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Introduction
In this document, we share our views on remaining issues on resource allocation mode 1 for NR sidelink.
Discussion
Editorial corrections
A number of editorial corrections are proposed in TP#1 in section 5.1, on the following points:
· Alignment of naming for “SL configured grant Type1/2”.
· In the first paragraph of section 16.5 of TS 38.213, we think “… on the primary cell of the PUCCH group of the cell where…” should be “… on the primary cell of the PUCCH group containing the cell where…”
· In the second paragraph of section 16.5 of TS 38.213, in “the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion…”, it may be incorrectly interpreted that it is “the PSFCH receptions” (rather than “one HARQ-ACK information bit”) that are to be multiplexed in a PUCCH transmission.
· In the text above Table 16.5-1, a minus sign is accidentally missing in “” where  should be  instead.
· In section 16.5.1 in the sentence “A UE reports HARQ-ACK information for PSSCH transmissions with corresponding PSFCH reception occasions in slot …”, the intention should be that slot  is the slot for the last PSFCH reception occasion, not all PSFCH reception occasions.
· In section 16.5.1, according to the pseudo code for Type-1 HARQ-ACK codebook generation, “” is a notation used for a set of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions. However, in some text it reads like “” is the size of the set, e.g. “within the  occasions for …”, and “according to the corresponding  occasions”.
· Clarification that for a given “occasion for candidate PSSCH transmission”, there is only one “corresponding PSFCH reception occasion”, i.e. the “occasions” should be replaced with “occasion” in “an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions” in section 16.5.1.1. Note that “PSFCH reception occasion” is a time-domain concept, and it is not the same as “PSFCH resource” as specified in section 16.3.
· Clarification that there is only one active DL BWP in any configured serving cell, hence “… across active DL BWPs of the configured serving cell…” should be replaced by “… in the active DL BWP of the configured serving cell…”.
1.1. Interpretation of Configuration index field in DCI format 3_0
DCI format 3_0 with CRC scrambled by SL-CS-RNTI is mainly used for the following 3 cases:
· Case 1: Activating a SL configured grant Type 2 as indicated in the “Configuration index” field in the DCI.
· Case 2: De-activating a SL configured grant type 2 as indicated in the “Configuration index” field in the DCI.
· Case 3: Scheduling a retransmission of a SL configured grant (Type 1 or Type 2).
For both Case 1 and Case 2, the NDI field is set to ‘0’. For Case 3, the NDI field is set to ‘1’ and the SL configured grant scheduled by the DCI format 3_0 is regarded as a dynamic grant according to TS38.321[1], even though the grant aims to schedule a SL retransmission of a CG. For a dynamic grant, it was noticed that the scheduled SL resource(s) are determined by both TDRA and FDRA fields in the corresponding DCI format 3_0 and the “Configuration index” field is not needed. It was also noticed that for Case 3 , current specs on the interpretation of “Configuration index” field would lead to clause 8.1.2 in TS38.214 which clearly does not include how to interpret the “Configuration index” field for retransmission scheduling of CG. Hence, we think that further clarification on the interpretation of “Configuration index” field for case 3 is needed and it is straightforward to reserve the field, similar to the case when the CRC of DCI format 3_0 is scrambled by SL-RNTI.
A TP (i.e. TP#2) is provided in section 5.2 for clause 7.3.1.4.1 in TS 38.212.
HARQ-ACK codebook configuration
The RRC parameter “pdsch-HARQ-ACK-Codebook” introduced in NR Uu since Rel-15 was reused for configuration of SL HARQ-ACK codebook in 5G V2X, i.e.
· If pdsch-HARQ-ACK-Codebook = semi-static, Type-1 HARQ-ACK codebook is used.
· If pdsch-HARQ-ACK-Codebook = dynamic, Type-2 HARQ-ACK codebook is used.
However, in Rel-16 (comparing to Rel-15), a few changes were introduced for configuration of NR Uu HARQ-ACK codebook, for example, it is specified in TS 38.331 that the RRC parameter “pdsch-HARQ-ACK-Codebook” is ignored in the following cases:
