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Introduction
In this paper, further analysis about slot structure, resource pool configuration, PSFCH and S-SSB related issues are provided based on the conclusions and agreements made in previous meetings [1]. 
Discussions 
Slot structure 
In this section, the slot structure of PSCCH/PSSCH and SSB are discussed respectively.
Slot structure for PSCCH/PSSCH
[bookmark: _Hlk142679119]For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, if legacy NR SL structure are reused, then PSCCH is located in the first symbol of PSSCH region. If the channel is monitored to be cleared at 1st starting symbol, then UE will transmit PSCCH/PSSCH from 1st starting symbol to the last SL symbol before the gap symbol in the slot. And if the channel is monitored to be cleared at the 2nd starting symbol, then UE will transmit PSCCH/PSSCH from 2nd starting symbol to the last SL symbol before the gap symbol in the slot, as shown in Figure 1.


        
(a) Transmission from 1st starting symbol            (b) Transmission from 2nd starting symbol
Figure 1 Legacy NR SL structure reused for slots with 2 candidate starting symbols
In our opinion, legacy NR SL structure is in-appreciative to be reused for slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission. 
For one thing, the number of PSCCH that supports for reception in a slot is at most 2*floor (NRB /10 RBs) or floor (NRB /10 RBs) based on the value of ‘pscch-RxSidelink’ [4], if two potential PSCCH occasions are defined in a slot, then the PSCCH blind decoding number in a slot will be beyond UE’s capacity in some cases. For another, UE usually need time of  to prepare a new TB, even if we assume that data preparation is done by MAC in advance and physical layer process, e.g. channel coding, rate matching, DMRS symbol generation, RE mapping etc., is done by physical layer procedure according to the 1st starting symbol, but if UE fails to access the channel at the 1st starting symbol, there is not likely to be enough time to perform physical layer process in another round according to the 2nd starting symbol in the same slot. In addition, once an MCS is selected by MAC layer, whether it is feasible for both 1st and 2nd starting symbol would be quite questionable due to different available symbols. The UE implementation complexity is equivalent for preparing two TBs, which was ruled out in previous meeting.
[bookmark: _Toc142674382][bookmark: _Toc131794546][bookmark: _Toc131794216][bookmark: _Toc142683002][bookmark: _Toc131768838][bookmark: _Toc131794456][bookmark: _Toc131788898][bookmark: _Toc142690947]If legacy NR SL structure were reused for slots with 2 candidate starting symbols, three problems would need to be handled:
[bookmark: _Toc142683003][bookmark: _Toc142674383][bookmark: _Toc131788899][bookmark: _Toc131794217][bookmark: _Toc131794547][bookmark: _Toc131768839][bookmark: _Toc131794457][bookmark: _Toc142690948]At Rx UE side, the PSCCH blind decoding number in a slot will be beyond UE’s capacity 
[bookmark: _Toc142674384][bookmark: _Toc142683004][bookmark: _Toc131794218][bookmark: _Toc131794548][bookmark: _Toc131768840][bookmark: _Toc131788900][bookmark: _Toc131794458][bookmark: _Toc142690949]At Tx UE side, physical layer rate matching, DMRS symbol generation and RE mapping adjustment according to 2nd starting symbol when LBT fails at 1st starting symbol will be beyond UE’s capacity 
[bookmark: _Toc142683005][bookmark: _Toc142690950]The selected MCS by MAC layer cannot feasible for both 1st and 2nd starting symbol due to different available symbols.
To overcome the problem described above, the PSCCH can be placed on a common position for two starting symbols(as shown in Figure 2), and at least two advantages can be exploited:
· Advantage1: same PSCCH/PSSCH mapping for PSCCH/PSSCH transmission from 1st or 2nd starting symbol can be achieved
· Advantage2: no matter which starting symbol is finally used at the Tx UE side, only one PSCCH blind decoding occasion per slot as legacy NR SL is needed


