence is still not aligned with agreements since the UE could multiplex the HARQ information for the PDSCHs scheduled by a fallback DCI if the same PUCCH occasion includes HARQ information for PDSCHs scheduled by non-fallback DCI and includes both group 0 and group 1. 

To fix this, TP#A10 is proposed:
TP#A10 for TS 38.213 Clause 9.1.3.3
============================ Beginning of text proposal ===========================
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unchanged text is omitted ***
If a UE detects DCI formats with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion and none of the DCI formats includes a New_Feedback indicator field, the UE generates HARQ-ACK information as described in Subclause 9.1.3.1 or 9.1.3.2 for multiplexing in the PUCCH transmission occasion.
If a UE detects DCI formats with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion and none of the DCI formats includes a New_Feedback indicator field, and for the same PUCCH transmission occasion the UE also detects one or more DCI formats providing a PDSCH group index with g=1, and the UE did not detect any DCI format with PDSCH-to-HARQ_feedback timing field value indicating a same PUCCH transmission occasion and providing a PDSCH group index with g=0, the UE does not generate HARQ-ACK information for the DCI formats that do not include a New_Feedback indicator field.
*** Unchanged text is omitted ***
============================== End of text proposal =============================

Proposal: adopt TP#A10 above for Issue A10.

	Company
	Comment

	
	

	
	




Issue A11
	A11
	SPS with enhanced dynamic codebook configured: whether there is a problem with reusing the pseudo-code of section 9.1.3.1 because it will result in reporting 2 HARQ-ACK bits for SPS PDSCH in one PUCCH when HARQ-ACK feedback both PDSCH groups is reported?



Proposal from R1-2000311: HARQ-ACK for SPS PDSCH, if any, is always placed at the end of enhanced HARQ-ACK codebook to be transmitted, no matter whether the transmitted HARQ-ACK codebook contains only the first HARQ-ACK information, or both the first HARQ-ACK information and the second HARQ-ACK information.

Proposal from R1-2000472: If other group-based HARQ-ACK bits collide with the HARQ-ACK bit corresponding to SPS PDSCH, all HARQ-ACK bits are multiplexing in one PUCCH, and the HARQ-ACK bit corresponding to SPS PDSCH is mapped to the end of HARQ-ACK codebook, as shown in Figure 2. Furthermore, if the multiplexed group-based HARQ-ACK is triggered for retransmission, the HARQ-ACK bit corresponding to SPS PDSCH should be simultaneously retransmitted.




Possible solution: clarify in TS38.213 clause 9.1.3.3 that the procedure of section 9.1.3.1 applies except for HARQ-ACK information for SPS PDSCH, instead the UE appends 1-bit HARQ-ACK for SPS PDSCH to the Type-2 HARQ-ACK codebook grouping after the first and second HARQ-ACK information.

Summary of phase 1: See Section 5

Issue A12
	A12
	Whether there is a need for clarification for the case where a UE receives a DCI scheduling a PDSCH group with a NNK1 and a DCI scheduling the same group with a numerical K1 in the same PDCCH monitoring occasion (on another cell)?



Summary of phase 1: the UE is not expected to receive a DCI scheduling a given PDSCH group with a non-numerical K1 and a DCI scheduling the same group with a numerical K1 in one PDCCH monitoring occasion. The gNB can ensure the proper behavior by providing a numerical K1 value in all PDCCHs in the same monitoring occasion.

Issue B1
	B1
	Working assumption on using one value of the frequency domain resource assignment field to indicate that this DCI does not schedule a PDSCH:
Issue 1: to determine the value of the FDRA field
Issue 2: to define the timing because the reference to start counting K1 slots cannot be the PDSCH slot when no PDSCH is scheduled
Issue 3: to determine the UE processing time applied for the one-shot HARQ-ACK feedback triggered by the PDSCH-less DCI



Issue 1 (value of the FDRA field)
For issue 1, a majority of companies proposed to confirm the working assumption to use one value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH. A majority of companies proposed to use all ‘0’ FDRA for resourceAllocationType0 and all ‘1’ FDRA for resourceAllocationType 1 with one-shot HARQ-ACK request field with value 1 in DCI Format 1_1 to signal one-shot HARQ-ACK request without scheduling PDSCH. In this case, the UE does not consider the DCI format as indicating an active DL BWP provided by dormant-BWP or by first-non-dormant-BWP-ID-for-DCI-inside-active-time, if any, and the validation for SPS release as described in Clause 10.2 is not achieved.
One company proposed further clarifications to the proposal above to solve potential ambiguity due to truncated FDRA field in case of BWP switching, UE is expected to receive PDSCH when the UE is triggered to feedback one-shot HARQ-ACK by the DCI which indicates different BWP from the current active BWP for resource allocation type 1. A corresponding TP for clause 12 is proposed: “A UE is not expected to receive the DCI format 1_1 in which the One-shot HARQ-ACK request field is set to 1, and the size of frequency domain resource assignment field is different from the one required for the DCI format 1_1 interpretation for the DL BWP that is indicated by the bandwidth part indicator.”.

