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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
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 has been agreed that the number of logical slots in a resource pool within 10240ms period is not limited to be an integer multiple of the PSFCH resource period, and for the location of PSFCH slots where the PSFCH resource period is N, they are on the logical slots 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 with 10240ms is no longer N, actually is smaller than N. In this case if to generate type-1 codebook according to PSFCH resource period N, there will be some confusion because we cannot find N PSSCH transmission occasions corresponding to the first PSFCH slot with 10240ms. So it is proposed that type-1 codebook should be generated according to the actual corresponding PSSCH transmission occasions with the PSFCH slot, rather than PSFCH resource period.
[bookmark: _Toc11356][bookmark: _Toc28866][bookmark: _Toc28611][bookmark: _Toc68687625]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
In current TR38.213[2], multiple resource pools are allowed to be configured, but the set of  occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions only consider one resource pool but the procedure in the specification does not distinguish which resource pool is used.
	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 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  – 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
……
The cardinality of the set  defines a total number  of PSFCH reception occasions corresponding to the HARQ-ACK information bits.
……


From the yellow marked text above, it seems sub-bullet c) defines multiple resource pools with a set of sidelink resource pool bitmaps, but just only one but unknown which one resource pool is used to generate the set in the following pseudo-code and the HARQ-ACK information bits, this is not correct when multiple resource pools with different PSFCH period are configured.
[bookmark: _Toc68687628]In current 38.213 specification when multiple resource pools are configured, 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: _Toc7331][bookmark: _Toc6588][bookmark: _Toc16257][bookmark: _Toc68687626]All the configured resource pools should be considered for 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: _Toc7801][bookmark: _Toc3557][bookmark: _Toc68687627]For corrections for Type-1 codebook, a corresponding 38.213 TP in section 16.5.1.1 is given below:
	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



Conclusion
This paper concludes with the following proposals and observations:
Observation 1:	In current 38.213 specification when multiple resource pools are configured, 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 considered for 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:

	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
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