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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Corrections to release 16 specifications have been submitted at RAN1#100bis e-meeting on NR-U HARQ. No correction was proposed for multi-PUSCH scheduling. This first summary provides a list of the corrections proposed at RAN1#100bis-e and a revised classification of the submitted proposals reusing and continuing the numbering from RAN1#100-e. The document summarizes the prioritization discussed in phase 1. A proposal for 3 email discussions in April is provided in section 5 and also included below.

The corrections proposed at RAN1#100bis e-meeting are the following:
· A (enhanced type 2 HARQ codebook): see section 2
· Handled and resolved at RAN1#100e: A1, A3, A4, A10, A2
· Postponed from RAN1#100e: A5, A9 (cases 1 and 2), A7, A8, A11
· Additional issues: A13 to A16
· B (type 3 HARQ codebook): see section 3
· Handled and resolved at RAN1#100e: B3, B4
· Postponed from RAN1#100e: B1, B2, B4 (one FFS), B6
· Additional issues: B8 to B10

A few additional proposals summarized in section 4 are issues earlier seen as non-critical or non-critical optimizations proposed by single companies. Since there are e-meetings in April and May and there are too many issues for a single e-meeting, the suggestion is to split almost equally the issues for discussion between April and May meetings. The focus is on the scope of the email discussions for the April meeting. An informative list for the May meeting is provided in section 5 including issues B2, B4, B6, A5, A13, A16. The proposed list of email discussions for RAN1#100b-e is given below.

	Email discussions proposed for April RAN1#100b-e meeting

	Email discussion #1
	Type-3 HARQ-ACK codebook
· Issue B1: remaining details on triggering Type-3 HARQ-ACK codebook feedback with a DCI that does not schedule a PDSCH
· Issue B10: clarification to remove unintended limitations on Type-3 HARQ-ACK codebook usage (when no NNK1 value was received, when the UE is configured with semi-static codebook)
· Issue B9: clarification that Type-3 HARQ-ACK codebook feedback should be generated for all configured serving cells

	Email discussion #2
	Type-2 enhanced HARQ-ACK codebook
· Issue A9: how to determine NFI, number of requested groups, PUCCH occasions i(g) and i((g+1)mod2) when multiple DCIs provide these values
· Issue A7: how is T-DAI interpreted in DCI 1_1 for the non-scheduled group when two sub-codebooks (for TB and CBG) are configured?
· Issue A8: second HARQ-ACK information generation in case of toggled NFI for the non-scheduled group in a DCI scheduling PDSCH for another group

	Email discussion #3
	Handling of SPS PDSCH with PDSCH grouping and with NNK1
· Issue A11: SPS with enhanced dynamic codebook and with NNK1



Proposal: technical discussion for April 20-24 to reach conclusions on whether/how to correct each issue, then finalize TPs (if any) on April 27-30. TPs may start being discussed earlier when feasible.

The annex contains a sub-section per issue including a more detailed summary of the proposals from the contributions, in order to help the understanding and discussion in preparation/prioritization phase 1. Companies are encouraged to provide their feedback on the criticality, essentiality and priority of the issues in the preparation phase in order to converge to a list of issues for email discussions at the April e-meeting.

[bookmark: _Ref37749518][bookmark: _Ref129681832]Classification of corrections on enhanced dynamic HARQ-ACK codebook
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
Corrections proposed on enhanced dynamic HARQ codebook

	Issue
	Description
	Tdoc

	A5
	TS38.213 clause 9.1.3.3: nHARQ-ACK definition for power control with enhanced dynamic codebook is missing
	R1-2001536
R1-2002119
R1-2002532

	A7
	TS38.213 clause 9.1.3.3: How is T-DAI interpreted in DCI 1_1 for the non-scheduled group when two sub-codebooks (for TB and CBG) are configured?
	R1-2001536
R1-2001654
R1-2001761 R1-2001904 R1-2001937
R1-2002532

	A9
	TS38.213 clause 9.1.3.3: how to determine NFI, number of requested groups, PUCCH occasions i(g) and i((g+1)mod2) when multiple DCIs provide these values. 

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

Example 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.

Example 3: UE does not expect to receive a DL grant which schedules a PDSCH of the same PDSCH group and indicates a PUCCH resource in a slot later than a pending PUCCH transmission of the same PDSCH group

Example 4: different pseudocode for generating “first HARQ-Ack information” and “second HARQ-Ack information” if some DCIs are missing.

Example 5: ordering of NFI bits for scheduled group and non-scheduled group is not specified

Example 6: which DCI determines group g? (e.g. does a DCI format 1_0 define the scheduled group g if it is received as the last DCI for a PUCCH transmission occasion and if other earlier DCIs scheduled PDSCH group 0 and group 1 for the same PUCCH transmission occasion?)

Example 7: how to interpret NFI for the non-scheduled group in a DL DCI if q=0 for the number of requested PDSCH group(s)?
	R1-2001536
R1-2001654
R1-2001904
R1-2001989
R1-2002384
R1-2002690

	A8
	Second HARQ-ACK information generation in case of toggled NFI for the non-scheduled group in a DCI scheduling PDSCH for another group
	R1-2001536
R1-2001654
R1-2002227
R1-2002384

	A11
	SPS with enhanced dynamic codebook and with NNK1

Issue 1: 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?

Issue 2: Handling of case when an SPS configuration is activated with a DCI that indicates non-numeric K1. Interpretation of NFI, DAI, q in activated DCI for SPS PDSCH
	R1-2001654
R1-2001761 R1-2002532

	A13
	Compatibility of NR-U HARQ design and Rel-16 URLLC enhancements
1. Handling of DCI format 1_2 with NNK1 (FFS of issue A1 from RAN1#100e)
2. Handling of DCI format 1_2 with enhanced dynamic HARQ-ACK codebook
3. Potential need for separate NR-U configurations for each PUCCH priority
	R1-2001904
R1-2002227

	A14
	Handling of error case where UE and gNB have a different understanding of the number of requested PDSCH groups when UL_DAI for the non-scheduled group is not configured, because a UE missed a transport block resulting in different group index  at gNB and UE sides
	R1-2002631

	A15
	Handling of error case where the last DCI scheduling the last PDSCH in group 0 is missed, resulting in misaligned understandings between UE and gNB on the size and placement of PDSCH groups in the HARQ codebook
	R1-2001974

	A16
	What NFI value should a UE assume when the UE is provided with UL DAI (different than 4) for a PDSCH group that was not scheduled for the UE?

