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Introduction
The physical channel design framework for sidelink on FR1 unlicensed spectrum has been extensively discussed in the past several RAN1 meetings.

In this contribution, we provide our views on the remaining issues of sidelink physical channel design framework on FR1 unlicensed spectrum.
Discussion
Resource pool
	RAN1 #109-e Agreement
SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline
· Only one SL BWP is (pre-)configured within a carrier
· The SL BWP is (pre-)configured to include one or multiple SL resource pools
· At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool can include sub-set of PRBs of one RB set
· FFS: the applicable resource pool
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool if sub-channel is supported
· PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool if the resource pool includes the two adjacent RB sets
· FFS details, e.g., how such PRBs are used, the applicable resource pool, etc.
· FFS: whether R16/R17 NR SL S-SSB slots and/or new S-SSB slots (if supported) are excluded from resource pool
· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.
· FFS: the impact of PSCCH/PSSCH mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, etc.



It was agreed to at least support one sidelink resource pool including integer number of RB sets. It is open whether to support one sidelink resource pool including subset of PRBs of one RB set. 

If a resource pool includes a subset of PRBs of one RB set, then the PSCCH/PSSCH transmission may be via part of the RB set, which may violate the OCB requirement where the transmission needs to occupy at least 80% of the LBT channel bandwidth. Hence, it is preferred not to support that one sidelink resource pool is (pre-)configured to include a subset of RB set.  

Proposal 1: Do not support that one sidelink resource pool is (pre-)configured to include a subset of RB set. 

PSCCH and PSSCH
	RAN1 #110b-e Agreement
Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· Such PRBs can be used for PSSCH transmission if and only if a UE can transmit on the respective LBT channels after performing channel access procedure in multi-channel case and the UE uses both of these two RB sets for PSSCH transmission
· FFS details, e.g., handling of potential unequal sub-channel size, for interlaced RB based transmission, whether the PRB(s) in the intra-cell guard band have the same interlace index(s) as the PRBs for PSSCH transmission in these two RB sets
· Such PRBs are not used for PSCCH transmission
· FFS: whether or not such PRBs are used for PSFCH/S-SSB transmission

RAN1 #112 Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· FFS: how to deal with the remaining PRBs, e.g. for meeting OCB requirements



It is open how to deal with the remaining PRBs, e.g., for meeting OCB requirements. In our view, the remaining RPBs should not be used so that all sub-channels will have the same size, which follows Rel-16 NR sidelink design. 

Proposal 2: For contiguous RB-based PSCCH/PSSCH transmission, the remaining PRBs of a resource pool are not used. 

PSFCH
Multiple candidate PSFCH occasions in Mode 1

	RAN1 #114bis Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· slot n is updated as the slot containing the last candidate PSFCH occasion
· FFS: whether the specifications are already aligned with this



It is agreed that in resource allocation Mode 1, the reference slot  for PUCCH transmission to report sidelink HARQ is the slot containing the last candidate PSFCH occasion. It is open whether the specifications are already aligned with this agreement. 

In Release 16 NR sidelink, a sidelink grant from gNB may include multiple PSCCH/PSSCH transmission occasions, with the corresponding multiple PSFCH reception occasions. The reference slot n for PUCCH transmission to report HARQ in mode 1 is the last PSFCH reception occasion among multiple PSFCH reception occasions. 

In SL-U with multiple candidate PSFCH occasions for each PSCCH/PSSCH transmission, the reference slot  is updated to the slot containing the last candidate PSFCH occasion. In our understanding, a candidate PSFCH occasion is not equivalent to a PSFCH occasion. Hence, we think the specifications need to be updated to capture the above RAN1 agreement. 

Proposal 3: RAN1 to capture the agreement on the reference slot n for PUCCH transmission to report HARQ in Mode 1.  

Following Proposal 3, the corresponding reference modification of the specification is as follows:

	TS 38.213 Section 16.5
…
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 or of a last candidate PSFCH reception occasion if any, from a number of PSFCH reception occasions or a number of candidate PSFCH reception occasions if any, that the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission, where
…
With reference to slots for PUCCH transmissions and for a number of  PSFCH reception occasions or candidate PSFCH reception occasions if any, 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  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 for a transmission scheduled by a DCI format or for a SL configured grant type 2, or by sl-PSFCH-ToPUCCH-CG-Type1 for a SL configured grant type 1.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion or the last candidate PSFCH reception occasion if any, assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].



PSFCH power control
	RAN1 #114bis Working assumption
· In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· Assume the UE transmits N PSFCH
· Denote the final Tx power on one common PRB is P_common
· Denote the final Tx power on one dedicated PRB is P_dedicated
· P_common <= P_dedicated
· (pre-)configure an offset between P_common and P_dedicated
· Send an LS to RAN4 asking whether there is any difficulty for supporting the following cases
· P_common < P_dedicated
· P_common = P_dedicated



In Rel-16 NR sidelink, each PSFCH transmission occupies 1 PRB. In SL-U, each PSFCH transmission occupies 1 common interlace and K3 dedicated PRBs, or each PSFCH transmission occupies 1 dedicated interlace. In other words, each PSFCH transmission occupies more than 1 PRB. Hence, the legacy power control formula for PSFCH needs to be modified to consider the number of PRBs of each PSFCH transmission. 

For the case where each PSFCH transmission occupies 1 dedicated interlace, the transmit power of each PSFCH is given by 
,
where  is a (pre-)configured reference number of PRBs of one interlace. This is because an interlace could be either 10 PRBs or 11 PRBs. Since an RRC parameter “numRefPRBOfInterlace”
to indicate the reference number of PRBs of one interlace within 1 RB set has already been introduced for the purpose of sidelink TBS, we propose to use the same parameter to determine the PSFCH transmission power here. 