Proposal from FL: take the majority proposal.
· Use all ‘0’ FDRA for resourceAllocationType0 and all ‘1’ FDRA for resourceAllocationType 1 with one-shot HARQ-ACK request field with value 1 in DCI Format 1_1 to signal one-shot HARQ-ACK request without scheduling PDSCH.
· In this case, the UE does not consider the DCI format as indicating an active DL BWP provided by dormant-BWP or by first-non-dormant-BWP-ID-for-DCI-inside-active-time, if any, and the validation for SPS release as described in Clause 10.2 is not achieved.


	Company
	Comment

	
	

	
	





Issue 2 (reference timing)
For issue 2, R1-2000874 proposed that the starting point of K1 value should be determined based on the TDRA in the trigger DCI, with the following TP:
	--------- beginning of text proposal for TS 38.213
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567]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 triggering Type-3 HARQ-ACK codebook without scheduling PDSCH and the time domain resource assignment field value in the DCI indicates a PDSCH ending in slot , 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. 
--------- end of text proposal




For issue 2, R1-2000958 proposed that for a DCI requesting one-shot HARQ-ACK feedback, K1 is counted from the slot the DCI is transmitted, with the following TP:
	============TP for 38.213 Section 9.2.3====================================
--Unchanged part omitted------------------------
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 does not schedule PDSCH and only requests Type-3 HARQ-Ack codebook 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 in case of requesting Type-3 HARQ-Ack without scheduling a PDSCH. 
--Unchanged part omitted------------------------



FL view: this requires further discussion

	Company
	Comment

	
	

	
	




Issue 3 (processing time)
Issue 3: whether/how to determine the UE processing time applied for the one-shot HARQ-ACK feedback triggered by the PDSCH-less DCI.

	Company
	Comment

	
	

	
	




Issue B2
	B2
	Corrections in handling of spatial bundling



A problem was found in TS38.913 clause 9.1.3.4 when if harq-ACK-SpatialBundlingPUCCH is provided; else and , then HARQ-ACK feedback is provided for just one TB even if maxNrofCodeWordsScheduledByDCI = 2 for serving cell , without AND operation. In the same case in case reporting of NDI is configured, then NDI for just one TB is reported.

One company proposed to set all the time, allowing to report NDI for each TB (basically spatial bundling is not applied in Type-3 HARQ-ACK codebook even if configured). Some other companies proposed to revise the pseudo-code to implement the AND operation for spatial bundling, and in this case some companies proposed to report NDI for each TB, while other companies proposed to apply AND operation between the NDIs of the 2 TBs.
One company proposed that when CBG-based HARQ-ACK reporting is enabled for a serving cell, spatial bundling is always not enabled regardless of spatial bundling related configuration.

FL view: reporting of the type-3 HARQ-ACK codebook when spatial bundling is configured needs to be fixed. It should be decided whether or not to apply spatial bundling in Type-3 HARQ-ACK codebook.

· Alt1: spatial bundling is not applied to type-3 HARQ-ACK codebook even if harq-ACK-SpatialBundlingPUCCH is provided.

· Alt2: spatial bundling is applied to type-3 HARQ-ACK codebook when harq-ACK-SpatialBundlingPUCCH is provided, with AND operation for 2 TBs.

· Alt3: spatial bundling is applied to type-3 HARQ-ACK codebook when harq-ACK-SpatialBundlingPUCCH is provided, with AND operation for 2 TBs and with AND operation for 2 NDIs corresponding to the 2 TBs.


	Company
	Comment

	
	

	
	



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: adopt TP#B3 above for Issue B3 (two instances in TS38.912 clause 9.1.3.4)


	Company
	Comment

	
	

	
	




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




	Company
	Comment

	
	

	
	




Issue B5
	B5
	nHARQ-ACK definition for power control with type-3 codebook is missing



Proposal and TP from R1-2000612
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. 

	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.



Summary of phase 1: see section 5

Issue B6
	B6
	Handling of collisions between SPS-release Ack and type-3 HARQ-ACK codebook feedback



FL view: UE behavior in case of collision is unspecified.

R1-2000472 proposal: If a UE is triggered to report both one-shot and HARQ-ACK feedback for SPS PDSCH release in the same slot, the HARQ-ACK bit corresponding to the SPS PDSCH release is appended to the HARQ-ACK bits of all HARQ processes.

R1-2000726 proposal: for SPS PDSCH release, the associated HARQ process ID is indicated by TDRA field in DCI 1_0 for SPS PDSCH release.