	R1-2001937
R1-2001989



[bookmark: _Ref37749532]Classification of corrections on Type-3 HARQ-ACK codebook

Corrections proposed on Type-3 HARQ-ACK codebook

	Issue
	Description
	Tdoc

	B1
	Remaining details on triggering Type-3 HARQ-ACK codebook feedback with a DCI that does not schedule a PDSCH:

Issue 1: to determine the value of the FDRA field, avoiding ambiguities with dormancy non-scheduling PDCCH and with validation for SPS release
Issue 2: to define reference slot corresponding to K1=0 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
	R1-2001536
R1-2001654
R1-2001707
R1-2001761
R1-2001937
R1-2001989
R1-2002119 
R1-2002227
R1-2002306
R1-2002384

	B2
	Corrections in handling of spatial bundling for Type-3 HARQ-ACK codebook
	R1-2001536
R1-2001654
R1-2001937
R1-2001974
R1-2002227

	B4 (FFS)
	Issue B4 was resolved at RAN1#100e [1]

FFS: Type-3 codebook with NDI where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception
	R1-2001654
R1-2001707
R1-2001761
R1-2001937
R1-2001989
R1-2002119
R1-2002227
R1-2002690

	B5
	nHARQ-ACK definition for power control with type-3 codebook is missing 
	R1-2002119

	B6
	Handling of collisions between SPS-release Ack and type-3 HARQ-ACK codebook feedback, potential inclusion of a SPS release HARQ-ACK in Type 3 HARQ-ACK codebook (not currently specified)
	R1-2001654
R1-2001761 
R1-2001974
R1-2002227

	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.
	R1-2002227

	B9
	Clarification that Type-3 HARQ-ACK codebook feedback should be generated for all configured serving cells
	R1-2002249

	B10
	Clarification to remove unintended limitations on Type-3 HARQ-ACK codebook usage (when no NNK1 value was received, when the UE is configured with semi-static codebook)
Note: issue B10 is not about discussing whether to allow HARQ-ACK bits reporting in semi-static codebook for a PDSCH scheduled with NNK1 value, because this was discussed in WI phase and not agreed.
	R1-2002690




[bookmark: _Ref37749536]Other issues proposed for NR-U HARQ-ACK feedback

The issues below are not specific to Type-2 codebook or Type-3 codebook. Some of these issues are re-submissions from RAN1#100-e where they were not considered critical, or are new proposals for optimization proposed by a single company. Therefore, no discussion is proposed on the issues below. One straightforward editorial correction will be provided to the spec editor.

	Issue #
	Description
	Tdoc
	FL analysis

	
	UCI multiplexing in one of multiple PUSCHs scheduled by one DCI.
Proposal 8: If a PUCCH overlaps with one of multiple PUSCHs scheduled by one DCI, the UCI should be piggybacked into the last one of the multiple PUSCHs. HARQ-ACK codebook is not changed.
Proposal 9: If multiple PUCCHs for HARQ-ACK overlap with multiple PUSCHs scheduled by one DCI, multiple HARQ-ACK codebooks are concatenated based the time sequence of multiple PUCCHs.
	R1-2001761
	This is an optimization, which does not seem specific to NR-U or to HARQ codebook for NR-U

	
	If a UE has an opportunity to piggyback HARQ-ACK feedback information on PUSCH that starts earlier than the PUCCH resource in the same slot, but the UE fails LBT for the PUSCH, can the UE still transmit the PUCCH instead after performing another LBT?
	R1-2002249
	This is an optimization. This issue should be submitted to channel access procedures agenda.

	
	Handling of special case when receiving NNK1 value when DCI triggers feedback for two PDSCH groups (q=1).
Handling of special case when receiving NNK1 value for all configured HARQ processes.
	R1-2001761
	Summary of Phase 1 discussion at RAN1#100e: Obvious error/corner case, not an expected gNB behaviour

	
	------- Start of Text Proposal 5 for TS 38.213 -------------------
9.1.4	Type-3 HARQ-ACK codebook determination
*** Unchanged text is omitted ***
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. T3, the UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.
*** Unchanged text is omitted ***
--------- End of Text Proposal 5 for TS 38.213 -----------
	R1-2002690 (proposal 5)
	Editorial: to be provided for information to TS38.213 spec editor 




[bookmark: _Ref37789244]Proposed email discussions for phase 2 of RAN1#100-e 

The initial suggestion for email discussions is:

	Email discussions proposed for April RAN1#100b-e meeting

	Email discussion #1
	Type-3 HARQ-ACK codebook
· Issue B1: remaining details on triggering Type-3 HARQ-ACK codebook feedback with a DCI that does not schedule a PDSCH
· Issue B10: clarification to remove unintended limitations on Type-3 HARQ-ACK codebook usage (when no NNK1 value was received, when the UE is configured with semi-static codebook)
· Issue B9: clarification that Type-3 HARQ-ACK codebook feedback should be generated for all configured serving cells

	Email discussion #2
	Type-2 enhanced HARQ-ACK codebook
· Issue A9: how to determine NFI, number of requested groups, PUCCH occasions i(g) and i((g+1)mod2) when multiple DCIs provide these values
· Issue A7: how is T-DAI interpreted in DCI 1_1 for the non-scheduled group when two sub-codebooks (for TB and CBG) are configured?
· Issue A8: second HARQ-ACK information generation in case of toggled NFI for the non-scheduled group in a DCI scheduling PDSCH for another group

	Email discussion #3
	Handling of SPS PDSCH with PDSCH grouping and with NNK1 
· Issue A11: SPS with enhanced dynamic codebook and with NNK1




The leftover email discussions would be discussed at the May e-meeting:
	Tentative email discussions at May RAN1#101-e meeting

	Email discussion #1
	Type-3 HARQ-ACK codebook
· Issue B2: Corrections in handling of spatial bundling
· Issue B6: Handling of collisions between SPS-release Ack and Type-3 HARQ-ACK codebook feedback 
· Issue B4 (if some convergence of proposals): FFS on Type-3 codebook with NDI where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception

	Email discussion #2
	Type-2 enhanced HARQ-ACK codebook
· Issue A13: Compatibility of NR-U HARQ design and Rel-16 URLLC enhancements
· Issue A16: What NFI value should a UE assume when the UE is provided with UL DAI (different than 4) for a PDSCH group that was not scheduled for the UE?

	Email discussion #3
	Power control for HARQ-ACK codebook
· Issue A5: nHARQ-ACK definition for power control with enhanced dynamic codebook is missing



Issues B4, B5, B8, A14, A15 may be included in future email discussions if more companies indicate similar issues and analysis, since most of those issues were contributed by a single company.

Annex – Details about issues for email discussions A, B, C
Issue A5
	A5
	TS38.213 clause 9.1.3.3: nHARQ-ACK definition for power control with enhanced dynamic codebook is missing



Proposal: discuss which TP or which other solution to adopt. Postpone to RAN1#101-e due to dependency on SPS handling and clarifications on DAI.

	Company
	Summary of proposals

	Huawei 
(R1-2001536)
	In NR-U, since the DAI are accumulated within each PDSCH group, if HARQ-ACK feedback for both groups are requested, and , UE should determine the number of HARQ-ACK information bits for each group, separately. 
TP for clause 9.1.3.3
If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as 

where 
 is generated as described in Clause 9.1.3.1 for each group  separately.

	Samsung 
(R1-2002119)
	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 for clause 9.1.3.3
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.


	Qualcomm
(R1-2002532)
	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 each PDSCH group index  separately.
·  is defined in Clause 9.1.3.1 except that it is determined for each PDSCH group index  separately. If  and for , .





Issue A7
	A7
	TS38.213 clause 9.1.3.3: How is T-DAI interpreted in DCI 1_1 for the non-scheduled group 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.



Proposal: discuss at RAN1#100b-e

	Company
	Summary of proposals

	Huawei 
(R1-2001536)
	No correction is needed for issue A7, gNB indicates the larger of T-DAI for these two sub-codebooks and UE appends NACK(s) to the smaller one, as supported by specification TS 38.213 V16.1.0 clause 9.1.3.3.