Figure 2 Common PSCCH resource for 2 candidate starting symbols slot structure
The common symbol position of PSCCH can be (pre)defined, for example, the start symbol of common PSCCH can be defined next to the (pre-)configured 2nd PSCCH/PSSCH transmission starting symbol. When Tx UE performed RE mapping based on 1st or 2nd starting symbol, but finally obtains the channel at 2nd starting symbol, then a punctured PSSCH transmission can be performed. And Rx UE only needs to detect once PSCCH at the known occasion.
[bookmark: _Toc142674385][bookmark: _Toc131768841][bookmark: _Toc127276045][bookmark: _Toc131794219][bookmark: _Toc131794459][bookmark: _Toc142683006][bookmark: _Toc131788901][bookmark: _Toc131794549][bookmark: _Toc142690951]Common PSCCH time domain position for both 1st and 2nd starting symbol within slot is beneficial due to:
[bookmark: _Toc142674386][bookmark: _Toc131794460][bookmark: _Toc127276046][bookmark: _Toc131768842][bookmark: _Toc131794381][bookmark: _Toc142683007][bookmark: _Toc131788902][bookmark: _Toc131794550][bookmark: _Toc142690952]Same PSCCH mapping based on 2nd starting symbol for both 1st and 2nd starting symbol from Tx UE respective
[bookmark: _Toc131788903][bookmark: _Toc131794551][bookmark: _Toc142683008][bookmark: _Toc127276047][bookmark: _Toc131768843][bookmark: _Toc131794461][bookmark: _Toc142674387][bookmark: _Toc131794382][bookmark: _Toc142690953]Not increasing the PSCCH blind decoding complexity from RX UE respective
[bookmark: _Toc142683009][bookmark: _Toc142690954]A MCS can be used for both 1st and 2nd starting symbol.
[bookmark: _Toc131768856][bookmark: _Toc127276067][bookmark: _Toc131788915][bookmark: _Toc142683015][bookmark: _Toc135063143][bookmark: _Toc131794473][bookmark: _Toc131794383][bookmark: _Toc142674393][bookmark: _Toc131794563][bookmark: _Toc142690960]To address not increasing UE implementation complexity, for a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, support that:
[bookmark: _Toc142674394][bookmark: _Toc142683016][bookmark: _Toc131768857][bookmark: _Toc127276050][bookmark: _Toc131794474][bookmark: _Toc131794384][bookmark: _Toc131794564][bookmark: _Toc135063144][bookmark: _Toc131788916][bookmark: _Toc142690961]Common PSCCH time domain position which is next to 2nd PSCCH/PSSCH transmission starting symbol 
[bookmark: _Toc142683017][bookmark: _Toc142674395][bookmark: _Toc131768858][bookmark: _Toc131794385][bookmark: _Toc131794475][bookmark: _Toc131788917][bookmark: _Toc135063145][bookmark: _Toc131794565][bookmark: _Toc142690962]Only once PSCCH/PSSCH mapping based on 1st or 2nd starting symbol for both 1st and 2nd starting symbol transmission
Slot structure for S-SSB
If S-SSB occupies all the symbols within a slot as legacy NR SL, then the S-SSB cannot be sent in current slot if UE fails to access the channel at the first symbol of the slot. In order to alleviate the impact to S-SSB transmission due to LBT failure, fewer symbols than legacy 11PRB S-SSB structure can also be considered to carry the same S-SSB contents. The reserved S-SSB symbols in the slot can be used as the 2nd or other starting symbols similar as PSCCH/PSSCH to access the channel, as shown in Figure 3:


                 
(a): S-SSB occupies all the symbols within a slot            (b): S-SSB occupies part of symbols within a slot   
Figure 3 S-SSB slot structure comparison
Whenever the channel is sensed to be idle in part1 (at any symbol within the reserved symbols) where multiple symbols used as starting position are included, UE should transmit the remaining symbols in part 1 and the S-SSB content part (part2) in the S-SSB slot. In this way, Tx UE can have more chance to transmit the S-SSB in current slot. And the signal transmitted in part 1 can be the repetition of some symbols of S-SSB part (part2).
[bookmark: _Toc118727127][bookmark: _Toc118730494][bookmark: _Toc118738974][bookmark: _Toc127276085][bookmark: _Toc142683018][bookmark: _Toc131794599][bookmark: _Toc131788951][bookmark: _Toc142674396][bookmark: _Toc131794509][bookmark: _Toc131794419][bookmark: _Toc131768890][bookmark: _Toc135063146][bookmark: _Toc142690963]Support two or more candidate starting symbols for S-SSB transmission.
AGC issue for PSCCH/PSSCH transmission
The AGC issue was not discussed due to the limit time budget in last meeting, the agreement in RAN1#111 is as below:
	Agreement (RAN1#111)
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, down-select one of the followings
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· If PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· FFS details
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot


To not impact the UE capability, it is assumed that only once PSCCH/PSSCH TB preparing and mapping from the first symbol to the last symbol of PSSCH region is applied in one slot with two start point, so only one AGC symbol as legacy NR SL is enough from our view. Besides, if the 2nd starting symbol is used for AGC symbol, it will lead to more overhead and specification impact from Tx UE respective, so option 2 is preferred that the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose at 1st symbol. 
However, from Rx UE respective, it is left to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot.
[bookmark: _Toc131794566][bookmark: _Toc131794386][bookmark: _Toc142674397][bookmark: _Toc131794476][bookmark: _Toc127276068][bookmark: _Toc142683019][bookmark: _Toc131768859][bookmark: _Toc131788918][bookmark: _Toc135063147][bookmark: _Toc142690964]For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, if PSCCH/PSSCH transmission starts from 1st starting symbol, support Option 2 + Option D:
[bookmark: _Toc131794477][bookmark: _Toc131768860][bookmark: _Toc142674398][bookmark: _Toc131794387][bookmark: _Toc135063148][bookmark: _Toc142683020][bookmark: _Toc131788919][bookmark: _Toc127276051][bookmark: _Toc131794567][bookmark: _Toc142690965]Regarding Tx UE behaviour, PSCCH/PSSCH transmission has only 1 AGC symbol as Rel-16 NR SL UE at 1st starting symbol
[bookmark: _Toc135063149][bookmark: _Toc127276052][bookmark: _Toc142674399][bookmark: _Toc131788920][bookmark: _Toc131794478][bookmark: _Toc131794388][bookmark: _Toc131794568][bookmark: _Toc142683021][bookmark: _Toc131768861][bookmark: _Toc142690966]Regarding Rx UE behaviour, it is left to UE implementation to monitor 1 or 2 symbol(s) for AGC purpose
TBS determination

	RAN1#112b Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), support the followings:
· Option A: 
· TBS is determined based on a reference number of PRBs of one interlace within 1 RB set (denoted as N_ref), down-select one of the followings in RAN1#113:
· Option A1: N_ref is a fixed value, e.g., 10, 11
· Option A2: N_ref is (pre-)defined
· e.g., N_ref is the average number of PRBs per interlace, which is determined by total number of PRBs of the RP divided by the number of interlaces.
· Option A3: N_ref is (pre-)configured
· Option A4: N_ref is dynamically indicated by Tx UE
· Note: The number of PRBs within a sub-channel can be different among sub-channels in a single resource pool subject to (pre-)configuration.
· FFS: for TBS determination, whether/how to handle the impact of additional available  PRB(s) in intra-cell guard band(s) for PSCCH/PSSCH transmission across multiple RB sets
RAN1#113 Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the followings:
· Option A3: N_ref is (pre-)configured
· The value range for N_ref at least includes {10, 11}
· FFS: whether to additionally include other values



In NR-U specification, it is stated that for , the UE expects the number of RBs within a RB set is between 100 and 110. For , the UE expects the number of RBs within a RB set is between 50 and 55 except for at most one RB set which may contain 56 RBs. As number of interlaces for  is 10 and 5 for , it can be concluded that the number of PRBs in a interlace in one Rb set is either 10 or 11, and there is no room for other values. Thus for N_ref, there is no need to consider other values except for 10 and 11.
[bookmark: _Toc142674400][bookmark: _Toc142683022][bookmark: _Toc142690967]For value of N_ref, no need to consider other values except for 10 and 11.
In RAN1#112b, there is a remaining FFS about whether/how to handle the impact of additional available PRB(s) in intra-cell guard band(s) for TBS determination. For TB transmissions occupying multiple RB set, since it is UE implementation that whether the RB set number of a TB’s re-transmission can be changed for resource selection flexibility, in this case, the PRBs in guard band can be dynamically indicated in SCI, which is similar to the logic of PSFCH symbol usage to determine TBS in time domain. For example, one bit is used in SCI to indicate that whether PRBs in guard band are considered for TBS determination.
[bookmark: _Toc135063157][bookmark: _Toc142683023][bookmark: _Toc142674401][bookmark: _Toc142690968][bookmark: _Toc135063159]For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the usage of PRBs in guard band can be dynamically indicated in SCI when TB transmission occupies multiple RB set for TBS determination.
As described in TS 38.214, UE determines TBS according to Steps 2), 3), and 4) in clause 5.1.3.2. That means based on the number of REs (NRE) within the slot, UE has to determine the modulation order (Qm) and target code rate (R) based on the MCS selected by MAC layer. Considering that only one TB should be generated for both 1st and 2nd starting symbol, so only one MCS is selected by MAC layer.
[bookmark: _Toc142683024][bookmark: _Toc142690969]Only one MCS is selected for both 1st and 2nd starting symbol.