Hence, we have the following proposal. 

Proposal 4: For a PSFCH occupying a dedicated interlace, the transmit power of each PSFCH is , where is given by the existing RRC parameter “numRefPRBOfInterlace” indicating the reference number of PRBs of one interlace within 1 RB set.  

For the case where each PSFCH transmission occupies 1 common interlace and K3 dedicated PRBs, the number of PRBs for common interlace and the number of dedicated PRBs are different. Furthermore, the transmit power on each common PRB is less than or equal to the transmit power on each dedicated PRB. Finally, if a UE transmit multiple PSFCHs simultaneously, it is straightforward not to increase the transmit power on common PRBs due to multiple PSFCHs. 

Hence, we should discuss the transmit power on dedicated PRBs and the transmit power on common PRBs, separately.

First of all, the transmit power of each PSFCH on K3 dedicated PRBs is given by 
,

where  is given by the existing RRC parameter “numRefPRBOfInterlace” indicating the number of dedicated PRBs for a PSFCH. 

Considering that the transmit power each common PRB is less than or equal to the transmit power on each dedicated PRB, we can calculate the maximum transmit power on common interlace over multiple RB sets as 
,

where  is the transmit power offset between common PRB and dedicated PRB,  is the number of PRBs of the common interlace, based on the (pre)configured interlace index of the common interlace, and  is the number of RB sets for common interlace transmissions. This maximum transmit power on common interlace over multiple RB sets will be reserved when determining the simultaneous PSFCH transmissions. 

The third step is to determine the number of simultaneous PSFCHs transmission. According to Rel-16 NR sidelink, the number of simultaneous PSFCHs transmission is determined by , the number of scheduled PSFCH transmissions , UE capability of maximum number of PSFCH transmissions  and each PSFCH transmission power . This procedure can be reused, with the modification of  replaced by , and  replaced by . 

Once the set of PSFCHs for simultaneous transmission is determined after the third step, the number of PRBs in common interlace for transmission can be finalized, considering that a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB subject to meeting OCB requirements. Hence, we could determine the transmit power on common interlace as
,
where  is the number of PRBs of common interlace to be transmitted (i.e., PRBs not within 1 MHz bandwidth of any dedicated PRBs).

Proposal 5: For a PSFCH occupying a common interlace and K3 dedicated PRBs, apply the following procedure to determine the transmit power of PSFCH on dedicated PRBs and the transmit power of PSFCH on common interlace:
· Step 1: The transmit power of each PSFCH is determined by , where
·  is given by the existing RRC parameter “numDedicatedPRBsForPSFCH” indicating the number of dedicated PRBs for a PSFCH
· Step 2: The temporal transmit power of common interlace is determined by , where
·  is the transmit power offset between common PRB and dedicated PRB
·  is the number of PRBs of the common interlace, based on the (pre)configured interlace index of the common interlace. 
·  is the number of RB sets for common interlace transmissions.
· Step 3: Follow the existing procedure to determine the PSFCHs to be transmitted, with the modification of replacing  by  and replacing  by .
· Step 4: The transmit power on common interlace is determined by , where 
·  is the number of PRBs of common interlace to be transmitted (i.e., PRBs not within 1 MHz bandwidth of any dedicated PRBs). 

Following Proposal 4 and Proposal 5, the corresponding reference modification of the specification is as follows:

	TS 38.213 Section 16.2.3
A UE with  scheduled PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , on all the resource pools in PSFCH transmission occasion  on active SL BWP  of carrier  as
-	if dl-P0-PSFCH is provided,
	 [dBm]
where
-	 is a value of dl-P0-PSFCH-r17, if using the parameter is supported by the UE and the parameter is provided;else dl-P0-PSFCH-r16 if provided 
-	 is a value of dl-Alpha-PSFCH, if provided; else,  
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is equal to 1, if sl-PSFCH-Type is not provided; or is equal to a value of numRefPRBOfInterlace, if sl-PSFCH-Type = ‘type1’; or is equal to a value of numDedicatedPRBsForPSFCH, if sl-PSFCH-Type = ‘type2’
If sl-PSFCH-Type = ‘type2’, 
[dBm]
where 
-	 is the number of PRBs of the interlace with index sl-PSFCH-Type2-CommonInterlace
-	 is provided by sl-PSFCH-Type2-PowerOffset
-	 is the number of RB sets for the transmissions on a first interlace
Otherwise, . 
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
[bookmark: _Hlk42444922]-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions
-	else
[bookmark: _Hlk39409839]-	the UE autonomously selects  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2
-	if , where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	the UE autonomously selects  PSFCH transmissions in ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and ,  is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
	and
	 [dBm]
	where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] 
-	else
	 [dBm]
	where the UE autonomously determines  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  and where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1].
  If sl-PSFCH-Type = ‘type2’, the power for a PSFCH transmission  on a second interlace is , and the power for a PSFCH transmission  on a first interlace is 
, 
where  is the number of PRBs of a first interlace to be transmitted. 
…



According to ETSI regulation, the maximum PSD is limited to 10 dBm/MHz and 17 dBm/MHz, in the 5150-5350 MHz band and 5470-5725 MHz band, respectively. If the transmit power of a PRB on a dedicated interlace is above this limit, then it is upper bounded by PSD limit. 