	Vivo 
(R1-2001654)
	It should be determined how to indicate and apply  when the second HARQ-ACK codebook contains two sub-codebooks
A way to avoid this limitation is when the RRC parameter NFI-TotalDAI-Included-r16 = enable and two sub-codebooks may be applied, i.e., PDSCH-CodeBlockGroupTransmission is provided at least for a serving cell, two separate total DAI fields for PDSCH group  will be indicated in a non-fallback DCI format, one for the TB-based sub-codebook and the other for the CBG-based sub-codebook, when applicable.
Another alternative way is that when two sub-codebooks may be applied, the RRC parameter NFI-TotalDAI-Included-r16 is always not configured to avoid above scheduling limitation or indication overhead.

	OPPO
(R1-2001761)
	Proposal 7: Two T-DAIs for TB sub-codebook and CBG sub-codebook of the non-scheduled PDSCH group can be configured in DCI format 1_1

	LG 
(R1-2001937)
	For the case when CBG based PDSCH transmission is configured and T-DAI indication for the non-scheduled PDSCH group is configured for DL DCI, Two T-DAI values are indicated for the non-scheduled PDSCH group:
· One value corresponds to TB-based PDSCH.
· The other value corresponds to CBG-based PDSCH
A similar proposal is made for UL-DAI.

	Mediatek
(R1-2001904)
	Introduce 2 additional bits for T-DAI field: DAI field in DCI format 1_1 has 8 bits for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and with NFI-TotalDAI-Included-r16 = enable. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH group. The 4 LSB bits are the total DAI for the non-scheduled PDSCH group, where two bits apply separately for each HARQ-ACK sub-codebook.

	Nokia
(R1-2002227)
	For enhanced TYPE2 CB, separate T-DAIs for TB and CBG sub-codebooks of the non-scheduled group can be configured for DCI 1_1

TP for TS38.212:
[bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358]7.3.1.2.2	Format 1_1
<unchanged text omitted >
-	Downlink assignment index – number of bits as defined in the following
-10	 bits if more than one serving cell are configured in the DL, the higher layer parameter NFI-TotalDAI-Included-r16 = enable, and HARQ-ACK codebook contains two HARQ-ACK sub-codebooks. The 6 MSB bits are the counter DAI, the total DAI for the first HARQ-ACK sub-codebook, and the total DAI for the second HARQ-ACK sub-codebook of the scheduled PDSCH group, and the 4 LSB bits are the total DAI for the first HARQ-ACK sub-codebook and the second HARQ-ACK sub-codebook of the non-scheduled PDSCH group.
· 6 bits if more than one serving cell are configured in the DL and the higher layer parameter NFI-TotalDAI-Included-r16 = enable. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group.
<unchanged text omitted >

	Qualcomm
(R1-2002532)
	The procedures described in Section 9.1.1.3 should be done separately for the two sub-codebooks, similar to the description of CBG-based sub-codebook of Rel. 15 in Section 9.1.3.1:
If a UE is provided PDSCH-CodeBlockGroupTransmission for at least one serving cell, the procedures described in this Clause are applied separately for the first sub-codebook and the second sub-codebook, where the second sub-codebook is the CBG-based sub-codebook as described in Clause 9.1.3.1.

	Samsung
	UE operation is very clear in the specification, and the system works properly (no error leads to a broken system) according to the current spec. So, we think no need of discussion for this issue becuase it is not a critical correction

	ZTE
	It is an optimization rather than critical issue




Issue A8
	A8
	Second HARQ-ACK information generation in case of toggled NFI for the non-scheduled group in a DCI scheduling PDSCH for another group



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 .



Proposal: discuss at RAN1#100b-e

	Company
	Summary of proposals

	Huawei
(R1-2001536)
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]TP#1 for TS 38.213 Clause 9.1.3.3
============= Unchanged part omitted =============
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 .
============= Unchanged part omitted =============

	Vivo 
(R1-2001654)
	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.


	Nokia
(R1-2002227)
	[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
<unchanged text omitted >
If  and , generate second HARQ-ACK information, as described in Clause 9.1.3.1, by setting the set of PDCCH monitoring occasions m empty and  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 text omitted >

	Sharp
(R1-2002384)
	The proposal in R1-2002384 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





Issue A9
	A9
	TS38.213 clause 9.1.3.3: how to determine NFI, number of requested groups, PUCCH occasions i(g) and i((g+1)mod2) when multiple DCIs provide these values. 

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

Example 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.

Example 3: UE does not expect to receive a DL grant which schedules a PDSCH of the same PDSCH group and indicates a PUCCH resource in a slot later than a pending PUCCH transmission of the same PDSCH group

Example 4: different pseudocode for generating “first HARQ-Ack information” and “second HARQ-Ack information” if some DCIs are missing.

Example 5: ordering of NFI bits for scheduled group and non-scheduled group is not specified

Example 6: which DCI determines group g? (e.g. does a DCI format 1_0 define the scheduled group g if it is received as the last DCI for a PUCCH transmission occasion and if other earlier DCIs scheduled PDSCH group 0 and group 1 for the same PUCCH transmission occasion?)

Example 7: how to interpret NFI for the non-scheduled group in a DL DCI if q=0 for the number of requested PDSCH group(s)?



Proposal: discuss at RAN1#100b-e

	Company
	Summary of proposals

	Huawei
(R1-2001536)
	Proposed additions/revisions to clause 9.1.3.3:
A UE is not expected to generate HARQ-ACK information if the UE received a DCI format indicating Number of requested PDSCH group(s) = 0 after receiving another DCI format indicating Number of requested PDSCH group(s) = 1 where the two DCIs correspond to the same PUCCH transmission occasion.
A UE is not expected to generate HARQ-ACK information if the UE received two DCI formats indicating Number of requested PDSCH group(s) = 0 where the two DCI formats correspond to the same PUCCH transmission occasion and the two DCI formats indicated different values for the PDSCH group index field.
A UE is not expected to generate HARQ-ACK information if the UE received DCI formats on different cells in the same monitoring occasion if the DCI formats indicate different values of q or different values of h(g).

Set  to the value of a first New_Feedback indicator field, if any, in a DCI format providing a value of . If the DCI format schedules PDSCH reception and does not include a New_Feedback indicator field, set  to the value of the (first) New_Feedback indicator field in a following DCI format providing a same value of , if any, and providing a value of  indicating the same slot.

	Vivo
(R1-2001654)
	It should be captured in TS38.213 that in any case when the first HARQ-ACK information and the second HARQ-ACK information are multiplexed in a same PUCCH transmission occasion, they should be placed in an ascending order of group index.
TP: For any case that HARQ-ACK information for both PDSCH groups is multiplexed in a PUCCH transmission or PUSCH transmission, HARQ-ACK information for  is appended to that for .