· pdsch-HARQ-ACK-Codebook-r16 is configured (with value “enhancedDynamic”).
· pdsch-HARQ-ACK-CodebookList is configured (for simultaneous generation of up to two HARQ-ACK codebooks).
It is thus ambiguous which SL HARQ-ACK codebook is used if the RRC parameter pdsch-HARQ-ACK-Codebook is ignored. One possible option is to clarify in TS 38.331 that in case e.g. pdsch-HARQ-ACK-CodebookList is configured, pdsch-HARQ-ACK-Codebook is only ignored for NR Uu HARQ-ACK codebook determination, and is still used for SL HARQ-ACK codebook determination. And another option that comes with no RRC changes is to make some minimal changes to the spec text in section 16.5.1 and 16.5.2 in TS 38.213 for SL HARQ-ACK codebook configuration, e.g. if only “semiStatic” is provided by either pdsch-HARQ-ACK-Codebook or pdsch-HARQ-ACK-CodebookList (whichever applicable), SL Type-1 HARQ-ACK codebook is used; otherwise SL Type-2 HARQ-ACK codebook is used.
A TP (i.e. TP#3) is provided in section 5.3 for the latter Option.
Priority value of a HARQ-ACK information bit in exceptional cases
It is specified in section 16.5 in TS 38.213 that “the priority value of HARQ-ACK information is same as the priority value of the PSSCH transmissions that is associated with the PSFCH reception occasions providing the HARQ-ACK information”. However, there are a few exceptional cases where it is unclear which priority value should be used:
· For Type-1 HARQ-ACK codebook, PSSCH transmissions with corresponding PSFCH reception occasions ending in slot , and HARQ-ACK information reported in a slot other than slot . 
· In this case it has been specified that a NACK should be generated (because the “slot other than ” here is not the intended slot to report the HARQ-ACK information). It seems natural that, like the HARQ-ACK information bit value, the priority value should not follow that of the PSSCH transmissions. For example, suppose a PSSCH with an associated priority value of 0 is transmitted in slot , with a corresponding PSFCH reception occasion in slot , and the intended PUCCH for reporting the corresponding HARQ-ACK bit is in slot . For another PUCCH in slot  which also contains a HARQ-ACK bit corresponding to that PSSCH, the value of this HARQ-ACK bit is always NACK (as already specified), and the priority value of the HARQ-ACK bit should be a large priority value (i.e. “low priority”), or else this “irrelevant” HARQ-ACK bit may dominate the priority of the PUCCH in slot , which is highly undesirable.
· For Type-1 HARQ-ACK codebook, HARQ-ACK information corresponding to occasions for candidate PSSCH transmissions where no PSSCH transmission is performed due to no detection of a DCI format 3_0.
· For Type-1 HARQ-ACK codebook, HARQ-ACK information corresponding to PSFCH reception occasions associated with PSSCH transmissions scheduled by a DCI format 3_0 that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format scheduling the PUSCH transmission carrying the HARQ-ACK information.
· For Type-2 HARQ-ACK codebook, HARQ-ACK information bits not corresponding to any counter SAI field value in a detected DCI format 3_0 (i.e. those with corresponding indexes not in the set “”).
It is proposed to clarify that a largest priority value is used for a HARQ-ACK information bit in all above cases. A TP (i.e. TP#4) is provided in section 5.4.
Monitoring of SL related DCI formats in Type0/0A/1/2-PDCCH CSSs
The following two yellow-highlighted places were first introduced in an initial version of the Editor’s draft CR to TS 38.213 for email approval after RAN1#99, among which the second one was removed in the finally endorsed document R1-1913680 ([2]); the first one was, however, accidentally kept in TS 38.213. One straightforward option is to remove the first one as well, although we think it may be also beneficial to the system if monitoring of DCI formats 3_0/3_1 in Type0/0A/1/2-PDCCH CSSs is instead allowed (e.g. when no SL related USS is configured). 
TPs for the two options (i.e. TP#5-1 and TP#5-2) are provided in section 5.5. It is proposed to adopt either TP#5-1 or TP#5-2.
	If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, a CS-RNTI, a SL-RNTI, a SL-CS-RNTI, or a SL-L-CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI, the SL-RNTI, the SL-CS-RNTI, or the SL-L-CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.