S-SSB 
	Agreement
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”:
· Support:
· Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured
· FFS: value range for gap and N
· FFS: whether N for different RB sets can be different
· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16 for 60 kHz
· FFS: whether/how to support reducing PAPR of S-SSB transmission, at least considering the following options
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· Option 2: phase adjustment among repetitions
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)

Agreement
When the SL-BWP contains multiple RB sets, support the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· UE may transmit S-SSB repetition in more than one RB set
· Down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, whether the power for S-SSB transmission on other RB set(s) also does not change due to the number of used RB sets, etc.
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, etc.
· FFS: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· FFS: how to (pre)configure resources for the S-SSB repetitions
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218, R1-2306198



The aforementioned agreements on the S-SSB repetition intra-RB set and inter-RB set have different implications as to whether there are the same number of repetitions of S-SSB over different RB sets. We try to clarify the issue using the exemplary illustration shown in Figure 4 S-SSB repetition Intra RB set and Inter RB set. First of all, for the intra RB set S-SSB repetition, the ARFCN shall firstly indicate a S-SSB location which will locate in a certain RB set. Then the number of S-SSB and the gap between S-SSB shall be used to generate the repeated S-SSB patterns within the RB set comprising the S-SSB indicated by ARFCN. In the meantime, apart from the gap and total number of repeated S-SSBs in an RB set, it's suggested that the S-SSB location within the repeated pattern (herein 0, i.e. the first S-SSB in the highest frequency location) together with the S-SSB repetition direction and number of repeated S-SSBs in each direction be configured (herein 1 for each direction). In this particular example, the S-SSB indicated by the ARFCN is the first S-SSB in the descending order of the RB index. Later, using a gap = -5RB, the S-SSB shall be repeated in the direction of descending order of the RB index till N = 3 repeated S-SSB are generated in the intra- RB set pattern. The above analysis leads to the following proposal
[bookmark: _Toc142674402][bookmark: _Toc142683025][bookmark: _Toc142690970]For the S-SSB repetition within an RB set, the index of the S-SSB within the repeated S-SSB together with the number of repeated S-SSBs in each direction and the repetition direction needs to be configured
[bookmark: _Toc142683026][bookmark: _Toc142674403][bookmark: _Toc142690971]Gap value between S-SSB can be negative value or positive value
[bookmark: _Toc142674404][bookmark: _Toc142683027][bookmark: _Toc142690972]The repetition direction and the number of S-SSB repetitions in each direction are configured per RB set
	
[image: ]
[bookmark: _Ref142645766]Figure 4 S-SSB repetition Intra RB set and Inter RB set

For the inter-RB set repetition case, the questions are two-folded
-	 First, it should be determined which RB sets need to be considered as the target RB sets for transmission
- Second, for each of the target RB sets, the repeated S-SSB patterns need to be settled
For the first point, it's preferred that the S-SSB repetition takes place in the contiguous RB sets, and this will reduce the blind detection efforts at the receiver end compared with non-contiguous transmission. Following the contiguous RB set transmission pattern, the target RB sets can be determined in this way:
- Set a reference RB set, e.g. the RB set with the S-SSB indicated by ARFCN
- Determine the number of RB sets in each direction according to configured repetition direction/number of RB sets in each direction
[image: ]
Figure 5 Determination of the target RB sets
For each of the RB set, the number of S-SSBs therein can be same or different depending on the configured guardband RB / number of RBs within each of the target RB set. The following is an example regarding the potential impact of S-SSB located within the guardband. In case the S-SSB with the lowest RB index is indicated by the ARFCN and it's taken as the reference RB set for the repetition of S-SSB in another RB set. The repeated pattern shall comprise an S-SSB of which some RBs are located in the guard band as shown in Fig. 6. To address this issue, one feasible approach is to 
1) Determine the center RB for the S-SSB pattern in the first RB set, denoted as RBc and the S-SSB SSBc to which this center RB belongs 
2) Shift the SSBc in the way that the RBc coincides with RBs, where RBs is the center RB for the target RB set 
3) Repeat the S-SSB to each direction in the target RB set based on the number of S-SSBs in each direction counting from the SSBc in the first RB set.
Following the above approach, however, the step 3) may still end up with part of S-SSB RBs locating in the guardband for the circumstance when the number of RBs in the target RB set is sufficiently fewer than that of the first RB set. Under such circumstance, as proposed in proposal 7 the number of S-SSBs in each direction need to be configured and the direction for repetition and the number of S-SSBs in each direction is set per RB set such that there is no RB located in the guardband RB and the repeated pattern can be transmitted satisfying the OCB requirement. 
Summarizing above, the following is proposed, 
[bookmark: _Toc142674405][bookmark: _Toc142683028][bookmark: _Toc142690973]Adopt the following steps to determine the pattern of repeated target RB sets
[bookmark: _Toc142683029][bookmark: _Toc142674406][bookmark: _Toc142690974]Set a reference RB set, e.g. the RB set with the S-SSB indicated by ARFCN
[bookmark: _Toc142683030][bookmark: _Toc142674407][bookmark: _Toc142690975]Determine the number of RB sets in each direction according to configured repetition direction/number of RB sets in each direction