	ZTE
(R1-2001707)
	Proposal 1: for the NFI indication with 2bits, 1 MSB bit is for the scheduled PDSCH group, and the 1 LSB bit is for the non-scheduled PDSCH group 
Adopt TP#1 and TP#2 for the corresponding change in 38.212 and 38.213 respectively

< Start of text proposal for 38.212 [1]>
================== Beginning of text proposal 1 ===================
7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
*** Unchanged text omitted ***
-	New feedback indicator – 0, 1 or 2 bits. 
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 and the higher layer parameter NFI-TotalDAI-Included-r16 is not configured; 
-	2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 and the higher layer parameter NFI-TotalDAI-Included-r16 = enable; and the 1 MSB bit is the NFI for the scheduled PDSCH group, and the 1 LSB bit is the NFI for the non-scheduled PDSCH group;
-	0 bit otherwise. 
< End of text proposal 1>

< Start of text proposal for 38.213 [2]>
================== Beginning of text proposal 2 ===================
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unchanged text omitted ***
Set  to the value of a first New_Feedback indicator field for group , if any, in a DCI format providing a value of 
Set  to a value of a second New_Feedback indicator field for group , if any, in a DCI format providing a value of 
< End of text proposal 2>

	Intel 
(R1-2001989)
	Proposal 1: Revise the specification to clarify the operations of two cases of DCI format 1_0.  
· Case 1: 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.
· Case 2: 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. 

Proposal 2: A UE does not expect to receive a DL grant which schedules a PDSCH of the same PDSCH group and indicates a PUCCH resource in a slot later than a pending PUCCH transmission of the same PDSCH group. 

Proposal 3: If NFI/T-DAI is configured to be present in a DCI for both two PDSCH groups, and if q=0 for the number of requested PDSCH group(s) field, the NFI/T-DAI field for the non-scheduled group is ignored.

[bookmark: _Toc36498173]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
If a UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE determines HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. 
Set  to the value of a PDSCH group index field in a DCI format. If the DCI format schedules PDSCH reception and does not include a PDSCH group index field, set .
Set  to denote a PUCCH transmission occasion for multiplexing HARQ-ACK information 
Set  to the value of a PDSCH-to-HARQ_feedback timing field, if any, in a DCI format providing a value of . If the DCI format does not include a PDSCH-to-HARQ_feedback timing field, set  to the value provided by dl-DataToUL-ACK
Set  to the value of a first New_Feedback indicator field, if any, in a DCI format providing a value of  and indicating a slot for HARQ-ACK transmission. If the DCI format schedules PDSCH reception and does not include the first New_Feedback indicator field, set  to the value of  provided by another DCI format, if any, providing the same value of  and indicating the same slot for HARQ-ACK transmission
Set  to a value of a second New_Feedback indicator field, if any, in a DCI format providing a value of 
Set  to the value of a total DAI field for group , if any, in a DCI format providing a value of 
Set  to the value of a number of requested PDSCH group(s) field, if any
Generate first HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
-	the first HARQ-ACK information corresponds only to detections of DCI formats each providing a same value of , of , if any, and at least one of the DCI formats providing a value of  indicating the slot
-	at least one of the DCI formats provides a  value
-	 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of , that is the first PDCCH monitoring occasion after a PDCCH monitoring occasion where the UE detects another DCI format that provides a the same value of  and a different than  value
If  or , generate second HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
-	the second HARQ-ACK information corresponds to detections of DCI formats each providing a same value of , of , if any
-	at least one of the DCI formats provides a  value
-	 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of , that is the first PDCCH monitoring occasion after a PDCCH monitoring occasion where the UE detects another DCI format that provides a the same value of  and a different than  value
-	the PUCCH transmission occasion  is a last one for multiplexing second HARQ-ACK information. The UE does not expect that   is later than and it is not after PUCCH transmission occasion 
-	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.


	Mediatek 
(R1-2001904)
	Clarify how to determine a slot of PUCCH occasion i((g+1)mod2)
==========Text Proposal 1 Starts===========
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unchanged text is omitted ***
Set  to the value of a PDSCH-to-HARQ_feedback timing field, if any, in a DCI format providing a value of . If the DCI format does not include a PDSCH-to-HARQ_feedback timing field, set  to the value provided by dl-DataToUL-ACK
*** Unchanged text is omitted ***
Generate first HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
-	the first HARQ-ACK information corresponds only to detections of DCI formats each providing a same value of , of , if any, and at least one of the DCI formats providing a value of  indicating the slot
-	at least one of the DCI formats provides a  value
-	 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of , 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 
If  or , generate second HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
-	the second HARQ-ACK information corresponds to detections of DCI formats each providing a same value of , of , if any, and at least one of the DCI formats providing a value of  indicating the slot
-	at least one of the DCI formats provides a  value
-	 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of , 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 
-	the PUCCH transmission occasion  is a last one for multiplexing second HARQ-ACK information and it is not after PUCCH transmission occasion 
-	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.
*** Unchanged text is omitted ***
=============== Text Proposal 1 Ends==============


	Nokia
(R1-2002227)
	For enhanced TYPE2 CB, the q is set to the value of a number of requested PDSCH group of the last DL assignment for which HARQ-ACK is to be reported in a PUCCH.
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
<unchanged text omitted >
Set  to the value of a number of requested PDSCH group(s) field, if any in the last DCI format indicating PUCCH transmission occasion  and providing a value of  where the DCI formats are first indexed in an ascending order across serving cells indexes for a same start time of search space sets associated with DCI formats and are then indexed in an ascending order of start times of the search space sets. 
<unchanged text omitted >

	Sharp
(R1-2002384)
	--------- beginning of text proposal for TS 38.213
9.1.3.3 Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
Set  to the value of a Number of requested PDSCH group(s) field in a DCI format determining the PUCCH resource for , if any. If , set  to the value of a PDSCH group index field in the DCI format determining the PUCCH resource for .
--------- end of text proposal

	Qualcomm
(R1-2002532)
	Issue 1: The procedures in Section 9.1.3.3 in 38.213 work fine if there are no two DCIs pointing to the same slot for HARQ-Ack transmission scheduling different PDSCH groups. For PUCCH transmission occasion i(g), it is not clear if  g=0 or g=1 should be considered in the pseudocode. pseudocode as the steps for generating “first HARQ-Ack information” is different than the steps for generating “second HARQ-Ack information” if some DCIs are missing.
Issue 2: The current procedures do not specify how the values of h(g), h^(g+1)mod2 (g), and  q are determined as multiple DCIs provide these values
============TP for 38.213 Section 9.1.3.3====================================
If a UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE determines HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. 
Set  to the value of a PDSCH group index field in a DCI format. If the DCI format schedules PDSCH reception and does not include a PDSCH group index field, set .
Consider a set of DCI formats that schedule PDSCH reception, that the UE detects, and that indicate a same slot for PUCCH transmission, and for which the UE transmits corresponding HARQ-ACK information in the PUCCH. The detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes.
Set  to the value of a PDSCH group index field in a last DCI format that includes the field in the set of DCI formats.
Set  to denote a PUCCH transmission occasion for multiplexing HARQ-ACK information 
Set  to the value of a PDSCH-to-HARQ_feedback timing field, if any, in a DCI format providing a value of . If the DCI format does not include a PDSCH-to-HARQ_feedback timing field, set  to the value provided by dl-DataToUL-ACK
Set  to the value of a first New_Feedback indicator field, if any, in a the last DCI format providing a the value of 
Set  to a value of a second New_Feedback indicator field, if any, in a the last DCI format providing a the value of 
Set  to the value of a total DAI field for group ,, if any, in athe last DCI format providing a the value of . If  and a last DCI format in the set of DCI formats does not include a PDSCH group index field, set 
Set  to the value of a Number of requested PDSCH group(s) field, if any in the last DCI format providing the value of 
Generate first HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
--Unchanged part 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 that the UE detects after a last PUCCH transmission occasion for  includes a New_Feedback indicator field for , and at least one of the DCI formats is DCI format 1_0, the UE generates HARQ-ACK information only for PDSCH receptions scheduled by detections of DCI format 1_0, as described in Clause 9.1.3.1 or 9.1.3.2 for multiplexing in the PUCCH transmission occasion. Otherwise, UE assumes PDSCH group index 0 for a DCI format that does not include a PDSCH group index field.
--Unchanged part omitted------------------------