According to Rel-16 NR sidelink, the number of simultaneous PSFCHs transmission is determined by , the number of scheduled PSFCH transmissions , UE capability of maximum number of PSFCH transmissions  and each PSFCH transmission power . If the value of  is further upper bounded due to PSD limit, then the number of simultaneous PSFCHs transmission may be increased. 

Hence, we propose the transmit power on a PRB of dedicated interlace is upper bounded by PSD limit. Specifically,  is upper bounded by (PSD limit +). 

Proposal 6: The transmit power on a PRB is upper bounded by PSD limit, which indicates that 
· For PSFCH occupying a dedicated interlace,
·  is upper bounded by (PSD limit +).
· For PSFCH occupying a common interlace and K3 dedicated PRBs, 
·  is upper bounded by (PSD limit +).
·  is upper bounded by (PSD limit + .
·  is upper bounded by (PSD limit + ).

PSFCH with Inter-UE coordination
	RAN1 #114bis Agreement
Support:
· Alt A: R17 SL inter-UE coordination Scheme 2 (conflict indication) at least for sl-PSFCH-Occasion = '0' uses the same transmission scheme (Alt 1-1b and Alt 2-3a) as HARQ-ACK in R18 SL-U
· For Alt 1-1b, 
· Alt A2: Common interlace index for conflict indication and HARQ-ACK within the same RB set are the same
· Note: Alt 1-1b and Alt 2-3a in previous agreements are as below
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace



It is agreed that the Rel-17 sidelink inter-UE coordination (IUC) scheme 2 is used in SL-U at least for the case of sl-PSFCH-Occasion = 0, i.e., the PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted. In Rel-17 sidelink, the PSFCH with conflict information is transmitted in a first slot with PSFCH resources, which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission. Meanwhile, this slot for PSFCH with conflict information is at least  slots before the resource associated with the conflict information.

Multiple candidate PSFCH occasions are introduced in SL-U. These multiple candidate PSFCH occasions should also be used for PSFCH with conflict information transmissions. Each of these multiple candidate PSFCH occasions needs to follow the same time gap limitations, i.e., at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. If a candidate PSFCH occasion is beyond these time gap limitations, it will not be received. 

UE’s behavior on receiving PSFCH for conflict information is the same as receiving PSFCH for HARQ-ACK information in unicast case. Specifically, a receiver UE attempts to monitor all candidate PSFCH occasion(s) satisfying the time gap limitations. If one PSFCH is detected, receiver UE can omit monitoring following candidate PSFCH occasion(s), if any.

Proposal 7: In supporting Re1-17 sidelink inter-UE coordination scheme 2 for sl-PSFCH-Occasion= ‘0’ in SL-U, multiple candidate PSFCH occasions are supported if they are at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. 
· UE’s behavior on receiving PSFCH for conflict information is the same as receiving PSFCH for HARQ-ACK information in unicast case. 

Following Proposal 7, the corresponding reference modification of the specification is as follows:

	TS 38.213 Section 16.3.1
…
If a UE receives a PSFCH with conflict information corresponding to a reserved resource indicated in an SCI format 1-A, the UE receives the PSFCH in the resource pool in a slot determined based on sl-PSFCH-Occasion
-	if sl-PSFCH-Occasion = '0', the UE receives the PSFCH in a first slot that includes PSFCH resources or for operation with shared spectrum channel access, the UE attempts to receive PSFCH on  PSFCH occasion(s), as described in clause 16.3.0, until the UE detects one PSFCH, or the UE attempts to receive PSFCH on all the  PSFCH occasion(s). Each of the PSFCH occasion(s) and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a slot of a PSCCH transmission that provides the SCI format 1-A. Each of the PSFCH resource(s) is in a slot that is at least  slots [6, TS 38.214] before the resource associated with the conflict information; otherwise, the UE does not receive the PSFCH with conflict information 
-	if sl-PSFCH-Occasion = '1', the UE receives the PSFCH in a latest slot that includes PSFCH resources and is at least  slots of the resource pool before a slot of the resource associated with conflict information. The PSFCH resource is in a slot that is at least sl-MinTimeGapPSFCH slots after a slot of a PSCCH transmission that provides the SCI format 1-A; otherwise, the UE does not receive the PSFCH with conflict information



It is open whether Rel-17 sidelink IUC scheme 2 is used in SL-U for the case of sl-PSFCH-Occasion = 1, i.e., the PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI.

In Rel-17 sidelink, the PSFCH with conflict information is transmitted in a latest slot with PSFCH resources, which is at least at least  slots before the resource associated with the conflict information. Meanwhile, this slot for PSFCH with conflict information is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission. 

Multiple candidate PSFCH occasions are introduced in SL-U. These multiple candidate PSFCH occasions should also be used for PSFCH with conflict information transmissions. Each of these multiple candidate PSFCH occasions needs to follow the same time gap limitations, i.e., at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. If a candidate PSFCH occasion is beyond these time gap limitations, it will not be received. 

UE’s behavior on receiving PSFCH for conflict information is the same as receiving PSFCH for HARQ-ACK information in unicast case. Specifically, a receiver UE attempts to monitor all candidate PSFCH occasion(s) satisfying the time gap limitations. If one PSFCH is detected, receiver UE can omit monitoring following candidate PSFCH occasion(s), if any.

Proposal 8: Support Re1-17 sidelink inter-UE coordination scheme 2 for sl-PSFCH-Occasion= ‘1’ in Rel-18 SL-U, using the same transmission scheme as HARQ-ACK. 
· Multiple candidate PSFCH occasions are supported if they are at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. 
· UE’s behavior on receiving PSFCH for conflict information is the same as receiving PSFCH for HARQ-ACK information in unicast case. 