[bookmark: _Toc142683031][bookmark: _Toc142674408][bookmark: _Toc142690976]Adopt the following steps to determine the pattern of the S-SSB repetition in the target RB set 
[bookmark: _Toc142674409][bookmark: _Toc142683032][bookmark: _Toc142690977]1) Determine the center RB for the S-SSB pattern in the first RB set, denoted as RBc and the S-SSB SSBc to which this center RB belongs 
[bookmark: _Toc142683033][bookmark: _Toc142674410][bookmark: _Toc142690978]2) Shift the SSBc in the way that the RBc coincides with RBs, where RBs is the center RB for the target RB set 
[bookmark: _Toc142674411][bookmark: _Toc142683034][bookmark: _Toc142690979]3) Repeat the S-SSB to each direction in the target RB set based on the number of S-SSBs in each direction counting from the SSBc in the first RB set.

 [image: ]
Figure 6 S-SSB repetition Inter RB set

Regarding the value range for the values of N and gap, the following analysis is given. An SSB occupies 11 continuous PRBs, for a 20M RB set, to meet the OCB requirement. The smallest gap will result in largest N and smallest N will result in largest gap. 
When gap is 0, the largest N is 10 (supposing 15k SCS and 110 PRB RB set), and when N is 2, then the largest gap is 110-11*2= 88. Thus it can be concluded that N values from 2 to 10, and absolute value for gap ranges from 0 to 88. Given the gap value can be negative indicating a different repeating direction, the following proposal is given
[bookmark: _Toc142674412][bookmark: _Toc142683035][bookmark: _Toc142690980]To transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain within a RB set to meet OCB requirement:
[bookmark: _Toc142683036][bookmark: _Toc142674413][bookmark: _Toc142690981]N values from 2 to 10
[bookmark: _Toc142683037][bookmark: _Toc142674414][bookmark: _Toc142690982]Gap values from -88 to 88
S-SSB repetition in frequency may lead to PAPR issue as pointed out by some companies, then different phase offsets can be considered to be added on S-SSBs according to the RB set position. And the PAPR problem within RB set is not so serious in an RB set, and can be largely avoided by setting N=2. For the PAPR problem between RB set if justified, additional phase offset ‘exp(j*delta)’ is added to the S-SSBs in jth non-anchor RB setm where anchor RB set is used for synchronization. Then the phase offset adding on non-anchor RB set can be just seen as a implementation issue to reduce PAPR and therefore leads to no specification impact.
[bookmark: _Toc142683038][bookmark: _Toc142674415][bookmark: _Toc135063165][bookmark: _Toc142690983]For PAPR issue due to SSB repetition within RB set and between RB sets, support option3:
[bookmark: _Toc142683039][bookmark: _Toc142674416][bookmark: _Toc142690984]Option 3: no specification impact to reduce PAPR
	Agreement
When the SL-BWP contains multiple RB sets, support the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· UE may transmit S-SSB repetition in more than one RB set
· Down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, whether the power for S-SSB transmission on other RB set(s) also does not change due to the number of used RB sets, etc.
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, etc.
· FFS: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· FFS: how to (pre)configure resources for the S-SSB repetitions
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218, R1-2306198



To deal with the power fluctuation issue due to SSB repetitions, the power of anchor RB set need to be stable from a Tx UE perspective. The best way is to set a maxim power  for the anchor RB set and the SSB(s) has same power. Supposing L SSBs are (pre)configured in an RB set, and N is the RB set number (pre)configured in the SL BWP. 
Then when power control for SSB is enabled, the power for SSB in anchor RB set is:
 [dBm]
And when power control for SSB is disabled, the power for SSB in anchor RB set is:
 [dBm]
[bookmark: _Toc142674417][bookmark: _Toc142683040][bookmark: _Toc142690985]For SSB(s) in anchor RB set, maximal power  is set for anchor RB set power calculation regardless of the used RB sets.
For SSB repetitions in non-anchor RB set, the remaining power can be used to maintain the COT, a possible way is to allocate the remain power budget () to all the non-anchor RB set in SL BWP, then when power control for SSB is enabled, the power for SSB in non-anchor RB set is:
 [dBm]
And when power control for SSB is disabled, the power for SSB in non-anchor RB set is:
 [dBm]
As power fluctuation issue of non-anchor RB set is not so critical, the above power control method for non-anchor SSB seems power wasted as no matter the anchor RB set is used or not, the power for that RB set has been excluded. Then the power allocated for the used non-anchor RB set will be small, which is bad for channel maintenance. To improve this situation, we can consider to allocating the remaining power budget () to the non-anchor RB set(s) within the resource pool containing the COT, in this way the power on the used non-anchor RB set can be increased.
[bookmark: _Toc142674388][bookmark: _Toc142683010][bookmark: _Toc142690955] Allocate the remain power budget () to the non-anchor RB set(s) within the resource pool containing the COT is better to improve the power level than to the non-anchor RB set(s) within the SL BWP. 



