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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This document provides updated proposals on issues B2, B6 and B11 that are prioritized for RAN1#101e among the issues identified for the NR-U Type-3 HARQ-ACK codebook [1].

[101-e-NR-unlic-NRU-HARQ-02] Email discussion/approval on issues B2, B6 and B11 from R1-2004692 until 5/29; if necessary, endorse associated TPs by 6/4 – David (Huawei)

· 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 B11: Timeline for UCI Piggybacked on PUSCH for Type-3 HARQ-ACK codebook

Each sub-section per issue includes an initial FL proposal based on the summary of the submitted Tdocs, and provides a table for collecting companies’ views on the FL’s proposal.

[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]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 and during the feedback of the preparation phase of RAN1#101-e:
· 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 followed with NDI bits for each TB in order of increasing TB index.

	Company
	Summary of proposals

	Huawei (R1-2003514), Nokia (R1-2004257), Ericsson (R1-2003845), ZTE (R1-2003452), Qualcomm (prefer a simple correction, e.g. spatial bundling not allowed for Type-3)
	Alt1

	Lenovo (R1-2003823)
	Alt2

	LG (R1-2004015)
	Alt3

	Vivo (R1-2003372), OPPO (R1-2004087)
	Alt4



FL Proposal: agree on Alt1
· Spatial bundling is never applied to type-3 HARQ-ACK codebook even if harq-ACK-SpatialBundlingPUCCH is provided.
· Approve the corresponding TP below

TP for TS 38.213 Clause 9.1.4
============================= Unchanged part omitted ============================
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell.if harq-ACK-SpatialBundlingPUCCH is not applicable.provided; else, set 
============================= Unchanged part omitted ============================


	Company
	Comments on FL proposal

	
	




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. The discussion is on the case where different DCIs indicate the same slot for type-3 HARQ-ACK codebook feedback and HARQ-ACK feedback for SPS release.

The following alternatives have been proposed in contributions to RAN1#101-e.
If a UE is scheduled to report Type 3 HARQ-ACK codebook feedback and a HARQ-ACK bit corresponding to the SPS PDSCH release in the same PUCCH occasion:
· Alt1: Type 3 HARQ-ACK codebook does not include the HARQ-ACK for SPS release
· Alt2: allow reporting HARQ-ACK feedback for SPS release in a Type-3 HARQ-ACK codebook
· Alt2a: the HARQ-ACK bit corresponding to the SPS PDSCH release is appended at the end of the Type 3 HARQ-ACK codebook, e.g. using a reserved bit
· Alt2b: The HARQ-ACK bit corresponding to the SPS PDSCH release is placed at the first position then followed by the HARQ-ACK information bits for DL HARQ processes
· Alt2c: HARQ-ACK bit corresponding to a SPS PDSCH release is mapped to a HARQ process in the Type-3 HARQ-ACK codebook
· Alt2c-1: Explicit indication, e.g. by TDRA field in the DCI format indicating the SPS release, or as well as by the slot/symbol where the SPS release DCI is detected.
· Alt2c-2: The HARQ-ACK information bit(s) of the HARQ process of the latest received SPS PDSCH in one-shot HARQ-ACK codebook is replaced by the HARQ-ACK information bit of the DCI indicating SPS release
· Alt2c-3: A UE reports HARQ-ACK at HARQ process number corresponding to a 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)]

An initial summary of companies’ views on the above alternatives (from submitted Tdocs) is the following:
Alt1: ZTE, Sanechips
Alt2: Huawei, HiSilicon, Ericsson, Qualcomm, OPPO, vivo, Lenovo, Motorola Mobility, Intel, Nokia, Nokia Shanghai Bell
· Alt2a: Huawei, HiSilicon, Ericsson, Qualcomm, OPPO
· Alt2b: Lenovo, Motorola Mobility
· Alt2c-1: vivo, Intel
· Alt2c-2: Samsung
· Alt2c-3: Nokia, Nokia Shanghai Bell, vivo


	Company
	Comments on the alternatives above

	
	





	Company
	Summary of proposals from submitted Tdocs

	vivo
(R1-2003372)
	Proposal 7: 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.

	ZTE
(R1-2003452)
	For DCI Format 1_1 with CRC scrambled by CS-RNTI used for SPS-release, if one-shot HARQ-ACK request field is present, UE ignores the value of one-shot HARQ-ACK request field.
Issue B6 can be avoided by gNB scheduling that Type 3 HARQ-ACK codebook does not include the HARQ-ACK for SPS release.

