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Introduction
In this contribution, some remaining issues of mode 1 are discussed.
[bookmark: _Toc525][bookmark: _Toc29400][bookmark: _Toc82]Corrections for Type-1 codebook generation
In this section two points for corrections for type-1 codebook are given respectively, and lastly a final TP is provided.
· Issue 1: Actual PSSCH transmission occasions corresponding to a PSFCH slot
In sidelink physical procedure , it is a common understanding that the number of logical slots in a resource pool within 10240ms period may not be an integer multiple of the PSFCH resource period N, and for the slot location of PSFCH , it is the logical slot with the index #0, #N, #2N, …, within 10240 ms period [1]. When the number of logical slots in a resource pool within 10240ms is not an integer multiple of the PSFCH resource period N, the PSSCH transmission occasions corresponding to the first PSFCH slot within 10240ms is smaller than PSFCH resource period N. In this case to generate type-1 codebook, it should be generated according to the actual corresponding PSSCH transmission occasions with the PSFCH slot, rather than PSFCH resource period.
[bookmark: _Toc5936]For Type 1, the number of PSSCH slots associated with the same PSFCH slot could be smaller than the PSFCH resource period.
[bookmark: _Toc28866][bookmark: _Toc11356][bookmark: _Toc68687625][bookmark: _Toc28611]Type 1 codebook should be generated according to the actual PSSCH transmission occasions corresponding to the PSFCH slot, rather than PSFCH resource period. 
· Issue 2: Type-1 HARQ-ACK codebook generation for multiple resource pools
As we know a UE can be configured by higher layers with one or more sidelink resource pools. For each grant, by the indication of “resource pool index” field in DCI or CG, a UE knows which resource pool is used for PSCCH/PSSCH transmission and the corresponding PSFCH reception. 
For Type-1 HARQ-ACK codebook determination, some of the relevant descriptions in current TR38.213[2] are as follows:
	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-PSFCH-ToPUCCH for DCI format 3_0 or by sl-PSFCH-ToPUCCH-CG-Type1
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 sidelink resource pool provided by a respective sl-PSFCH-Period


According to the above description, we can see, in a PUCCH transmission in slot , the HARQ-ACK information of a set of  occasions for candidate PSSCH transmissions can be multiplexed in a Type-1 HARQ-ACK codebook. Those candidate PSSCH transmissions may be scheduled by more than one DCI format 3_0 or sl-PSFCH-ToPUCCH-CG-Type1, which would be associated to more than one resource pools. The intention of bullet c) in above description seems to reflect the bitmap configuration for multiple resource pools.
[bookmark: _Toc26853]For a Type-1 codebook in a PUCCH transmission in slot the candidate PSSCH transmissions corresponding to a set of  occasions would be associated to more than one resource pools. 
In current TR38.213[2], the pseudo-code for determining the set of  occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions reflects only one resource pool configured, and it is not clear that which resource pool is used during the procedure in current specification. 
[bookmark: _Toc68687628][bookmark: _Toc3077]When multiple resource pools are configured for a SL BWP on a serving cell , in current 38.213 specification, only one but unknown which one resource pool is used to generate the set in the pseudo-code and the HARQ-ACK information bits. 
[bookmark: _Toc6588][bookmark: _Toc68687626][bookmark: _Toc7331][bookmark: _Toc16257]All the configured resource pools should be taken into Type-1 codebook generation. 
· Proposed TP:
From all the analysis in this section above, a text proposal can be provided for type-1 codebook correction.
[bookmark: _Toc6327][bookmark: _Toc68687627][bookmark: _Toc3557][bookmark: _Toc7801]For corrections for Type-1 codebook, a corresponding 38.213 TP in section 16.5.1.1 is given below:
	[bookmark: _Toc45699247][bookmark: _Toc66974125]16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts omitted>
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 the period of PSFCH transmission occasion resources for a each sidelink resource pool provided by a respective periodPSFCHresource
For the set of slot timing values , the UE determines a set of  occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions according to the following pseudo-code. 
Set  - index of occasion for candidate PSSCH transmissions with corresponding PSFCH reception occasions
Set 
Set C to the cardinality of set 
Set  to the number of resource pool configured
Set  – index of slot timing values , in descending order of the slot timing values, in set  
Set   to the value of the period of PSFCH transmission occasion resources for the sidelink resource pool 
Set   to the actual corresponding PSSCH transmission occasions with the PSFCH slot for the sidelink resource pool , where  as specified in clause 16.3
Set -index of sidelink resource pool(s)
While 
Set  – index of slot timing values , in descending order of the slot timing values, in set  
while  C 
if  
Set  – index of a SL slot within an UL slot
while  
if slot  starts at a same time as or after a slot for an active UL BWP change on the PCell and slot  is before the slot for the active UL BWP change on the PCell 
; 
else 
if slot  belongs to the sidelink resource pool  and includes PSFCH resources as indicated by a the sidelink resource pool bitmap and periodPSFCHresource, where  is the k-th slot timing value in set 
Set  – index of a SL slot within an PSFCH period
while  
; 
;
;
end while
end if
;
end if
end while
end if
;
[bookmark: _Toc19184]end while
;
[bookmark: _Toc18000]end while
<Unchanged parts omitted>