Following Proposal 8, the corresponding reference modification of the specification is as follows:

	TS 38.213 Section 16.3.1
…
If a UE receives a PSFCH with conflict information corresponding to a reserved resource indicated in an SCI format 1-A, the UE receives the PSFCH in the resource pool in a slot determined based on sl-PSFCH-Occasion
-	if sl-PSFCH-Occasion = '0', the UE receives the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a slot of a PSCCH transmission that provides the SCI format 1-A. The PSFCH resource is in a slot that is at least  slots [6, TS 38.214] before the resource associated with the conflict information; otherwise, the UE does not receive the PSFCH with conflict information
-	if sl-PSFCH-Occasion = '1', the UE receives the PSFCH in a latest slot that includes PSFCH resources or for operation with shared spectrum channel access, the UE attempts to receive PSFCH on  PSFCH occasion(s), as described in clause 16.3.0, until the UE detects one PSFCH, or the UE attempts to receive PSFCH on all the  PSFCH occasion(s). Each of the PSFCH occasion(s) and is at least  slots of the resource pool before a slot of the resource associated with conflict information. Each of the PSFCH resource(s) is in a slot that is at least sl-MinTimeGapPSFCH slots after a slot of a PSCCH transmission that provides the SCI format 1-A; otherwise, the UE does not receive the PSFCH with conflict information



In SL-U, each of the candidate PSFCH transmission occasions has its separate set of PRBs. It is necessary to specify the PSFCH transmitter UE’s behavior. Consider one PSCCH/PSSCH transmission is associated with N candidate PSFCH occasions.

In the case of sl-PSFCH-Occasion= ‘0’, it is natural that the first candidate PSFCH occasion is on the first slot which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, the second candidate PSFCH occasion is on the second slot which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, and so on. Each of the candidate PSFCH occasions has to be at least  slots before the resource associated with the conflict information; otherwise, the UE does not transmit the PSFCH with conflict information. 

In the case of sl-PSFCH-Occasion= ‘1’, we think that the N-th candidate PSFCH occasion is in a latest slot that includes PSFCH resources and at least  slots before a slot of the resource associated with conflict information, the (N-1)-th candidate PSFCH occasion is in a second latest slot that include includes PSFCH resources and at least  slots before a slot of the resource associated with conflict information, etc. 

Proposal 9: In supporting multiple candidate PSFCH occasions Re1-17 sidelink inter-UE coordination scheme 2 in Rel-18 SL-U, 
· UE’s behavior on transmitting PSFCH for conflict information is the same as transmitting PSFCH for HARQ-ACK information, where each PSFCH transmission is in a slot that is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. 
· For sl-PSFCH-Occasion= ‘0’, the first candidate PSFCH occasion is on the first slot which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, the second candidate PSFCH occasion is on the second slot which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, etc. 
· For sl-PSFCH-Occasion= ‘1’, the N-th candidate PSFCH occasion is in a latest slot that includes PSFCH resources and at least  slots before a slot of the resource associated with conflict information, the (N-1)-th candidate PSFCH occasion is in a second latest slot that include includes PSFCH resources and at least  slots before a slot of the resource associated with conflict information, etc. 
· N is the number of candidate PSFCH occasions for a PSCCH/PSSCH transmission.

Following Proposal 9, the corresponding reference modification of the specification is as follows:

	TS 38.213 Section 16.3.0
…
If a UE receives a PSSCH in a resource pool and the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A/2-B/2-C has value 1 [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. For operation without shared spectrum channel access, the UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, if UE transmits a PSFCH with HARQ feedback, the UE can attempt to transmit the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.

For operation with shared spectrum channel access, if UE transmits a PSFCH with conflict information and sl-PSFCH-Occasion = '0', the UE can attempt to transmit the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. Each of the PSFCH resource(s) is in a slot that is at least  slots [6, TS 38.214] before the resource associated with the conflict information; otherwise, the UE does not transmit the PSFCH with conflict information. The first candidate PSFCH occasion is the first slot that includes PSFCH resources and is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, the second candidate PSFCH occasion is on the second slot which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, etc.

For operation with shared spectrum channel access, if UE transmits a PSFCH with conflict information and sl-PSFCH-Occasion = '1', the UE can attempt to transmit the PSFCH over a number of last  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least  slots of the resource pool before a slot of the resource associated with conflict information. Each of the PSFCH resource(s) is in a slot that is at least sl-MinTimeGapPSFCH slots after a slot of a PSCCH transmission that provides the SCI format 1-A; otherwise, the UE does not transmit the PSFCH with conflict information. The  candidate PSFCH occasion is the last slot that includes PSFCH resources and is at least  slots of the resource pool before a slot of the resource associated with conflict information, the  candidate PSFCH occasion is the second last slot that includes PSFCH resources and is at least  slots of the resource pool before a slot of the resource associated with conflict information, etc. The UE attempts to transmit PSFCH in a slot only when the UE fails to transmit PSFCH associated with the PSSCH in all previous slots for PSFCH within the  slots.
…



DCI format 3_0
Interlace RB-based PSCCH/PSSCH 
In Rel-16 NR sidelink, DCI format 3_0 is designed to support mode 1 resource allocation. To support the sidelink operations in unlicensed spectrum, the DCI format 3_0 needs to be modified accordingly.