	Ericsson
(R1-2002690)
	Add a clarification in 9.1.1.3 to ensure that the UE is not expected to multiplex feedback for more than one group if q = 0:
“If  or , and ,  generate second HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where”

Issues: the description of the reference PDCCH monitoring occasion , which impact the codebook size determination does not take in consideration that the DCI does not explicitly provide an  value. The pseudo code does not assume the case where the DCI does not explicitly provide a q value.

Set  to the value of a first New_Feedback indicator field, if any, in a DCI format providing a value of . If the DCI format schedules PDSCH reception and does not include a PDSCH_group indicator field, and UE detects at least one DCI format including New_Feedback indicator field for , after a last PUCCH transmission occasion and with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion as the DCI not including PDSCH_group value, set  to the same value provided by the DCI format that includes a New_Feedback indicator field for 
Set  to the value of a Number of requested PDSCH group(s) field, if any. If the DCI format schedules PDSCH reception and does not include a PDSCH_group indicator field, and UE detects at least one DCI format including  for , after a last PUCCH transmission occasion and with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion as the DCI not including PDSCH_group value, set  to the same value provided by the DCI format that includes for 



Issue A11
	A11
	SPS with enhanced dynamic codebook and with NNK1

Issue 1: 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?

Issue 2: Handling of case when an SPS configuration is activated with a DCI that indicates non-numerical K1. Interpretation of NFI, DAI, q in activated DCI for SPS PDSCH



Proposal: discuss at RAN1#100b-e

	Company
	Summary of proposals

	Vivo
(R1-2001654)
	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.

	OPPO
(R1-2001761)
	Appending the HARQ-ACK bit corresponding to SPS PDSCH to the group-based HARQ-ACK bits in enhanced type-2 HARQ-ACK codebook
Reuse Rel-15 mechanism for SPS PDSCH in Type-2 HARQ-ACK codebook as much as possible
· SPS PDSCH doesn’t have group ID.
· If only the HARQ-ACK bit corresponding to SPS PDSCH is transmitted in slot n, PUCCH format 0/1 is used. Unless using one-shot HARQ-ACK feedback, HARQ-ACK only for SPS PDSCH cannot be retransmitted.
· 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. Furthermore, if the multiplexed group-based HARQ-ACK is triggered for retransmission, the HARQ-ACK bit corresponding to SPS PDSCH should be simultaneously retransmitted.




	Qualcomm
(R1-2002532)
	When an SPS configuration is activated with a DCI that indicates non-numeric K1, the number of HARQ-Ack bits corresponding to SPS PDSCHs that are appended to the end of a dynamic HARQ-Ack codebook is nrofHARQ-Processes that is configured for the SPS configuration.




Issue A13
	A13
	Compatibility of NR-U HARQ design and Rel-16 URLLC enhancements
1. Handling of DCI format 1_2 with NNK1 (FFS of issue A1 from RAN1#100e)
2. Handling of DCI format 1_2 with enhanced dynamic HARQ-ACK codebook
3. Potential need for separate NR-U configurations for each PUCCH priority



Proposal: discuss at RAN1#101-e

	Company
	Summary of proposals

	Mediatek
(R1-2001904)
	Proposal 3: When enhanced dynamic HARQ-ACK codebook is configured, reuse the mechanism specified for handling DCI format 1_0 to handle DCI format 1_2.


	Nokia
(R1-2002227)
	Proposal 4: For TYPE2 CB, second DCI, giving applicable value to inapplicable value in first DCI, is the next DCI indicated with the same priority index when two CBs are configured.

TP for proposal 4:
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, 
-	if the UE detects a second DCI format, 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 timing indicator field in the second DCI format, where
-	if the UE is not provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one of the same priority index, if provided by pdsch-HARQ-ACK-Codebook-List indicating two HARQ-ACK codebooks
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format indicates a HARQ-ACK information report for a same PDSCH group index as indicated by the first DCI format as described in Clause 9.1.3.3 and of the same priority index, if provided by pdsch-HARQ-ACK-Codebook-List indicating two HARQ-ACK codebooks
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format includes a One-shot HARQ-ACK request field with value 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4.
-	otherwise, the UE does not multiplex the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. 
<unchanged text omitted >

Proposal 10 (R1-2002227): Support configuration of up to two HARQ-ACK TYPE3 CBs with different priority. This including at least presence of CBG feedback, presence of NDI in the CB and PUCCH slot size (aka subslot). 
Proposal 11 (R1-2002227): TYPE3 HARQ-ACK CB reports HARQ-ACK for all configured HARQ process irrespective of priority index indicated in the PDCCH triggering HARQ-ACK for the HARQ process to be reported

TP for proposals 10 and 11:
9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided with pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure. 
If two HARQ-ACK codebooks of TYPE-1 or TYPE-2 are configured to a UE, the first HARQ-ACK codebook is associated with a PUCCH of priority index either 0 or 1 and a second HARQ-ACK codebook is associated with a PUCCH of priority index either 1 or 0, respectively, parameters ACK-OneShotFeedbackCBG-r16, subslotLength-ForPUCCH and pdsch-HARQ-ACK-OneShotFeedbackNDI-r16, if provided, are configured separately for each HARQ-ACK codebook.

Set  to the number of serving cells
<unchanged text omitted >




Issue A14
	A14
	Handling of error case where UE and gNB have a different understanding of the number of requested PDSCH groups when UL_DAI for the non-scheduled group is not configured, because a UE missed a transport block resulting in different group index  at gNB and UE sides



This issue addresses the following text in the 36.213:

	If the HARQ-ACK information is multiplexed in a PUSCH transmission, the HARQ-ACK information is determined as 
-	*** First bullet is omitted ***
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16 configured 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 Clause 9.1.3.1, and when the HARQ-ACK information multiplexed in the PUCCH transmission occasion  does not include HARQ-ACK information for PDSCH group 
*** Unrelated text is omitted *** 



Proposal from R1-2002631: To remove the ambiguity that 2 PDSCH groups transmitted without UL-TotalDAI-Included-r16 configured, an explicit PDSCH group index can be provided by following options
· Option 1: Introduce a new field (e.g. 1-bit indication for PDSCH group index) in the UL grant.
· Option 2: Reinterpret the 2-bits UL DAI fields to the PDSCH group index for the enhanced dynamic HARQ procedure, and apply the codebook generating procedure with .