Slot offset between PSFCH and HARQ-ACK reporting
It is currently specified that the requirement on time offset between the end of the last PSFCH symbol and the start of PUCCH/PUSCH providing corresponding HARQ-ACK information is at least  symbols for  (see Table 16.5-1 in TS 38.213, reproduced below in Table 1), i.e. larger than 1 slot. 
[bookmark: _Ref53746225]Table 1: Values of  (reproduction of Table 16.5-1 in TS 38.213)
	
	

	0
	14

	1
	18

	2
	28

	3
	32



On the other hand, the slot offset between the last PSFCH reception occasion and the PUCCH/PUSCH providing corresponding HARQ-ACK information, i.e. , can take a value of zero, “ corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211]”. By definition, in case of , the time offset between last PSFCH symbol and the start of the corresponding PUCCH/PUSCH is always within 1 slot for , i.e. the timing requirement is not fulfilled for .
It is thus proposed to remove the definition of , and clarify that  is always greater than zero. A TP (i.e. TP#6) is provided in section 5.6.
Applicability of HARQ-ACK information reporting for Type-1 and Type-2 HARQ-ACK codebooks
In TS 38.213, section 16.5 provides some general text on how HARQ-ACK information is generated based on PSFCH reception, and section 16.5.1 and section 16.5.2 are respectively for Type-1 and Type-2 HARQ-ACK codebook generation. One problem of the text in section 16.5 is that some text there is only applicable to one of the HARQ-ACK codebook types.
For example, the first yellow-highlighted place below is only true for Type-2 HARQ-ACK codebook where one HARQ-ACK information bit is generated for one time period of a CG. For Type-1 HARQ-ACK codebook the number of HARQ-ACK information bits are generated based on the number of occasions for candidate PSSCH transmissions, and is not necessarily equal to one. It is proposed to fix this in a similar way as the second yellow-highlighted place (i.e. remove “one” and “bit”).
	16.5	UE procedure for reporting HARQ-ACK on uplink
[…]
For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by sl-PeriodCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
For PSSCH transmissions scheduled by a DCI format 3_0, a UE generates HARQ-ACK information in response to PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource in a set of time resources provided by the DCI format 3_0.


Another example is the following yellow-highlighted text. Again, it is only applicable to Type-2 HARQ-ACK codebook where the number of HARQ-ACK information bits is based on the number of detected DCI format 3_0’s. For Type-1 HARQ-ACK codebook the HARQ-ACK information bits are based on occasions for candidate PSSCH transmissions, and for an occasion for candidate PSSCH transmission that fulfils the Type-1 HARQ-ACK codebook generation condition, one HARQ-ACK information bit is always generated regardless of
· Whether there is any actual PSSCH transmission scheduled on that occasion for candidate PSSCH transmission or not, or
· Whether a PUCCH resource is provided or not in the DCI, if any, scheduling a PSSCH transmission on that occasion for candidate PSSCH transmission.
	16.5	UE procedure for reporting HARQ-ACK on uplink
[…]
For a PSSCH transmission by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSSCH transmission activated by a DCI format, the DCI format indicates to the UE that a PUCCH resource is not provided when a value of the PUCCH resource indicator field is zero and a value of PSFCH-to-HARQ feedback timing indicator field, if present, is zero. For a SL configured grant Type 1 PSSCH transmission, a PUCCH resource can be provided by sl-N1PUCCH-AN-r16 and sl-PSFCH-ToPUCCH-CG-Type1-r16. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions. 


For Type-1 HARQ-ACK codebook it is proposed to generate a NACK for a HARQ-ACK information bit if no PUCCH resource is provided in the corresponding DCI format. A TP (i.e. TP#7) is provided in section 5.7.
Conclusion
In this contribution, we discuss remaining issues on resource allocation mode 1 for NR sidelink, and propose one TP for editorial corrections, and a number of other TPs to clarify the following aspects:
· Interpretation of Configuration index field in DCI format 3_0.
· HARQ-ACK codebook configuration.
· Priority value of a HARQ-ACK information bit in exceptional cases.
· Monitoring of SL related DCI formats in Type0/0A/1/2-PDCCH CSSs.
· Slot offset between PSFCH and HARQ-ACK reporting.
· Applicability of HARQ-ACK information reporting for Type-1 and Type-2 HARQ-ACK codebooks.
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-------------------------------------------- Start of TP#1 -------------------------------------------
< Unchanged parts are omitted >
10.2A		PDCCH validation for SL configured grant Type 2
A UE validates, for scheduling activation or scheduling release, a configured SL configured grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format 3_0 is scrambled with a SL-CS-RNTI provided by sl-CS-RNTI-r16, and
-	the new data indicator field in the DCI format 3_0 for the enabled transport block is set to '0' 
Validation of the DCI format 3_0 is achieved if all fields for the DCI format 3_0 are set according to Table 10.2A-1 or Table 10.2A-2.
If validation is achieved, the UE considers the information in the DCI format 3_0 as a valid activation or valid release of SL configured grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format 3_0.
Table 10.2A-1: Special fields for SL configured grant Type 2 scheduling activation PDCCH validation
	