In DCI format 3_0, there is a field of “Lowest index of the sub-channel allocation to the initial transmission”. This field is of  bits according to the current specification [3], where  is the number of sub-channels in a resource pool provided by the higher layer parameter sl-NumSubchannel.

This field size applies if higher layer parameter transmissionStructureForPSCCHandPSSCH is not configured or configured to “contiguousRB”, where the sub-channel indexing is across a resource pool.  

If higher layer parameter transmissionStructureForPSCCHandPSSCH is configured to “interlaceRB”, then the sub-channel indexing is across each RB set. Since the total number of sub-channels per RB set is defined as . The field of “Lower index of the RB set allocation to the initial transmission” has the size of  bits, rather than  bits. Hence, we have the following proposal. 

Proposal 10: To support sidelink operations in unlicensed spectrum with interlace RB-based PSCCH/PSSCH transmission, the field of “Lowest index of the subchannel allocation to the initial transmission” in DCI format 3_0 is of
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is not configured or configured to ‘contiguousRB’.
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is configured to ‘interlaceRB’.

Following Proposal 10, the corresponding reference modification of the specifications is as follows:

	TS 38.212 Section 7.3.1.4.1
…
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: 
-	Resource pool index – bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured, and sl-DiscTxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission as defined in clause 8.1.2.2 of [6, TS 38.214]
  - bits if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to ‘contigousRB’ or 
  - bits if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’.
[bookmark: OLE_LINK25]-	Lowest index of the RB set allocation to the initial transmission -  bits as defined in Clause 8.1.2.2 of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	SCI format 1-A fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
…



MCSt 
	RAN1 #110 Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details



It was agreed that multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U. For Mode 2 resource allocation, PHY layer will be provided with a parameter on the number of consecutive slots for MCSt. However, such parameter does not exist in Mode 1. Hence, we propose to introduce a field of “number of HARQ processes” in DCI format 3_0 to indicate the number of consecutive slots of a sidelink grant. This field could have a size of  bits, where  is the maximum number of consecutive slots for MCSt. Subsequently, the “New data indicator” field in DCI format 3_0 is expanded from 1 bit to  bits.

Proposal 11: To support sidelink operations in unlicensed spectrum with MCSt in Mode 1,
· introduce a field of “number of HARQ processes” in DCI format 3_0, with field size of  bits,
· expand the size of field “New data indicator” in DCI format 3_0 to  bits,
·  is the maximum number of consecutive slots for MCSt. 

Following Proposal 11, the corresponding reference modification of the specifications is as follows:

	TS 38.212 Section 7.3.1.4.1
…
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: 
-	Resource pool index - bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured, and sl-DiscTxPoolScheduling, if configured.
-	Time gap - 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number - 4 bits.
-	New data indicator -  bits, where  is the maximum number of consecutive slots for MCSt, if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured; 1 bit otherwise.
-	Lowest index of the subchannel allocation to the initial transmission - bits as defined in Clause 8.1.2.2 of [6, TS 38.214].
-	Lowest index of the RB set allocation to the initial transmission -  bits as defined in Clause 8.1.2.2 of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	Number of HARQ processes for multi-consecutive slots transmission –  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured; 0 bit otherwise. 
…



SCI format 2-C
	RAN1 #114bis Agreement
In SCI format 1-A, if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured:

Table X: 2nd-stage SCI formats for SL operation in shared spectrum
	Value of 2nd-stage SCI format field
	1 reserved bit (1st stage SCI)
	2nd-stage SCI format

	00
	0
	SCI format 2-A (existing)

	
	1
	SCI format 2-A (COT-SI fields are provided)

	01 (Reserved)
	0
	Reserved

	
	1
	Reserved

	10
	0
	SCI format 2-C (existing)

	
	1
	Reserved

	11 (Reserved)
	0
	Reserved

	
	1
	Reserved


Note: it is up to the TS 38.212 spec editor on how to capture the above intention.




It is implied by the above agreement that inter-UE coordination (IUC) scheme 1 is supported in SL-U. In SL-U, PSCCH/PSSCH transmissions may be in interlace format, and the (frequency) resource indication includes both sub-channel indexes in an RB set and the RB set indexes. However, the contents of SCI format 2-C in [3] does not support such resource indication. Hence, the contents of SCI format 2-C need to be modified. 

Proposal 12: To support interlace RB-based PSCCH/PSSCH in inter-UE coordination scheme 1,
· the field of “Resource combinations” in SCI format 2_C is of
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is not configured or configured to ‘contiguousRB’.
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is configured to ‘interlaceRB’.
· the field of “Lowest subChannel indices” in SCI format 2_C is of
·  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or is configured to 'contiguousRB'
·  bits, if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
· Introduce a new field of “Lowest RB set indices”
· 2  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB',
· 0 bits, otherwise.
· the field of “Number of subchannels” in SCI format 2_C is of
·  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or is configured to 'contiguousRB'
·  bits, if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
· Introduce a new field of “Number of RB sets”
·  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
· 0 bit, otherwise.