Figure 7 SSB and repetitions
As shown in figure 7, if the COT which cover SSB slot is within resource pool 1, and resource pool 1 includes three RB sets from RB set1 to RB set 3, then the power budget for RB set 4 and RB set 5 are not needed for this COT maintain in the SSB occasion, so a resource pool level power budget allocation used for non-anchor RB set can be considered. Accordingly, when power control for SSB is enabled, the power for SSB in non-anchor RB set is:
 [dBm]
And when power control for SSB is disabled, the power for SSB in anchor RB set is:
 [dBm]
Where  represents the number of non-anchor RB set in the resource pool containing the COT.
[bookmark: _Toc142674418][bookmark: _Toc142683041][bookmark: _Toc142690986][bookmark: _Hlk142682622][bookmark: _Toc142683042][bookmark: _Toc142683043][bookmark: _Toc142674420]For SSB(s) power control in non-anchor RB set, the remain power budget ()   allocation can be considered non-anchorper non-anchor RB set in the resource pool containing the COT
	Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, support:
· Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length (including possibility of being 0), etc.



Considering too many SSB occasions outside resource pool will waste a lot of resources which can be used for data transmission, so value of K should not be too large, values of 0,1 and 2 is enough.
Legacy SSB is configured with number of SSB within SSB period, time offset of the first SSB within the period and time interval between SSBs, as is shown below:
	SL-SSB-TimeAllocation-r16 ::=          SEQUENCE {
    sl-NumSSB-WithinPeriod-r16             ENUMERATED {n1, n2, n4, n8, n16, n32, n64}                          OPTIONAL,    -- Need R
    sl-TimeOffsetSSB-r16                   INTEGER (0..1279)                                                   OPTIONAL,    -- Need R
    sl-TimeInterval-r16                    INTEGER (0..639)                                                    OPTIONAL     -- Need R
}


The gap and K determine the location of K additional candidate S-SSB occasion(s) associated with each legacy SSB. The principle for such configuration is that the additional candidate S-SSB occasions shall be on different slots from the legacy S-SB occasions and within a single periodicity. Checking the above configuration information for the legacy S-SSB occasions, it's suggested the gap can be within 1279.
[bookmark: _Toc142683044][bookmark: _Toc142674421][bookmark: _Toc142690987]Regarding the number and location(s) of additional candidate S-SSB occasions, support that:
[bookmark: _Toc142683045][bookmark: _Toc142674422][bookmark: _Toc142690988]Values of K are from 0 to 2
[bookmark: _Toc142674423][bookmark: _Toc142683046][bookmark: _Toc142690989]Gap is within 1279 
In NR R16, S-SSB resources of each S-SSB resource set are configured with a periodicity of 160ms. Based on the (pre)configuration and synchronization priority rules, UE can complete the sidelink synchronization information transmission and sidelink synchronization reference selection procedure. This mechanism can be used as the starting point of SL-U. 
[bookmark: _Toc460][bookmark: _Toc28886][bookmark: _Toc18404][bookmark: _Toc115460017][bookmark: _Toc131794591][bookmark: _Toc21019][bookmark: _Toc131794411][bookmark: _Toc131788943][bookmark: _Toc131768882][bookmark: _Toc127276081][bookmark: _Toc118730490][bookmark: _Toc118738970][bookmark: _Toc25625][bookmark: _Toc5825][bookmark: _Toc12087][bookmark: _Toc135063166][bookmark: _Toc142683047][bookmark: _Toc131794501][bookmark: _Toc118727124][bookmark: _Toc142674424][bookmark: _Toc28125][bookmark: _Toc142690990]R16 SL synchronization procedure for sidelink synchronization information transmission and Sidelink synchronization reference selection can be reused for SL-U.
Resource pool related
Time domain resource indication for MCSt 
	Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
FFS details