	DCI format 3_0

	HARQ process number
	set to all '0's



Table 10.2A-2: Special fields for SL configured grant Type 2 scheduling release PDCCH validation
	
	DCI format 3_0 

	HARQ process number
	set to all '1's

	Frequency resource assignment (if present)
	set to all '1's


< Unchanged parts are omitted >
16.5	UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources or PUSCH resources [12, TS 38.331] to report HARQ-ACK information that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. The UE reports HARQ-ACK information on the primary cell of the PUCCH group, as described in Clause 9, of containing the cell where the UE monitors PDCCH for detection of DCI format 3_0.
For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by sl-PeriodCG, the UE generates, in response to the PSFCH receptions, one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
< Unchanged parts are omitted >
A UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information that start earlier than  after the end of a last symbol of a last PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission, where
-	 and  are defined in [4, TS 38.211]
-	, where  is the SCS configuration of the SL BWP and  is the SCS configuration of the active UL BWP on the primary cell 
-	 is determined from  according to Table 16.5-1 
Table 16.5-1: Values of  
	
	

	0
	14

	1
	18

	2
	28

	3
	32


< Unchanged parts are omitted >
16.5.1	Type-1 HARQ-ACK codebook determination 
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
If a UE is configured a SL configured grant type Type 1, and the UE is configured a SL configured grant type Type 2 or to monitor PDCCH for detection of DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI, and the UE is provided a set of slot timing values  associated with a SL BWP by sl-PSFCH-ToPUCCH-r16 and sl-PSFCH-ToPUCCH-CG-Type1-r16, the sl-PSFCH-ToPUCCH-CG-Type1-r16 is one of sl-PSFCH-ToPUCCH-r16.
A UE reports HARQ-ACK information for PSSCH transmissions with corresponding PSFCH reception occasions ending in slot  only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PSFCH-to-HARQ_feedback timing indicator field in a DCI format 3_0 scheduling the PSSCH transmissions, or by a value of PSFCH-to-HARQ feedback timing indicator field in a DCI format 3_0 activating a SL configured grant Type- 2 transmission, or by a value of sl-PSFCH-ToPUCCH for a SL configured grant Type- 1. If the UE reports HARQ-ACK information for the PSSCH transmissions with corresponding PSFCH reception occasions in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
If a UE reports HARQ-ACK information in a PUCCH only for 
-	PSFCH reception occasions associated with PSSCH transmissions scheduled by a DCI format 3_0 with counter SAI field value of 1, or 
-	PSFCH reception occasions associated with PSSCH transmissions corresponding to a SL configured grant
within a set the  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions as determined in Clause 16.5.1.1, the UE determines a HARQ-ACK codebook only for the PSFCH reception occasion associated with PSSCH transmissions scheduled by a DCI format 3_0 or only for the PSFCH reception occasion associated with PSSCH transmissions corresponding to a SL configured grant according to corresponding set  of occasions, where a value of a counter SAI in DCI format 3_0 is according to Table 16.5.2.1-1. Otherwise, the procedures in Clause 16.5.1.1 and in Clause 16.5.1.2 for a HARQ-ACK codebook determination apply.
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a SL BWP on a serving cell  and an active UL BWP on the primary cell, as described in Clause 12, a UE determines a set  of  occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions for which the UE can multiplex corresponding HARQ-ACK information in a PUCCH transmission in slot . The determination is based on:
a)	a set of slot timing values  associated with the SL BWP where  is provided by sl-FeedbackToUL-ACK for DCI format 3_0 or by sl-ACKToUL-ACK
b)	the ratio  between the sidelink SCS configuration  and the uplink SCS configuration  provided by subcarrierSpacing in BWP-Sidelink and BWP-Uplink for the SL BWP and the active UL BWP, respectively
c)	a set of sidelink resource pool bitmaps
d)	a value of a period of PSFCH transmission occasion resources for a each sidelink resource pool provided by a respective periodPSFCHresource sl-PSFCH-Period-r16
For the set of slot timing values , the UE determines a set of  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions according to the following pseudo-code. 
< Unchanged parts are omitted >
else 
if slot  belongs to the sidelink resource pool and includes PSFCH resources as indicated by a sidelink resource pool bitmap and periodPSFCHresource sl-PSFCH-Period-r16, where  is the k-th slot timing value in set 
< Unchanged parts are omitted >
