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Introduction
[bookmark: _Hlk79934029]The document is to collect companies’ views and provide a summary for the email discussion thread [106-e-NR-5G_V2X-04] Discussion on R1-2107977: Correction on HARQ reporting for multiple pools with PSFCH by August 20 – Siqi (vivo) based on the inputs from the preparation phase and [1][2].
[bookmark: _Hlk80017990]The 1st check point is planned as following, companies are highly appreciated to provide their inputs before this check point:
· 1st check point: August 17 (UTC 23:59 pm)
The 2nd check point: [TBD]
Discussions
1 
2 
1 
gNB can configure multiple resource pools containing PSFCH for some purposes. For example, resource pools with different PSFCH periodicities can be used to meet the needs of services with different PDB. According to the spec, there are two types of SL HARQ-ACK codebook:
· For type2 SL HARQ-ACK codebook, UE already supports type2 codebook for multiple pools since the pseudo-code for type2 codebook construction is dependent on SAI and is irrelevant to pool id.
· For type1 SL HARQ-ACK codebook, the current specification only specifies how the UE generates HARQ-ACK codebook for one pool, it is not clear how to report SL HARQ-ACK for multiple pools.
From the highlighted part in 38.213, it can be seen that the pseudo-code applies to a specific pool(i.e., ’the sidelink resource pool’), and the set of of  only includes the PSSCH occasion corresponding to a PSFCH occasion in the specific pool. 
==============================38.213==============================
Set  to the value of the period of PSFCH transmission occasion resources for the sidelink resource pool
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 sidelink resource pool bitmap and sl-PSFCH-Period, 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==============================
Therefore, if there are multiple pools with PSFCH, it is not clear which one is ‘the sidelink resource pool’ in pseudo-code. Even if each pool with PSFCH can be assumed as ‘the pool’, and the corresponding set of   and SL HARQ-ACK bits can be determined, it is not specified how to handle these multiple sets of  and SL HARQ-ACK bits. Even for the case where these pools with PSFCH are configured in a pure TDM manner, the type1 codebook with SL HARQ-ACK for more than one pool still does not work with current specification. As shown in the figure below, pool1 and pool2 are TDM and F denotes PSFCH occasions, K1={2,6}. If ‘the sidelink resource pool’ is pool1, with the pseudocode, only the PSSCH occasions associated with PSFCH in slot n+10 of pool1 will be included in the set of , and if ‘the sidelink resource pool’ is pool2, only the PSSCH occasions associated with PSFCH in slot n+6 of pool2 will be included in the set of . How to handle the two sets is not specified.


Figure 1.Example of TDMed pools with PSFCH
Based on the inputs in the preparation phase, there are two options to handle the type1 codebook if there are multiple pools with PSFCH:
1. Option1.support SL HARQ-ACKs reporting for multiple pool in a type1 codebook
If we go with this option, some spec changes are needed. [1] [2] provide some changes for reference in the appendix. 
2. Option2.not support SL HARQ-ACKs reporting for multiple pool in a type1 codebook
One way is that gNB always assigns different and non-overlapped PUCCH resources for different pools configured with PSFCH and ensure that SL HARQ-ACK for these pools will not be involved in a same codebook. Alternatively, the number of configured one pool with PSFCH should be no larger than one if type1 codebook is used.
Company views
Please kindly provide your views in the table below.
Question 1: whether Type1 SL HARQ-ACK codebook for multiple resource pools configured with PSFCH should be supported in R16?  
· Option1.Support, and spec changes are needed
· Option2.Not support 
· please provide the reasons and your suggestions, if any.
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Question 2: If option1 in Question1 is agreed, which option for spec changes do you prefer? Option1 in appendix1 or option2 in appendix2?
· please your suggestions (e.g., suggested CR), if any.
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Question 3: If option2 in Question1 is agreed, which option do you prefer?
· Option1.draw a RAN1 conclusion that type1 SL HARQ-ACK codebook for multiple pools configured with PSFCH is not supported in R16
· Option2.capture in RAN1 spec that UE is not expected to transmit a type1 SL HARQ-ACK codebook for multiple pools configured with PSFCH in R16
· Option3.capture in RAN2 RRC spec that type1 SL HARQ-ACK codebook for multiple pools configured with PSFCH is not supported in R16
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	option
	 Comment

	
	
	

	
	
	

	
	
	

	
	
	



Summary
[Based on the discussion, we conclude that ……TBD]
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[bookmark: _Toc74762986]Appendix1: Option1.proposed changes in [1]
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
====Omitted====
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 number of resource pools containing PSFCH in the set of resource pools provided by sl-TxPoolScheduling
Set – index of resource pool, in ascending order of the sidelink resource pool id provided by sl-ResourcePoolID of resource pool, in the set of resource pool containing PSFCH 
while   
Set  to the value of the period of PSFCH transmission occasion resources for the sidelink resource pool 
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 sidelink resource pool bitmap and sl-PSFCH-Period, 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
Appendix2: Option2.proposed changes in [2]
	16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
If a UE is provided a set of sidelink resource pool bitmaps, where sidelink resource pool bitmaps are placed in the set according to an ascending order of a sidelink resource pool index, the UE generates a Type-1 HARQ-ACK codebook for sidelink resource pool bitmap in the set of sidelink resource pool bitmaps separately in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for each sidelink resource pool bitmap in the set of sidelink resource pool bitmaps according to an ascending order of the sidelink resource pool index to obtain a total number of [image: ] HARQ-ACK information bits.
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
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
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 sidelink resource pool bitmap and sl-PSFCH-Period, 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
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