Following Proposal 12, the corresponding reference modification of the specifications is as follows:

	TS 38.212 Section 8.4.1.3
SCI format 2-C is used for the decoding of PSSCH, and providing inter-UE coordination information or requesting inter-UE coordination information. SCI format 2-C can be used only for unicast.
The following information is transmitted by means of the SCI format 2-C:
-	HARQ process number - 4 bits
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
-	Source ID - 8 bits as defined in clause 8.1 of [6, TS 38.214]
-	Destination ID - 16 bits as defined in clause 8.1 of [6, TS 38.214]
-	HARQ feedback enabled/disabled indicator - 1 bit as defined in clause 16.3 of [5, TS 38.213]
-	CSI request - 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214]
-	Providing/Requesting indicator - 1 bit, where value 0 indicates SCI format 2-C is used for providing inter-UE coordination information and value 1 indicates SCI format 2-C is used for requesting inter-UE coordination information
If the 'Providing/Requesting indicator' field is set to 0, all the remaining fields are set as follows:
-	Resource combinations - bits as defined in Clause 8.1.5A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or is configured to 'contiguousRB', or  if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB', where
-	 and  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; otherwise
-	 is the number of subchannels in a resource pool provided by the higher layer parameter sl-NumSubchannel
-	 is the number of sub-channels for each RB set
-	  is the number of RB sets in a resource pool
-	First resource location - 8 bits as defined in Clause 8.1.5A of [6, TS 38.214]. 
-	Reference slot location - ( bits as defined in Clause 8.1.5A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type - 1 bit, where value 0 indicates preferred resource set and value 1 indicates non-preferred resource set.
-	Lowest subChannel indices -  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or is configured to 'contiguousRB', or  bits, if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB', as defined in Clause 8.1.5A of [6, TS 38.214].
-	Lowest RB set indices – 2  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB', or 0 bit otherwise, as defined in Clause 8.1.5A of [6, TS 38.214]. 
If the 'Providing/Requesting indicator' field is set to 1, all the remaining fields are set as follows:
-	Priority - 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Number of subchannels - bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or is configured to 'contiguousRB', or  bits, if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB', as defined in Clause 8.1.4A of [6, TS 38.214].
-	Number of RB sets -  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB', or 0 bit otherwise, as defined in Clause 8.1.4A of [6, TS 38.214]. 
-	Resource reservation period - bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
-	Resource selection window location -  bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type - 1 bit, where value 0 indicates a request for inter-UE coordination information providing preferred resource set and value 1 indicates a request for inter-UE coordination information providing non-preferred resource set, if higher layer parameter sl-DetermineResourceType is configured to 'ueb'; otherwise, 0 bit.
-	Padding bits.
For operation in a same resource pool, zeros shall be appended to SCI format 2-C of which 'Providing/Requesting indicator' field is set to 1 until the payload size equals that of SCI format 2-C of which 'Providing/Requesting indicator' field is set to 0.



Other specification modifications

	TS 38.214 Section 8.1.4
…
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot , when the set of  slots that are consecutive in physical slots. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z, when the set of  slots that are consecutive in physical slots. A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or the UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets in  consecutive slots included in the corresponding resource pool within the time interval  correspond to one candidate multi-slot resource for UE performing full sensing. The UE shall assume that any set of  contiguous sub-channels included in the correponding resource pool in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource  or one candidate multi-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
…



At the beginning of the paragraph, it is mentioned that higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’. In both of these two cases, the parameter  is not provided. However, in the middle of the same paragraph, the parameter of  is mentioned. 

It is generally understood that the contents of this paragraph (except the first sentence) is for all the cases (i.e., transmissionStructureForPSCCHandPSSCH is not provided, transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’). Hence, we propose to start with a new paragraph from the second sentence of the existing paragraph. Hence, we have the following proposal. 

Proposal 13: RAN1 to adopt the following text proposal:

	TS 38.214 Section 8.1.4
…
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot , when the set of  slots that are consecutive in physical slots. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z, when the set of  slots that are consecutive in physical slots. A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . 
“Start with a new paragraph”
The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or the UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets in  consecutive slots included in the corresponding resource pool within the time interval  correspond to one candidate multi-slot resource for UE performing full sensing. The UE shall assume that any set of  contiguous sub-channels included in the correponding resource pool in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource  or one candidate multi-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
…



According to the latest TS 38.212 [3], the lowest index of the RB set allocation is defined in Clause 8.1.2.2 of TS 38.214 [4]. However, such definition does not exist in TS 38.214.

	TS 38.212 Section 7.3.1.4.1
…
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: 
-	Resource pool index - bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured, and sl-DiscTxPoolScheduling, if configured.
-	Time gap - 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number - 4 bits.
-	New data indicator - 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission - bits as defined in Clause 8.1.2.2 of [6, TS 38.214].
-	Lowest index of the RB set allocation to the initial transmission -  bits as defined in Clause 8.1.2.2 of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
…



Hence, we have the following proposal to define the lowest index of the RB set in Section 8.1.2.2 of TS 38.214.  

Proposal 14: RAN1 to adopt the following text proposal:

	TS 38.214 Section 8.1.2.2
…
The resource allocation unit in the frequency domain is the sub-channel.
The sub-channel assignment for sidelink transmission is determined using the "Frequency resource assignment" field in the associated SCI.
The lowest sub-channel, in the lowest RB set if any, for sidelink transmission is the sub-channel on which the lowest PRB of the associated PSCCH is transmitted.
If a PSSCH scheduled by a PSCCH would overlap with resources containing the PSCCH, the resources corresponding to a union of the PSCCH that scheduled the PSSCH and associated PSCCH DM-RS are not available for the PSSCH.
…



RRC parameters
The RRC parameters for sidelink physical channel design framework for unlicensed spectrum have been discussed [5]. We propose the following list of RRC parameters, with the red font to indicate the difference from [5].

Note that a sidelink resource pool is only (pre-)configured to include an integer number of RB sets and each RB set is of 20 MHz. The minimum number of PRBs per RB set, in case of 30 kHz SCS, is 50. Additionally, it was agreed that PRBs within intra-cell guardband is not used for PSFCH transmission. Hence, the bitmap for the parameter “sl-PSFCH-RB-SetList” has the minimum length of 50. 