The cardinality of the set  defines a total number  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions corresponding to the HARQ-ACK information bits. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits as  = HARQ-ACK information bit for candidate PSSCH transmission with index  with corresponding PSFCH reception, for  , as described in Clause 16.5. If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions. 
If , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as  where  is a number of HARQ-ACK information bits determined for corresponding PSSCH transmissions with corresponding PSFCH reception occasions in PSFCH reception occasion .
16.5.1.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 
-	if the UE 
-	has not received any PDCCH with a DCI format 3_0 scheduling PSSCH transmissions with corresponding PSFCH reception occasions that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PSFCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PSSCH transmissions or on the value of PSFCH-to-HARQ feedback timing indicator field in a DCI format 3_0 activating a SL configured grant Type- 2 transmission, or 
-	has not been provided PSSCH resources with corresponding PSFCH reception occasions that the UE transmits corresponding HARQ-ACK information based on the value of sl-PSFCH-ToPUCCH for a SL configured grant Type- 1, in any of the set  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions, as described in Clause 16.5.1.1, 
the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else the UE generates the HARQ-ACK codebook as described in Clause 16.5.1.1, unless the UE generates HARQ-ACK information only for 
-	PSFCH reception occasions associated with PSSCH transmissions corresponding to a SL configured grant, or
-	PSFCH reception occasions associated with PSSCH transmissions that are scheduled by DCI format 3_0 with a counter SAI field value of 1 in the set  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions, 
in which case the UE generates HARQ-ACK information only for the PSFCH reception occasions as described in Clause 16.5.1.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PSFCH reception occasions associated with PSSCH transmissions scheduled by a DCI format 3_0 that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format scheduling the PUSCH transmission.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a SAI field, the UE generates the HARQ-ACK codebook as described in Clause 16.5.1.1 when a value of the SAI field in the DCI format is . The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE generates HARQ-ACK information only for 
-	PSFCH reception occasions associated with PSSCH transmissions corresponding to a SL configured grant, or 
-	PSFCH reception occasions associated with PSSCH transmissions that are scheduled by a DCI format 3_0 with a counter SAI field value of 1 in the set  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions as described in Clause 16.5.1. 
 if the SAI field in the DCI format is set to '0'; otherwise, .
16.5.2	Type-2 HARQ-ACK codebook determination 
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic.
16.5.2.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format 3_0 for scheduling PSSCH transmissions with associated PSFCH reception occasions on an active DL BWP of a serving cell , as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PSFCH-to-HARQ_feedback timing indicator field values, or a value provided by sl-ACKToUL-ACK sl-PSFCH-ToPUCCH-CG-Type1, for PUCCH transmission with HARQ-ACK information in slot  in response to PSFCH receptions
-	Time gap field in DCI format 3_0 for scheduling PSSCH transmissions with associated PSFCH receptions
-	Time resource assignment in DCI format 3_0 for scheduling PSSCH transmissions with associated PSFCH receptions
-	A set of configured sidelink resource pool bitmaps
-	A value of a period of PSFCH resources provided in periodPSFCHresource sl-PSFCH-Period-r16.
-	A value of a minimum time gap provided in MinTimeGapPSFCH sl-MinTimeGapPSFCH-r16.
The set of PDCCH monitoring occasions for DCI format 3_0 for scheduling PSSCH transmissions with associated PSFCH reception occasions is defined as the PDCCH monitoring occasions across in the active DL BWPs of the configured serving cell, indexed in ascending order of start time of the associated search space sets. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.
< Unchanged parts are omitted >
if a SL configured grant type Type 1 is configured for a UE, or a SL configured grant type Type 2 is configured and activated for a UE, and the SL configured grant provides a grant for PSSCH transmissions with PSFCH reception occasions in a slot , where  is the PSFCH-to-HARQ-feedback timing value for the SL configured grant
;
= HARQ-ACK information bit associated with the PSFCH reception occasions associated with the PSSCH transmissions scheduled by the SL configured grant
end if
< Unchanged parts are omitted >
-------------------------------------------- End of TP#1 --------------------------------------------