TP for SL HARQ-ACK reporting to the gNB
In RAN1#104-e meeting, RAN1 sent a LS(R1-2102176) to ask RAN2 whether to introduce a solution that is compatible with the RAN1 agreements, if the parameter of sl-N1PUCCH-AN is not configurable for SL CG type 2. In this meeting, a reply LS (R1-2104160) from RAN2 is received, and a new parameter for sidelink configured grant type 2 is introduced[3]:
· On Issue 1: RAN2 defines a new parameter sl-N1PUCCH-AN-Type2-r16 to indicate the HARQ resource for PUCCH for PSCCH/PSSCH transmissions without a corresponding PDCCH on sidelink configured grant type 2. 
	SL-ConfiguredGrantConfig field descriptions

	sl-N1PUCCH-AN-Type2
This field indicates the HARQ resource for PUCCH for PSCCH/PSSCH transmissions without a corresponding PDCCH on sidelink configured grant type 2. The actual PUCCH-Resource is configured in sl-PUCCH-Config and referred to by its ID.


Based on RAN2’s reply LS, the corresponding modification of TS38.213 is proposed as below:
	[bookmark: _Toc29899186][bookmark: _Toc66974123][bookmark: _Toc29899604][bookmark: _Toc45699245][bookmark: _Toc29917340][bookmark: _Toc29894887][bookmark: _Toc36498215]16.5	UE procedure for reporting HARQ-ACK on uplink
<Unchanged parts 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 2 PSSCH transmission, a PUCCH resource can be provided by sl-N1PUCCH-AN-Type2 and sl-PSFCH-ToPUCCH-r16.For a SL configured grant Type 1 PSSCH transmission, a PUCCH resource can be provided by sl-N1PUCCH-AN and sl-PSFCH-ToPUCCH-CG-Type1. 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 omitted>


In TS38.213, capture the parameter sl-N1PUCCH-AN-Type2-r16 to indicate the HARQ resource for PUCCH for PSCCH/PSSCH transmissions without a corresponding PDCCH on sidelink configured grant type 2. 
Corrections of TS 38.214, section 8.1.2
In TS 38.212, for DCI format 3_0, the descriptions of DCI field “Configuration index” cannot be found in clause 8.1.2 of [6, TS 38.214]. 
	[bookmark: _Toc36046222][bookmark: _Toc66804507][bookmark: _Toc36045962][bookmark: _Toc29327772][bookmark: _Toc29326622][bookmark: _Toc36046368][bookmark: _Toc45209285][bookmark: _Toc51852459]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: 
...
-	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. 
...