Summary of phase 1: see section 5

Issue B7
	B7
	Inconsistent or missing UE behavior in TS38.213 clause 9.2.3 for handling NNK1 value and for DCI requesting type-3 HARQ-ACK codebook feedback without scheduling PDSCH



Summary of phase 1: it is not an expected behavior from gNB to request type-3 HARQ-ACK codebook feedback without providing a timing and PUCCH resource for the feedback.

Issue B8
	B8
	If all the DCIs requesting one-shot feedback are missed, then UE and gNB are not aligned in the slot where the UE is supposed to report the type-3 codebook.
Case 1: if a collision with a PUCCH occasion for type2 (or type1) codebook happens, instead of reporting type3 codebook (as agreed) the UE will report type2 (or type1) codebook, resulting in mismatch with gNB’s expectation. In case of piggyback on PUSCH, this results in UL-SCH rate-matching issue.
Case 2: if there is no collision with a PUCCH occasion for type2 (or type1) codebook, if no PUSCH is transmitted in that slot then gNB does not receive any PUCCH, otherwise if a PUSCH is transmitted for reporting type2 (or type1) codebook then this results in UL-SCH rate-matching issue.



Summary of phase 1: this issue is not considered critical by several companies. It was mentioned for example that the gNB could attempt several decoding hypothesis, including a hypothesis where the trigger for Type-3 HARQ-ACK codebook was missed by the UE.

Issue C1
	C1
	Resolving square brackets on 1-bit RV value



Proposals for the second RV value:
· 2: Ericsson, Lenovo, Samsung, Apple
· 3: Huawei

TP#C1 for TS 38.212 Clause 7.3.1.1.2
============================ Beginning of text proposal ===========================
============================== Unchanged part omitted ===========================
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. 
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]



============================== Unchanged part omitted ===========================
============================== End of text proposal =============================

Proposal: adopt TP#C1 above for Issue C1.


	Company
	Comment

	
	

	
	




Issue C2
	C2
	Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs (and whether to fix in 38.212 or in 38.214 or in both)



FL view: the specifications need to be updated to include this agreement. RAN1 could agree to a TP merging the 3 TPs below (some TPs miss the corrections for NDIs and RVs) or leave it to the 38.213 and 38.241 spec editors to fix as appropriate.

Proposal from R1-2000612

	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].
…

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. 
…




Proposal from R1-2000997

	[bookmark: _Toc11352142][bookmark: _Toc20318032][bookmark: _Toc27299930][bookmark: _Toc29673203][bookmark: _Toc29673344][bookmark: _Toc29674337]6.1.2	Resource allocation 
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338]6.1.2.1	Resource allocation in time domain
<omitted>
If pusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signalled in DCI format 0_1. HARQ process ID for each scheduled PUSCH, i = 0, 1, …, N-1 is , where value of N is determined by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signalled in the corresponding DCI format 0_1, value of is determined by the HARQ process number field in the corresponding DCI format 0_1 and .
<omitted>
	




Proposal from R1-2000828 (with typos corrected):

	7.3.1.1.2	Format 0_1
*** Unchanged text is omitted ***
-	New data indicator – 1 bit 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 based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16. The bits are mapped to the scheduled PUSCHs in the order where the most significant bit is mapped to the first scheduled PUSCH and the least significant bit is mapped to the last scheduled PUSCH.
-	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 subclause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34. The bits are mapped to the scheduled PUSCHs in the order where the most significant bit is mapped to the first scheduled PUSCH and the least significant bit is mapped to the last scheduled PUSCH.
-	HARQ process number – 4 bits
-	The indicated 4 bits determine a HARQ process number  corresponding to the scheduled PUSCH if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise the HARQ process number of th scheduled PUSCH is determined by  where  and  is the number of scheduled PUSCHs.
*** Unchanged text is omitted ***

	




Proposal from FL:
· Task spec editors to implement the RAN1#97 agreement as appropriate e.g. in TS38.212 clause 7.3.1.1.2 and/or TS38.214 clause 6.1 or 6.1.2
· RAN1#97 agreement: HARQ process ID signalled in the DCI applies to the first scheduled PUSCH. HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order (with modulo operation as needed)
· The corresponding ordering of bits in RV and NDI fields also needs to be reflected.


	Company
	Comment

	
	

	
	




Issue C3
	C3
	Handling of multi-PUSCH scheduling and BWP switching in the same DCI



In R1-2000665: For multi-TTI PUSCH scheduling, in case of dynamic BWP switching from source BWP with smaller M to target BWP with larger M where M is the maximum number of PUSCHs scheduled by single DCI configured per BWP, the maximum number of PUSCHs scheduled by the BWP-switching DCI is equal to the M value configured for source BWP
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