It is a working assumption that for a PSFCH occupying a common interlace and K3 dedicated PRBs, the transmit power on a common PRB is a (pre-)configured offset from the transmit power on a dedicated PRB. Hence, we propose to introduce a new RRC parameter (i.e., “PSFCHPowerOffset”) to indicate this power offset. 

Proposal 15: RAN1 to support the following list of RRC parameters.

	Name
	Descriptions
	Value range
	Default value
	Per 

	numRefSymbolLength
	Indicates a reference number of symbols for TBS determination.
	ENUMERATED {sym7, sym8, sym9, sym10, sym11, sym12, sym13, sym14}
	N/A
	Per resource pool

	GapRepeatedSSB
	Indicates the gap between two S-SSB repetitions in one RB set.
	ENUMERATED {[0],1, …,84}
	N/A
	Per RB set

	NumAdditionalOccasionPerSSB
	Indicates the number of additional candidate S-SSB occasion(s) for each R16/R17 NR SL S-SSB slot.
	ENUMERATED {0,1,2,3,4}
	0
	Per BWP

	SSSBPowerOffsetOfAnchorRBSet
	Indicate the power offset for one S-SSB transmission on anchor RB set.
anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets within the SL-BWP
	EMUNERATED{{10lg(N), [10lg(N)+2, 10lg(N)+4, …,]10lg(W)}}
	N/A
	Per SL BWP

	sl-PSFCH-RB-SetList
	The n-th value in the list indicates the set of PRBs that are actually used for PSFCH transmission and reception of n-th PSFCH occasion of a PSCCH/PSSCH transmission.
It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
	FFS BIT STRING (SIZE (50..275))
	N/A
	Per resource pool

	sl-StartRBsetCG-Type1
	Indicates starting RB set index of the initial PSSCH transmission of the sidelink configured grant Type 1 for interlace RB-based PSSCH transmission
Note: M is the number of RB sets within this [SL resource pool].
	INTEGER (0,1,2,...,M-1)
	N/A
	[Per Configured Grant]

	PSFCHPowerOffset 
	Indicates the power offset between the transmit power on common PRB for PSFCH and the transmit power on dedicated PRB for PSFCH, when PSFCH occupies a common interlace and K3 dedicated PRBs 
	INTEGER (0,…,63)
	N/A
	Per resource pool



Conclusion
In this contribution, we provided our views on physical channel design framework for sidelink on FR1 unlicensed spectrum. Our proposals are as follows:

Proposal 1: Do not support that one sidelink resource pool is (pre-)configured to include a subset of RB set. 

Proposal 2: For contiguous RB-based PSCCH/PSSCH transmission, the remaining PRBs of a resource pool are not used. 

Proposal 3: RAN1 to capture the agreement on the reference slot n for PUCCH transmission to report HARQ in Mode 1.  

Proposal 4: For a PSFCH occupying a dedicated interlace, the transmit power of each PSFCH is , where is given by the existing RRC parameter “numRefPRBOfInterlace” indicating the reference number of PRBs of one interlace within 1 RB set.  

Proposal 5: For a PSFCH occupying a common interlace and K3 dedicated PRBs, apply the following procedure to determine the transmit power of PSFCH on dedicated PRBs and the transmit power of PSFCH on common interlace:
· Step 1: The transmit power of each PSFCH is determined by , where
·  is given by the existing RRC parameter “numDedicatedPRBsForPSFCH” indicating the number of dedicated PRBs for a PSFCH
· Step 2: The temporal transmit power of common interlace is determined by , where
·  is the transmit power offset between common PRB and dedicated PRB
·  is the number of PRBs of the common interlace, based on the (pre)configured interlace index of the common interlace. 
·  is the number of RB sets for common interlace transmissions.
· Step 3: Follow the existing procedure to determine the PSFCHs to be transmitted, with the modification of replacing  by  and replacing  by .
· Step 4: The transmit power on common interlace is determined by , where 
·  is the number of PRBs of common interlace to be transmitted (i.e., PRBs not within 1 MHz bandwidth of any dedicated PRBs). 

Proposal 6: The transmit power on a PRB is upper bounded by PSD limit, which indicates that 
· For PSFCH occupying a dedicated interlace,
·  is upper bounded by (PSD limit +).
· For PSFCH occupying a common interlace and K3 dedicated PRBs, 
·  is upper bounded by (PSD limit +).
·  is upper bounded by (PSD limit + .
·  is upper bounded by (PSD limit + ).

Proposal 7: In supporting Re1-17 sidelink inter-UE coordination scheme 2 for sl-PSFCH-Occasion= ‘0’ in SL-U, multiple candidate PSFCH occasions are supported if they are at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. 
· UE’s behavior on receiving PSFCH for conflict information is the same as receiving PSFCH for HARQ-ACK information in unicast case. 

Proposal 8: Support Re1-17 sidelink inter-UE coordination scheme 2 for sl-PSFCH-Occasion= ‘1’ in Rel-18 SL-U, using the same transmission scheme as HARQ-ACK. 
· Multiple candidate PSFCH occasions are supported if they are at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. 
· UE’s behavior on receiving PSFCH for conflict information is the same as receiving PSFCH for HARQ-ACK information in unicast case. 