[bookmark: _Ref53495207]TP#2 (for TS 38.212)
-------------------------------------------- Start of TP#2 -------------------------------------------
< Unchanged parts are omitted >
7.3.1.4.1   Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI: 
< Unchanged parts are omitted >
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise 3 bits as defined in clause 8.1.2 of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI and for DCI format 3_0 with CRC scrambled by SL-CS-RNTI wherein the DCI format 3_0 indicates retransmission(s) as defined in [8, TS 38.321]. 
< Unchanged parts are omitted >
-------------------------------------------- End of TP#2 --------------------------------------------

[bookmark: _Ref52104951]TP#3 (for TS 38.213)
-------------------------------------------- Start of TP#3 -------------------------------------------
< Unchanged parts are omitted >
16.5.1	Type-1 HARQ-ACK codebook determination 
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static, or if both values in pdsch-HARQ-ACK-CodebookList = semi-static, whichever applicable.
< Unchanged parts are omitted >
16.5.2	Type-2 HARQ-ACK codebook determination 
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic, or if at least one value in pdsch-HARQ-ACK-CodebookList = dynamic, whichever applicable.
< Unchanged parts are omitted >
-------------------------------------------- End of TP#3 --------------------------------------------

[bookmark: _Ref52106169]TP#4 (for TS 38.213)
-------------------------------------------- Start of TP#4 -------------------------------------------
< Unchanged parts are omitted >
16.5.1	Type-1 HARQ-ACK codebook determination 
< Unchanged parts are omitted >
A UE reports HARQ-ACK information for PSSCH transmissions with corresponding PSFCH reception occasions in slot  only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PSFCH-to-HARQ_feedback timing indicator field in a DCI format 3_0 scheduling the PSSCH transmissions, or by a value of PSFCH-to-HARQ feedback timing indicator field in a DCI format 3_0 activating a SL configured grant Type-2 transmission, or by a value of sl-PSFCH-ToPUCCH for a SL configured grant Type-1. If the UE reports HARQ-ACK information for the PSSCH transmissions with corresponding PSFCH reception occasions in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK, and the priority value of the NACK is same as the largest priority value among the possible priority values. 
[bookmark: _Toc45699247]< Unchanged parts are omitted >
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
[bookmark: _Toc45699248]< Unchanged parts are omitted >
The cardinality of the set  defines a total number  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions corresponding to the HARQ-ACK information bits. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits as  = HARQ-ACK information bit for candidate PSSCH transmission with index  with corresponding PSFCH reception, for  , as described in Clause 16.5. If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, and the priority value of the NACK is same as the largest priority value among the possible priority values. 
< Unchanged parts are omitted >
16.5.1.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
< Unchanged parts are omitted >
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PSFCH reception occasions associated with PSSCH transmissions scheduled by a DCI format 3_0 that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format scheduling the PUSCH transmission, and the priority value of the NACK is same as the largest priority value among the possible priority values.
[bookmark: _Toc45699250]< Unchanged parts are omitted >
16.5.2.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
 
 for any , and the priority value of the NACK is same as the largest priority value among the possible priority values
< Unchanged parts are omitted >
-------------------------------------------- End of TP#4 --------------------------------------------

[bookmark: _Ref52172201]TP#5-1 and TP#5-2 (for TS 38.213)
------------------------------------------- Start of TP#5-1------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc45699213][bookmark: _Toc36498186][bookmark: _Toc29917312][bookmark: _Toc29899575][bookmark: _Toc29899157][bookmark: _Toc29894858][bookmark: _Toc26719423][bookmark: _Toc20311598][bookmark: _Toc12021486][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, a SL-RNTI, a SL-CS-RNTI, or a SL-L-CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.
< Unchanged parts are omitted >
------------------------------------------ End of TP#5-1 --------------------------------------------

------------------------------------------- Start of TP#5-2------------------------------------------
< Unchanged parts are omitted >
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, a CS-RNTI, a SL-RNTI, a SL-CS-RNTI, or a SL-L-CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI, or for DCI format 3_0 with CRC scrambled by the SL-RNTI, or the SL-CS-RNTI, or for DCI format 3_1 with CRC scrambled by the SL-L-CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.
< Unchanged parts are omitted >
------------------------------------------ End of TP#5-2 --------------------------------------------