	Huawei 
(R1-2003514)
	[bookmark: OLE_LINK4]Proposal 5: One bit at the end of Type-3 codebook could be reserved for SPS PDSCH release.
TP#7 for TS 38.213 Clause 9.1.4
=== Unchanged part omitted ===
end while
 
 
end while
 
if the UE receives a PDCCH indicating SPS PDSCH release and indicating a same slot for Type-3 codebook transmission by PDSCH-to-HARQ_feedback timing indicator field
[image: ]= ACK 
else
	[image: ]= NACK
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.
=== Unchanged part omitted ===

	Lenovo
(R1-2003823)
	The bit for DL SPS release is placed at the first position then followed by the HARQ-ACK information bits for DL HARQ processes.
Proposal 2: HARQ-ACK information bit for DL SPS release is included in Type 3 HARQ-ACK codebook when it is to be transmitted in same slot with the Type 3 HARQ-ACK codebook.

	Intel
(R1-2003730)
	Proposal 2: 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.

	Samsung
(R1-2003862)
	Proposal 3: Support HARQ-ACK multiplexing of SPS release and one-shot HARQ-ACK feedback at least for the following two cases,
	Case a) A first DCI indicates SPS release and a second DCI indicates one-shot HARQ-ACK feedback with HARQ-ACK in the same PUCCH slot.
	Case b) One DCI indicates both SPS release and one-shot HARQ-ACK feedback.

Proposal 4: For HARQ-ACK multiplexing of SPS release and one-shot HARQ-ACK feedback, for a SPS PDSCH configured in a serving cell, the HARQ-ACK information bit(s) of the HARQ process of the latest received SPS PDSCH in one-shot HARQ-ACK codebook is replaced by the HARQ-ACK information bit of the DCI indicating SPS release.

TS 38.213
[bookmark: _Toc36498174]9.1.4	Type-3 HARQ-ACK codebook determination
------------------ Unchanged part omitted ------------------------
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
If a 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 Clauses 9.2.3 and 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 the UE detects a DCI format indicating SPS release for a serving cell c with HARQ-ACK in the same PUCCH slot, the HARQ-ACK information bit(s) of the HARQ process of the latest received SPS PDSCH is replaced by the HARQ-ACK information bit of the DCI format indicating SPS release.  
------------------ Unchanged part omitted ------------------------

	Nokia
(R1-2004257)
	Proposal 8: A UE reports HARQ-ACK at HARQ process number corresponding to a 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)].

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
(R1-2004087)
	Proposal 1: 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.

	Ericsson
(R1-2003845)
	If a UE is scheduled to report Type 3 HARQ-ACK codebook feedback and a HARQ-ACK bit corresponding to the SPS PDSCH release in the same PUCCH occasion, the HARQ-ACK bit corresponding to the SPS PDSCH release is appended at the end of the Type 3 codebook

	Qualcomm
(R1-2004445)
	Proposal 1. If UE is configured with a SPS configuration, one bit is appended to the end of Type-3 HARQ-Ack codebook. If UE detects a DCI format releasing an SPS configuration and indicates the slot in which the Type-3 HARQ-Ack is reported, the bit is set to Ack; otherwise, the bit is set to Nack.
· UE does not expect NN-K1 in a SPS release DCI.

The following two TPs address issue 1. 
==TP for 38.213 Section 9.1.3.3===
--Unchanged part omitted------------------------
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
--Unchanged part omitted------------------------
 
end while
 
 
end while
if UE is provided with sps-Config or sps-ConfigList-r16
if UE has detected a DCI format corresponding to a valid release of DL SPS as described in Clause 10.2, and the DCI format indicates the slot in which the Type-3 HARQ-Ack is reported
	[image: ]=ACK
else
	[image: ]=NACK
end if
end if
--Unchanged part omitted------------------------




Issue B11

	B11
	Timeline for UCI Piggybacked on PUSCH for Type-3 HARQ-ACK codebook



	Company
	Summary of proposals

	OPPO
(R1-2004087)
	In Rel-15, the PDSCH/PDCCH received after a UL grant, the corresponding HARQ-ACK cannot be indicated to the slot for PUSCH transmission. Such limitation should also be supported for the DCI triggering one-shot HARQ-ACK feedback.
Proposal 5: Adopt TP3 for type-3 HARQ-ACK codebook piggybacked on PUSCH.
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164]-------------------------------Start of TP3 38.213 V16.1.0 section 9-------------------------------
9	UE procedure for reporting control information
<Unchanged parts are omitted>
A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release or a DCI format including a One-shot HARQ-ACK request field with value 1 and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission. 
------------------------------End of TP3 38.213 V16.1.0 section 9---------------------------------



FL Proposal: agree on TP3 in R1-2004087.

	Company
	Comments on FL proposal

	
	




Conclusions

TBD
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