Proposal 9: In supporting multiple candidate PSFCH occasions Re1-17 sidelink inter-UE coordination scheme 2 in Rel-18 SL-U, 
· UE’s behavior on transmitting PSFCH for conflict information is the same as transmitting PSFCH for HARQ-ACK information, where each PSFCH transmission is in a slot that is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission and at least  slots before the resource associated with the conflict information. 
· For sl-PSFCH-Occasion= ‘0’, the first candidate PSFCH occasion is on the first slot which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, the second candidate PSFCH occasion is on the second slot which is at least sl-MinTimeGapPSFCH slots after UE-B’s SCI transmission, etc. 
· For sl-PSFCH-Occasion= ‘1’, the N-th candidate PSFCH occasion is in a latest slot that includes PSFCH resources and at least  slots before a slot of the resource associated with conflict information, the (N-1)-th candidate PSFCH occasion is in a second latest slot that include includes PSFCH resources and at least  slots before a slot of the resource associated with conflict information, etc. 
· N is the number of candidate PSFCH occasions for a PSCCH/PSSCH transmission.

Proposal 10: To support sidelink operations in unlicensed spectrum with interlace RB-based PSCCH/PSSCH transmission, the field of “Lowest index of the subchannel allocation to the initial transmission” in DCI format 3_0 is of
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is not configured or configured to ‘contiguousRB’.
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is configured to ‘interlaceRB’.

Proposal 11: To support sidelink operations in unlicensed spectrum with MCSt in Mode 1,
· introduce a field of “number of HARQ processes” in DCI format 3_0, with field size of  bits,
· expand the size of field “New data indicator” in DCI format 3_0 to  bits,
·  is the maximum number of consecutive slots for MCSt. 

Proposal 12: To support interlace RB-based PSCCH/PSSCH in inter-UE coordination scheme 1,
· the field of “Resource combinations” in SCI format 2_C is of
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is not configured or configured to ‘contiguousRB’.
·  bits if higher layer parameter “transmissionStructureForPSCCHandPSSCH” in SL-BWP-Config is configured to ‘interlaceRB’.
· the field of “Lowest subChannel indices” in SCI format 2_C is of
·  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or is configured to 'contiguousRB'
·  bits, if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
· Introduce a new field of “Lowest RB set indices”
· 2  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB',
· 0 bits, otherwise.
· the field of “Number of subchannels” in SCI format 2_C is of
·  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or is configured to 'contiguousRB'
·  bits, if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
· Introduce a new field of “Number of RB sets”
·  bits if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
· 0 bit, otherwise.

Proposal 13: RAN1 to adopt the following text proposal:

	TS 38.214 Section 8.1.4
…
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot , when the set of  slots that are consecutive in physical slots. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z, when the set of  slots that are consecutive in physical slots. A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . 
“Start with a new paragraph”
The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or the UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets in  consecutive slots included in the corresponding resource pool within the time interval  correspond to one candidate multi-slot resource for UE performing full sensing. The UE shall assume that any set of  contiguous sub-channels included in the correponding resource pool in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource  or one candidate multi-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
…



Proposal 14: RAN1 to adopt the following text proposal:

	TS 38.214 Section 8.1.2.2
…
The resource allocation unit in the frequency domain is the sub-channel.
The sub-channel assignment for sidelink transmission is determined using the "Frequency resource assignment" field in the associated SCI.
The lowest sub-channel, in the lowest RB set if any, for sidelink transmission is the sub-channel on which the lowest PRB of the associated PSCCH is transmitted.
If a PSSCH scheduled by a PSCCH would overlap with resources containing the PSCCH, the resources corresponding to a union of the PSCCH that scheduled the PSSCH and associated PSCCH DM-RS are not available for the PSSCH.
…



Proposal 15: RAN1 to support the following list of RRC parameters.

	Name
	Descriptions
	Value range
	Default value
	Per 

	numRefSymbolLength
	Indicates a reference number of symbols for TBS determination.
	ENUMERATED {sym7, sym8, sym9, sym10, sym11, sym12, sym13, sym14}
	N/A
	Per resource pool

	GapRepeatedSSB
	Indicates the gap between two S-SSB repetitions in one RB set.
	ENUMERATED {[0],1, …,84}
	N/A
	Per RB set

	NumAdditionalOccasionPerSSB
	Indicates the number of additional candidate S-SSB occasion(s) for each R16/R17 NR SL S-SSB slot.
	ENUMERATED {0,1,2,3,4}
	0
	Per BWP

	SSSBPowerOffsetOfAnchorRBSet
	Indicate the power offset for one S-SSB transmission on anchor RB set.
anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets within the SL-BWP
	EMUNERATED{{10lg(N), [10lg(N)+2, 10lg(N)+4, …,]10lg(W)}}
	N/A
	Per SL BWP

	sl-PSFCH-RB-SetList
	The n-th value in the list indicates the set of PRBs that are actually used for PSFCH transmission and reception of n-th PSFCH occasion of a PSCCH/PSSCH transmission.
It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
	FFS BIT STRING (SIZE (50..275))
	N/A
	Per resource pool

	sl-StartRBsetCG-Type1
	Indicates starting RB set index of the initial PSSCH transmission of the sidelink configured grant Type 1 for interlace RB-based PSSCH transmission
Note: M is the number of RB sets within this [SL resource pool].
	INTEGER (0,1,2,...,M-1)
	N/A
	[Per Configured Grant]

	PSFCHPowerOffset 
	Indicates the power offset between the transmit power on common PRB for PSFCH and the transmit power on dedicated PRB for PSFCH, when PSFCH occupies a common interlace and K3 dedicated PRBs 
	INTEGER (0,…,63)
	N/A
	Per resource pool
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