In legacy NR SL, TRIV is used to indicate at most three resource of a TB according to (pre)configuration, TRIV can indicate the logical slot offset t1 and t2 of additional two reserved resources when sl_MaxNumPerReserve is 3. In order to indicate more transmissions by reusing the TRIV information, it is better that t1 and t2 can be reinterpreted to save spec effort to support MCSt indication.
As shown in Figure 7, for the indication of time-domain resource for multi-consecutive slots transmission (MCSt), it is necessary to indicate the duration of at least a set of consecutive slots. When indicating multiple sets of consecutive slots, the starting time of one or more multiple sets of consecutive slots also needs to be indicated. Considering the flexibility of indicating the starting time, it is suggested that t1 is used to indicate the start time of second set of MCSt. In addition, to save signaling overhead, it is suggested that the duration values of different sets of consecutive slots should be same as each other. With reference to Figures 8, (t2-t1) can be used to indicate the duration of two sets of consecutive slots. Whether to support the indication of more than two sets of consecutive slots can be further discussed.


Figure 8: Illustration of indicating two sets of consecutive slots according to reinterpreted legacy TRIV
[bookmark: _Toc115338307][bookmark: _Toc115341131][bookmark: _Toc118735399][bookmark: _Toc118733453][bookmark: _Toc115339318][bookmark: _Toc135063175][bookmark: _Toc142674425][bookmark: _Toc142683048][bookmark: _Toc142690991]At least 1 or 2 sets of consecutive slots can be indicated based on R16 NR SL TRIV, FFS whether and how to support indicating more than two sets of consecutive slots.
[bookmark: _Toc135063176][bookmark: _Toc142674426][bookmark: _Toc115339319][bookmark: _Toc118733454][bookmark: _Toc115341132][bookmark: _Toc115338308][bookmark: _Toc118735400][bookmark: _Toc142683049][bookmark: _Toc142690992]Both the starting time and duration of the set of consecutive slots should be indicated according to the t1 and t2 derived from TRIV.
Guard band PRB(s) usage
With regard to the RBs in guard band, for interlace RB based transmission, when the RBs can be used, the NR-U principle can be reused. In other words, 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. 
For continuous RB based transmission, in order to avoid inter RB set interference or resource waste, the PRB(s) in the intra-cell guard band can only 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, no matter the PRB(s) in the intra-cell guard band are divided in part of sub-channel or not.
As discussed, the PRB(s) in the intra-cell guard band can be used for PSSCH transmission and not used for PSCCH transmission. In our opinion, these PRB(s) are not used for PSFCH/S-SSB transmission either, because PSFCH/S-SSB transmission may be transmitted independently by a UE, it is hard to guarantee the usage requirement of guard band PRB(s) is met for PSFCH/S-SSB transmission.
[bookmark: _Toc118738997][bookmark: _Toc118730517][bookmark: _Toc127276103][bookmark: _Toc118727150][bookmark: _Toc131788957][bookmark: _Toc131768896][bookmark: _Toc142674427][bookmark: _Toc142683050][bookmark: _Toc135063177][bookmark: _Toc131794515][bookmark: _Toc131794605][bookmark: _Toc131794425][bookmark: _Toc142690993]For usage of PRB(s) in the intra-cell guard band:
[bookmark: _Toc131768897][bookmark: _Toc131788958][bookmark: _Toc127276104][bookmark: _Toc131794606][bookmark: _Toc118730518][bookmark: _Toc135063178][bookmark: _Toc142674428][bookmark: _Toc118738998][bookmark: _Toc142683051][bookmark: _Toc131794516][bookmark: _Toc131794426][bookmark: _Toc118727151][bookmark: _Toc142690994]For interlace RB based transmission, 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
[bookmark: _Toc142683052][bookmark: _Toc131788959][bookmark: _Toc131794607][bookmark: _Toc142674429][bookmark: _Toc118738999][bookmark: _Toc127276105][bookmark: _Toc135063179][bookmark: _Toc131794427][bookmark: _Toc118730519][bookmark: _Toc118727152][bookmark: _Toc131768898][bookmark: _Toc131794517][bookmark: _Toc142690995]For continuous RB based transmission, the PRB(s) in the intra-cell guard band can only 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
[bookmark: _Toc118730520][bookmark: _Toc131794608][bookmark: _Toc131788960][bookmark: _Toc135063180][bookmark: _Toc118727153][bookmark: _Toc131794518][bookmark: _Toc131768899][bookmark: _Toc131794428][bookmark: _Toc118739000][bookmark: _Toc127276106][bookmark: _Toc142674430][bookmark: _Toc142683053][bookmark: _Toc142690996]The PRB(s) in the intra-cell guard band is not used for PSFCH/S-SSB transmission
IRB based transmission related
	Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used sub-channel index(s)
·  is conveyed in 1st stage SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting sub-channel index for the second resource
·  denotes the starting sub-channel index for the third resource
·  is the number of sub-channels for each RB set
·  is the number of used sub-channels for each RB set for each of the indicated resources
· FFS: whether/how to use spare states of  to indicate using non-contiguous interlaces
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· FFS: whether additionally support using bitmap