[bookmark: _Ref53495321]TP#6 (for TS 38.213)
-------------------------------------------- Start of TP#6 -------------------------------------------
< Unchanged parts are omitted >
16.5	UE procedure for reporting HARQ-ACK on uplink
< Unchanged parts are omitted >
A UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information that start earlier than  after the end of a last symbol of a last PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission, where
-	 and  are defined in [4, TS 38.211]
-	, where  is the SCS configuration of the SL BWP and  is the SCS configuration of the active UL BWP on the primary cell 
-	 is determined from  according to Table 16.5-1 
Table 16.5-1: Values of  
	
	[bookmark: _Hlk39010546]

	0
	14

	1
	18

	2
	28

	3
	32



With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in Clause 9.2.5, where , and  is a number of slots indicated by a PSFCH-to-HARQ_feedback timing indicator field, if present, in a DCI format indicating a slot for PUCCH transmission to report the HARQ-ACK information, or  is provided by sl-PSFCH-ToPUCCH-CG-Type1-r16.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211]. 
< Unchanged parts are omitted >
-------------------------------------------- End of TP#6 --------------------------------------------

[bookmark: _Ref52194458]TP#7 (for TS 38.213)
-------------------------------------------- Start of TP#7 -------------------------------------------
< Unchanged parts are omitted >
16.5	UE procedure for reporting HARQ-ACK on uplink
< Unchanged parts are omitted >
For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by sl-PeriodCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
[bookmark: _Toc45699246]< Unchanged parts are omitted >
For a PSSCH transmission by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSSCH transmission activated by a DCI format, the DCI format indicates to the UE that a PUCCH resource is not provided when a value of the PUCCH resource indicator field is zero and a value of PSFCH-to-HARQ feedback timing indicator field, if present, is zero. For a SL configured grant Type 1 PSSCH transmission, a PUCCH resource can be provided by sl-N1PUCCH-AN-r16 and sl-PSFCH-ToPUCCH-CG-Type1-r16. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions. 
< Unchanged parts are omitted >
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
The cardinality of the set  defines a total number  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions corresponding to the HARQ-ACK information bits. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits as  = HARQ-ACK information bit for candidate PSSCH transmission with index  with corresponding PSFCH reception, for  , as described in Clause 16.5. If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, due to the UE not detecting a corresponding DCI format 3_0, or if a PUCCH resource is not provided in a DCI format 3_0 that schedules a PSSCH transmission on an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasion, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions. 
< Unchanged parts are omitted >
16.5.2.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
if there is a PSFCH reception occasion associated with a PSSCH transmission scheduled by a DCI format in PDCCH monitoring occasion , and a PUCCH resource in slot  is provided in the DCI format 
< Unchanged parts are omitted >
if a SL configured grant type 1 is configured for a UE, or a SL configured grant type 2 is configured and activated for a UE, and a PUCCH resource is provided for the SL configured grant, and the SL configured grant provides a grant for PSSCH transmissions with PSFCH reception occasions in a slot , where  is the PSFCH-to-HARQ-feedback timing value for the SL configured grant
;
= HARQ-ACK information bit associated with the PSFCH reception occasions associated with the PSSCH transmissions scheduled by the SL configured grant
end if
< Unchanged parts are omitted >
Table 16.5.2.1-1: Value of counter SAI in DCI format 3_0
	SAI
MSB, LSB
	  
	Number of PDCCH monitoring occasions in which DCI format 3_0 scheduling PSSCH transmissions with corresponding PSFCH reception occasions and providing PUCCH resource is present, denoted as  and 

	0,0
	1
	

	0,1
	2
	

	1,0
	3
	

	1,1
	4
	



[bookmark: _Toc45699251]16.5.2.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
< Unchanged parts are omitted >
Table 16.5.2.2-1: Value of SAI
	SAI
MSB, LSB
	 
	Number of PDCCH monitoring occasions in which DCI format 3_0 scheduling PSSCH transmissions with corresponding PSFCH reception occasions and providing PUCCH resource is present, denoted as  and 

	0,0
	1
	

	0,1
	2
	

	1,0
	3
	

	1,1
	4
	


< Unchanged parts are omitted >
-------------------------------------------- End of TP#7 --------------------------------------------
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