Proposal: postpone, more companies are encouraged to analyze the issue at RAN1#101e

Issue A15
	A15
	Handling of error case where the last DCI scheduling the last PDSCH in group 0 is missed, resulting in misaligned understandings between UE and gNB on the size and placement of PDSCH groups in the HARQ codebook



Proposal 1 from R1-2001974: HARQ-ACK information bits for PDSCH group 1 is placed in the last N bit positions and HARQ-ACK information bits for PDSCH group 0 is placed in the first (11-N) bit positions when RM coding is used and T-DAI for PDSCH group 1 is included in DCI scheduling PDSCH in PDSCH group 0.

FL analysis: similar issue and proposals were discussed in WI phase
Proposal: postpone, more companies are encouraged to analyze the issue at RAN1#101e

Issue A16
	A16
	What NFI value should a UE assume when the UE is provided with UL DAI (different than 4) for a PDSCH group that was not scheduled for the UE?



Proposal (R1-2001937): For the case when a PDSCH group is not scheduled in UE side and the PDSCH group corresponds to the T-DAI in UL DCI, one of the following alternatives is adopted.
-	Alt 1: NFI value for the PDSCH group is assumed to be toggled from the latest value.
-	Alt 2: NFI (for the PDSCH group) is signaled via the UL DCI (as for DL DCI)

Proposal (R1-2001989): If NFI/T-DAI is configured to be present in a DCI for both two PDSCH groups, and if q=0 for the number of requested PDSCH group(s) field, the NFI/T-DAI field for the non-scheduled group is ignored.

FL analysis: similar issue and proposals were discussed in WI phase
Proposal: postpone, more companies are encouraged to analyze the issue at RAN1#101e


Issue B1
	B1
	Remaining details on triggering Type-3 HARQ-ACK codebook feedback with a DCI that does not schedule a PDSCH:
Issue 1: to determine the value of the FDRA field, avoiding ambiguities with dormancy non-scheduling PDCCH and with validation for SPS release
Issue 2: to define reference slot corresponding to K1=0 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



Proposal: discuss at RAN1#100b-e

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
	Summary of proposals

	Huawei
(R1-2001536)
	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.
TPs provided for TS 38.212 Clause 7.3.1.2.2, TS 38.213 Clause 9.1.4, TS 38.213 Clause 10.2, TS 38.213 Clause 10.3

	Vivo
(R1-2001654)
	When UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, and a downlink DCI including a One-shot HARQ-ACK request field with value 1 is detected with FDRA field set to all '0's for FDRA Type 0 and all '1's for FDRA Type 1, the DCI is regarded as triggering one-shot HARQ-ACK feedback with no scheduled PDSCH

	OPPO
(R1-2001761)
	When one-shot HARQ-ACK feedback is indicated by DCI format 1_1, one value of the frequency domain resource assignment field indicates no PDSCH transmission.

	LG
(R1-2001937)
	For example, decide to use the FRDA value consisting of all ‘0’ for RA type 0 and the FDRA value consisting of all ‘1’ for RA type 1

	Intel
(R1-2001989)
	Confirm the working assumption and the special value triggering one-shot feedback w/o scheduled PDSCH in DCI format 1_1 are.
•	FDRA field set to all 1s when type 1 RA is used for UE
•	FDRA field set to all 0s when type 0 RA is used for UE

	InterDigital
(R1-2002306)
	One value of the frequency domain resource assignment field indicates that a DCI does not schedule a PDSCH. 
· FDRA value of all “0” can be used for resource allocation type 0.
· FDRA value of all “1” can be used for resource allocation type 1. 

	Nokia
(R1-2002227)
	UE assumes a DCI format 1_1 with zero RA scrambled with C/MCS-C-RNTI indicates 
· dormancy if TYPE-3 CB is not triggered by the DCI format
· TYPE-3 CB trigger if TYPE-3 CB is triggered by the DCI format

	ZTE
(R1-2001707)
	Rather than using implicit indication by one value of the FDRA field, it is preferable to add a bit filed DL-SCH in the DCI format 1_1 to explicitly indicate whether this DCI schedules a PDSCH or not

	Samsung
(R1-2002119)
	If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook and the request bit field in DL DCI 1_1 is 1, UE assumes one-shot HARQ-ACK feedback is triggered without scheduling a PDSCH if FDRA in the DCI is all '0's for FDRA Type 0 or all '1's for FDRA Type 1. Adopt TP3 in the conclusion part.

	Sharp
(R1-2002384)
	The working assumption should be confirmed, and all zero values and all one values should be used to indicate whether the triggering DCI schedules a PDSCH for PDSCH resource allocation type 0 and type 1, respectively.

	Qualcomm
(R1-2002532)
	Use all ‘0’ FDRA for resourceAllocationType0 and all ‘1’ FDRA for resourceAllocationType 1 for one-shot HARQ-ACK request without scheduling PDSCH.

If the UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 or dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format are equal to 1
the DCI format does not schedule PDSCH and only requests Type-3 HARQ-Ack codebook, and 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.




Issue 2 (reference timing)
5 companies proposed to take the slot where the PDCCH/DCI is transmitted/received as a reference for K1. Only 1 company proposed that the starting point of K1 value should be determined based on the TDRA in the trigger DCI.

	Company
	Summary of proposals

	Huawei
(R1-2001536)
	The PDCCH reception ending slot should be considered as the reference for PUCCH transmission

	ZTE
(R1-2001707)
	The timing K1 can be counted from the slot that the PDCCH transmitted

	OPPO
(R1-2001761)
	[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304]-------------------------Start of TP3 38.213 V16.1.0 section 9.2.3 ------------
9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged parts are 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 including a One-shot HARQ-ACK request field with value 1 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. 
-----------------End of TP3 38.213 V16.1.0 section 9.2.3 ---------------------


	LG
(R1-2001937)
	For example, decide to set the reference slot as the slot with the DCI transmission or the slot corresponding to the TDRA value indicated in the DCI

	InterDigital
(R1-2002306)
	In case the DCI triggering Type-3 HARQ-ACK codebook transmission is not scheduling a PDSCH, the reference slot for K1 indication is the slot on which the DCI is received

	Samsung
(R1-2002119)
	For a DCI request one-shot HARQ-ACK feedback without PDSCH, the slot overlapping with the PDCCH ending symbols is the reference for K1=0. 

	Sharp
(R1-2002384)
	The starting point of K1 value should be determined based on the TDRA in the trigger DCI
--------- beginning of text proposal for TS 38.213
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

	Qualcomm
(R1-2002532)
	For a DCI request one-shot HARQ-ACK feedback, K1 is counted from the slot the DCI is transmitted
============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 n, 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 n, 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------------------------





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
	Summary of proposals

	ZTE (R1-2001707)
	The UE processing time for SPS PDSCH release can be reused for the one-shot HARQ-ACK feedback triggered by the PDSCH-less DCI.

	OPPO
(R1-2001761)
	Proposal 14: Reuse the processing time of a SPS PDSCH release for the case that a DL DCI triggers one-shot HARQ-ACK feedback without scheduling a PDSCH.