To complete the field description of “Configuration index” in DCI format 3_0, the following TP of TS38.214 is proposed:
	<Unchanged parts omitted>
8.1.2.1	Resource allocation in time domain
...
In sidelink resource allocation mode 1:
-	For sidelink dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0. 
-	For sidelink configured grant type 2, the configured grant is activated by a DCI format 3_0. 
-	For sidelink dynamic grant and sidelink configured grant type 2:
-	The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter timeGapFirstSidelinkTransmission and the table value at index m + 1 will be referred to as slot offset .
-	The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than   where  is starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value and is the slot offset between the slot DCI and the first sidelink transmission scheduled by DCI,  is as defined in 38.211, and t is the SL slot duration.
-	The "Configuration index" field , if provided, in the DCI format 3_0 indicates an index of a configured SL grant provided by high layer.
-	For sidelink configured grant type 1:
-	The slot of the first sidelink transmissions follows the higher layer configuration according to [10, TS 38.321].
<Unchanged parts omitted>



Conclusion
This paper concludes with the following proposals and observations:
Observation 1: For Type 1, the number of PSSCH slots associated with the same PSFCH slot could be smaller than the PSFCH resource period.
Observation 2: For a Type-1 codebook in a PUCCH transmission in slot the candidate PSSCH transmissions corresponding to a set of  occasions would be associated to more than one resource pools.
Observation 3: When multiple resource pools are configured for a SL BWP on a serving cell , in current 38.213 specification, only one but unknown which one resource pool is used to generate the set in the pseudo-code and the HARQ-ACK information bits.

Proposal 1: Type 1 codebook should be generated according to the actual PSSCH transmission occasions corresponding to the PSFCH slot, rather than PSFCH resource period.
Proposal 2: All the configured resource pools should be taken into Type-1 codebook generation.
Proposal 3: For corrections for Type-1 codebook, a corresponding 38.213 TP in section 16.5.1.1 is given below:
	16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts omitted>
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 the period of PSFCH transmission occasion resources for a each sidelink resource pool provided by a respective periodPSFCHresource
For the set of slot timing values , the UE determines a set of  occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions according to the following pseudo-code. 
Set  - index of occasion for candidate PSSCH transmissions with corresponding PSFCH reception occasions
Set 
Set C to the cardinality of set 
Set  to the number of resource pool configured
Set  – index of slot timing values , in descending order of the slot timing values, in set  
Set   to the value of the period of PSFCH transmission occasion resources for the sidelink resource pool 
Set   to the actual corresponding PSSCH transmission occasions with the PSFCH slot for the sidelink resource pool , where  as specified in clause 16.3
Set -index of sidelink resource pool(s)
While 
Set  – index of slot timing values , in descending order of the slot timing values, in set  
while  C 
if  
Set  – index of a SL slot within an UL slot
while  
if slot  starts at a same time as or after a slot for an active UL BWP change on the PCell and slot  is before the slot for the active UL BWP change on the PCell 
; 
else 
if slot  belongs to the sidelink resource pool  and includes PSFCH resources as indicated by a the sidelink resource pool bitmap and periodPSFCHresource, where  is the k-th slot timing value in set 
Set  – index of a SL slot within an PSFCH period
while  
; 
;
;
end while
end if
;
end if
end while
end if
;
end while
;
end while
<Unchanged parts omitted>


Proposal 4: In TS38.213, capture the parameter sl-N1PUCCH-AN-Type2-r16 to indicate the HARQ resource for PUCCH for PSCCH/PSSCH transmissions without a corresponding PDCCH on sidelink configured grant type 2.
Proposal 5: To complete the field description of “Configuration index” in DCI format 3_0, the following TP of TS38.214 is proposed:
	<Unchanged parts omitted>
8.1.2.1	Resource allocation in time domain
...
In sidelink resource allocation mode 1:
-	For sidelink dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0. 
-	For sidelink configured grant type 2, the configured grant is activated by a DCI format 3_0. 
-	For sidelink dynamic grant and sidelink configured grant type 2:
-	The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter timeGapFirstSidelinkTransmission and the table value at index m + 1 will be referred to as slot offset .
-	The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than   where  is starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value and is the slot offset between the slot DCI and the first sidelink transmission scheduled by DCI,  is as defined in 38.211, and t is the SL slot duration.
-	The "Configuration index" field , if provided, in the DCI format 3_0 indicates an index of a configured SL grant provided by high layer.
-	For sidelink configured grant type 1:
-	The slot of the first sidelink transmissions follows the higher layer configuration according to [10, TS 38.321].
<Unchanged parts omitted>
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