------------------- Start of TP5 38.213 V16.1.0 section 9.1.4 ---------------
9.1.4   Type-3 HARQ-ACK codebook determination
<Unchanged parts are omitted>
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.
A UE is expected to provide a Type-3 HARQ-ACK codebook in response to a DCI that includes a One-shot HARQ-ACK request field with value 1 and not schedule a PDSCH after [image: ] symbols from the last symbol of a PDCCH providing the DCI. For UE processing capability 1 [TS 38.214] and for the SCS of the PDCCH reception, [image: ] for 15kHz, [image: ] for 30kHz, [image: ] for 60kHz, and [image: ] for 120 kHz. For a UE with capability 2 [TS 38.214] and for the SCS of the PDCCH reception, [image: ] for 15 kHz, [image: ] for 30 kHz, and [image: ] for 60 kHz.
------------------End of TP5 38.213 V16.1.0 section 9.1.4 --------------------

	Samsung (R1-2002119)
	For a DCI request one-shot HARQ-ACK feedback without PDSCH, reuse the minimum processing latency for SPS release DCI.

	LG (R1-2001937)
	Decide which of the existing UE processing time (e.g., N1 for PDSCH, N2 for PUSCH, N for SPS release) is used as the reference for this case




Issue B2
	B2
	Corrections in handling of spatial bundling for Type-3 HARQ-ACK codebook



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.

The following alternatives have been proposed in contributions:
· Alt1: spatial bundling is never 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 and with AND operation for 2 NDIs corresponding to the 2 TBs.
· Alt3: Spatial bundling is applied to Type-3 HARQ-ACK codebook, with AND operation for 2 HARQ-ACKs corresponding to 2 TBs and with 1 NDI for the first TB.
· Alt4: spatial bundling is never applied to type-3 HARQ-ACK codebook with CBG-based HARQ configured, otherwise spatial bundling is applied to type-3 HARQ-ACK codebook when harq-ACK-SpatialBundlingPUCCH with AND operation for 2 TBs and with NDI bits for each TB in order of increasing TB index.

	Company
	Summary of proposals

	Huawei (R1-2001536), Nokia (R1-2002227)
	Alt1

	Lenovo (R1-2001974)
	Alt2

	LG (R1-2001937)
	Alt3

	Vivo (R1-2001654), OPPO (R1-2001761)
	Alt4



FL analysis: reporting of the type-3 HARQ-ACK codebook when spatial bundling is configured should be be fixed for the cases with and without NDI reporting, otherwise reporting as specified in TS38.213v16.1.10 is not useful for the network.
Proposal: postpone to RAN1#101e

Issue B4 (FFS)
	B4
	Issue B4 was resolved at RAN1#100e [1]

FFS: Type-3 codebook with NDI where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception



FL summary of companies’ proposals for the case where NDI is not configured to report in type-3 codebook:
· Huawei, Nokia, vivo: handle cases without sufficient PDSCH processing time as in 38.213v16.1.0
· Samsung, ZTE: generalize to more cases where UE reports NACK by default, including when UE already reported the information then detected another DCI (without sufficient processing time)
· Ericsson: similar as Samsung and ZTE but TP associated with proposal 3 implies that the UE can only re-transmit a HARQ-ACK bit but not transmit a new HARQ-ACK bit
· OPPO, LG, Intel: report ACK or NACK based on NDI in DCI without sufficient PDSCH processing time

Proposal: postpone this discussion to a later meeting because there is a too wide divergence of proposals and some companies do not see the need for further correction. Offline discussion is encouraged.

	Company
	Summary of proposals

	Vivo
(R1-2001654)
	UE is not expected to be required to report HARQ-ACK for a HARQ process which has been scheduled with a PDSCH without sufficient processing time when reporting one-shot HARQ-ACK codebook

	ZTE
(R1-2001707)
	UE shall report NACK for the cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception

while 
if UE has 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 
or UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception
[image: ] 
 
 
end if 

FL note: the TP is not against the latest version of 38.213v16.1.0

	OPPO
(R1-2001761)
	To prepare the one-shot codebook, when UE has previously reported HARQ-ACK with a TB for a HARQ process number, if the UE has detected another DCI format scheduling a PDSCH with a TB for the same HARQ process number, and the UE does not have enough processing time for PDSCH decoding, the UE reports previously reported HARQ-ACK if the PDSCH is a retransmission; NACK, otherwise.

if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell , and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell  
while 
[image: ]
 
 
end while
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
end if
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell , and has subsequently detected a DCI format scheduling a PDSCH reception with NDI not toggled with TB  for HARQ process number  on serving cell  
while 
[image: ]= latest reported HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
end if
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell , and has subsequently detected a DCI format scheduling a PDSCH reception with NDI toggled with TB  for HARQ process number  on serving cell  
while 
[image: ]
 
 
end while
end if


	LG
(R1-2001937)
	For one-shot HARQ-ACK codebook without NDI inclusion, following UE behaviour is to be specified for the cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.
-	HARQ-ACK is reset to NACK if the NDI value for the TB is toggled.
-	HARQ-ACK is kept as previous report if the NDI value is not toggled

	Intel
(R1-2001989)
	For the case that DCI is detected but PDSCH is not decoded with sufficient processing time for one-shot feedback, 
-	Case 1: if the NDI in the latest detected DCI is NOT toggled, UE report actual HARQ-ACK for the HARQ process;
-	Case 2: if the NDI in the latest detected DCI is toggled, UE reports NACK for the HARQ process

	Ericsson
(R1-2002690)
	Proposal 3:
while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell  and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[image: ]
 
 
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception 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: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell  
else
[image: ] 
 
 
end if
 
 
end while


	Samsung
(R1-2002119)
	If a UE is not configured to report NDI in one-shot HARQ-ACK feedback, UE reports NACK for a HARQ process if the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.

while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell  and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[bookmark: _Hlk36468040][image: ]= NACK
 
 
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
 
else
[image: ]= NACK
 
 
end if
end while


	Nokia
(R1-2002227)
	For the remaining case when gNB scheduled PDSCH without sufficient processing time before PUCCH carrying TYPE-3 CB is left up to implementation.



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



Proposal 2 (R1-2002119): 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. TP for TS 38.213:

9.1.4 Type-3 HARQ-ACK codebook determination
…
If [image: ], and if the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH in PUCCH transmission occasion i, as described in Clause 7.2.1, aswhere 
-	 is the number of transport blocks the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 are not provided, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided.
-	 is the number of CBGs the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided.
…
FL analysis: this proposal was considered non-critical at RAN1#100-e (the number of reported bits < 11 happens rarely and only for special configurations). Several companies still consider it as a corner case at RAN1#100b-e, but recognize that the case is not specified.
Proposal: postpone to RAN1#101e

Issue B6
	B6
	Handling of collisions between SPS-release Ack and type-3 HARQ-ACK codebook feedback, potential inclusion of a SPS release HARQ-ACK in Type 3 HARQ-ACK codebook (not currently specified)



FL view: V16.1.0 of the specifications imply that SPS release HARQ-ACK would be dropped in case of collisions with reporting of type-3 HARQ-ACK codebook in the same slot.
Proposal: discuss at RAN1#101e

	Company
	Summary of proposals

	Vivo
(R1-2001654)
	Proposal 9: Support HARQ-ACK feedback for SPS PDSCH release in one-shot HARQ-ACK codebook. HARQ-ACK corresponding to a SPS PDSCH release is mapped to a HARQ process in the one-shot feedback, where the HARQ process is determined based on the HARQ process ID derivation for SPS PDSCH in TS38.321 and the SPS PDSCH location for the derivation is determined based on the following options:
•	Option 1: A SPS PDSCH location in time domain explicitly indicated by the SPS release DCI, e.g. by TDRA field in the DCI, or as well as by the slot/symbol where the SPS release DCI is detected.
•	Option 2: A SPS PDSCH location in time domain implicitly derived according to the SPS configuration to which the SPS release DCI corresponds, e.g. the next SPS PDSCH occasion corresponding to the SPS configuration after the reception of the SPS release DCI.

	Lenovo
(R1-2001974)
	Proposal 2: when the HARQ-ACK information bit for DL SPS release is to be transmitted in same slot with Type 3 HARQ-ACK codebook, the bit for DL SPS release is placed at the first position then followed by the HARQ-ACK information bits for DL HARQ processes.

	Intel
(R1-2001989)
	Proposal 5: For SPS PDSCH release, the associated HARQ process ID is indicated by TDRA field in DCI 1_0 for SPS PDSCH release.

[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. 
…
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 a UE receives a SPS PDSCH release, the HARQ process number used in Type-3 HARQ-ACK codebook determination is indicated by time domain resource assignment field in the DCI carrying the SPS PDSCH release.
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.

	Nokia
(R1-2002227)
	TP associated with Proposal 8:

9.1.4	Type-3 HARQ-ACK codebook determination 
<unchanged text 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.
If a UE receives a SPS PDSCH release, UE reports HARQ-ACK at HARQ process number corresponding to the earliest DL SPS PDSCH occasion after the SPS PDSCH release, where the earliest PDSCH occasions is defined as
· the earliest among the released DL SPS configuration(s), and 
· at least N symbols after the SPS PDSCH release.
HARQ process association between the DL SPS PDSCH occasion and HARQ process number is specified in [38.321 (MAC)]. N is defined in sub-clause 10.2.
[bookmark: _Hlk37274632]<unchanged text omitted >


	OPPO
(R1-2001761)
	Proposal 4: 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



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.



R1-2002227 (proposal 9): For UE with TYPE-2 CB and TYPE-3 CB configured:   
· When UE received UL-DAI=3 in PUSCH grant and hasn’t received any PDCCH for which HARQ-ACK is to be multiplexed in PUSCH, UE reports TYPE-3 CB
· UE multiplexes TYPE-3 CB on the PUSCH 
· when UE receives DCI format 1_1 with positive TYPE-3 CB trigger, or
· when UE receives UL-DAI=3 in PUSCH grant and hasn’t received DL DAI value for more than 2 PDCCH for which HARQ-ACK is to be reported in the corresponding PUCCH. 
· Otherwise, UE multiplexes TYPE-2 CB on PUSCH according to UL-DAI received.

FL analysis: this issue was not considered critical by several companies at RAN1#100e.
Proposal: no discussion at RAN1#100b-e

Issue B9
	B9
	Clarification that Type-3 HARQ-ACK codebook feedback should be generated for all configured serving cells



Issue: Type-3 codebook status in relation to SCell deactivation: the deactivation/activation of an SCell may be valid after slot n+ k if the MAC CE is received in slot n or the timer expires in slot n. Thus, the UE behaviour for generating Type-3 HARQ codebook during the slot n and the slot n+k is not clearly defined in the TS 38.321. This is because HARQ buffer is flushed during the period according to the TS 38.321.
[bookmark: _Ref37350900][bookmark: _Ref37365109]Proposal from R1-2002249: Clarify the timing for Type-3 HARQ codebook when an SCell is being deactivated, and consider the proposed texts below.

	TS 38.213-g10 section 4.5
…  With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting and Type-3 HARQ-ACK codebook generation on an activated serving cell which the UE applies in slot [image: ].

If the sCellDeactivationTimer associated with the secondary cell expires in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting and Type-3 HARQ-ACK codebook generation on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.


 
Nokia: TYPE-1 CB explicitly mentions configured serving cells.  TYPE-2 CB has no issue with Scell activation,  because during Scell activation, there is no scheduling, and therefore during transient  CC CB size is zero bit, no difference.  TYPE-3  could work same was TYPE-1 CB, but for that spec change is needed, saying “configured serving cells”.

Qualcomm: the change needed seems to be a minor editorial one. Agreement already mentions configured CC:
Agreement:
Support requesting feedback of a HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback) for all CCs configured for a UE in the PUCCH group.
· One-shot feedback should be configurable separately from the configuration of semi-static(including any potential enhancements)/non-enhanced dynamic HARQ codebook 
· FFS: Simultaneous configuration of enhanced dynamic codebook and one-shot feedback

FL summary: it seems the issue may be easily fixed by adding “configured to the UE” after “Set  to the number of serving cells” TS38.913 clause 9.1.4.
Proposal: discuss at RAN1#100b-e

Issue B10
	B10
	Clarification to remove unintended limitations on Type-3 HARQ-ACK codebook usage (when no NNK1 value was received, when the UE is configured with semi-static codebook)
Note: issue B10 is not about discussing whether to allow HARQ-ACK bits reporting in semi-static codebook for a PDSCH scheduled with NNK1 value, because this was discussed in WI phase and not agreed.



FL analysis: the intended behavior, which seems to be the common understanding, is that type-3 CB can be triggered when no DCI indicate a NNK1 value, and type-3 CB can be used to report PDSCH scheduled with NNK1 when UE is configured with type-1 CB. Discussion is needed to ensure the specification do not indeed unintentionally restrict this intended behavior.
Proposal: discuss at RAN1#100b-e.

Proposal 4 from R1-2002690:
	--------------------------------- Start of Text Proposal 4 for TS 38.213 ---------------------------------------
[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165]9.1	HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate two HARQ-ACK codebooks
-	a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
-	the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively, for use with the first and second HARQ-ACK codebooks, respectively
If a UE receives a PDSCH without receiving a corresponding PDCCH, or if the UE receives a PDCCH indicating a SPS PDSCH release, the UE generates one corresponding HARQ-ACK information bit. If the UE generates two HARQ-ACK codebooks, the UE is indicated by harq-CodebookID, per SPS PDSCH configuration, a HARQ-ACK codebook index for multiplexing the corresponding HARQ-ACK information bit.
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, and the UE detects a DCI format in any PDCCH monitoring occasion that includes a One-shot HARQ-ACK request field with value 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Subclause 9.1.4.
*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal 4 for TS 38.213 ---------------------------------------



Proposal 6 from R1-2002690:
	--------------------------------- Start of Text Proposal 6 for TS 38.213 ---------------------------------------
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167][bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296][bookmark: _Toc36498170]9.1.2	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 
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, 
-	if the UE detects a second DCI format, 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 timing indicator field in the second DCI format, where 
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format includes a One-shot HARQ-ACK request field with value 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4.
-	otherwise, the UE does not multiplex the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. 
*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal 6 for TS 38.213 ---------------------------------------
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