FRIV is designed to convey subchannel related information. And interlace is subchannel level configuration, and it is not directly linked to the FRIV, the motivation to use spare states of  to indicate using non-contiguous interlaces is unclear. 
[bookmark: _Toc142674431][bookmark: _Toc142683054][bookmark: _Toc142690997]Legacy NR SL FRIV mechanism is reused for interlace RB-based PSSCH transmission sub-channel index(s) indication
For number of RB set(s) of different transmissions of a TB, in case resource of the TB is not reserved by prior SCI，in our opinion，different numbers of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB can be supported.
[bookmark: _Toc142674432][bookmark: _Toc135063183][bookmark: _Toc142683055][bookmark: _Toc142690998]Only support different number of RB set(s) while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB in case resource of the TB is not reserved by prior SCI.
As subchannel is defined within RB set, and both subchannel information and RB set information are needed to indicate the PSSCH frequency location, then the candidate resource used for sensing needs to be modified to include RB set information. In legacy resource allocation mode 2, higher layer only provids the total subchannel numbers for sensing. For SL-U，besides the number of subchannels, information of RB set number is also needed. for example, three alternatives can be considered:
· Alt1：Higher layer provides subchannel numbers within RB set and RB set number
· Alt2：Higher layer provides the total subchannel numbers of the TB and RB set number
· Alt3：Higher layer provides the total subchannel numbers of the TB and a RB set number list
Alt 3 can bring some flexibility for resource sensing as UE can try more candidate resource frequency patterns so that the opportunity of choosing a better resource is greater.
[bookmark: _Toc135063184][bookmark: _Toc142674433][bookmark: _Toc142683056][bookmark: _Toc131788965][bookmark: _Toc131794433][bookmark: _Toc131768904][bookmark: _Toc131794613][bookmark: _Toc131794523][bookmark: _Toc142690999]In sensing procedure for interlace RB-based PSCCH/PSSCH transmission, support both subchannel numbers and RB set numbers are provided by higher layer, and there alternatives can be considered:
[bookmark: _Toc142683057][bookmark: _Toc142674434][bookmark: _Toc142691000]Alt1：Higher layer provides subchannel numbers within RB set and RB set number
[bookmark: _Toc142674435][bookmark: _Toc142683058][bookmark: _Toc142691001]Alt2：Higher layer provides the total subchannel numbers of the TB and RB set number
[bookmark: _Toc142674436][bookmark: _Toc142683059][bookmark: _Toc142691002]Alt3：Higher layer provides the total subchannel numbers of the TB and a RB set number list
Contiguous K-interlace subchannel has been supported during last meeting. Thus for a resource pool configuration, high layer just provides the start interlace index, the number K and the number of subchannels, then the subchannels within the RP can be derived. To further support non-contiguous K interlace subchannel, RAN1 needs to additionally define the interlace pattern or gap between interlace within a subchannel, which seems a little complicated, at this stage, the benefit to support non-contiguous K-interlace subchannel is not so clear.
If one SL resource pool can be (pre-)configured to include sub-set of PRBs of one RB set, then the start interlace index is set to the lowest interlace of the first RB set of the resource pool instead of interlace 0. 
[bookmark: _Toc142674389][bookmark: _Toc142683011][bookmark: _Toc142690956]For contiguous K interlace subchannel, the start interlace index, K and number of subchannels can determine all the subchannels within one RB set, while for non-contiguous K interlace subchannel, the two parameters are not enough.
[bookmark: _Toc135063187][bookmark: _Toc142674437][bookmark: _Toc142683063][bookmark: _Toc142691003]To configure a resource pool for IRB based transmission, the following parameters are provided:
[bookmark: _Toc135063188][bookmark: _Toc142674438][bookmark: _Toc142683064][bookmark: _Toc142691004]Start interlace index 
[bookmark: _Toc135063189][bookmark: _Toc142674439][bookmark: _Toc142683065][bookmark: _Toc142691005]K 
[bookmark: _Toc135063190][bookmark: _Toc142674440][bookmark: _Toc142683066][bookmark: _Toc142691006]Number of subchannels within one RB set
[bookmark: _Toc135063191][bookmark: _Toc142674441][bookmark: _Toc142683067][bookmark: _Toc142691007]Start index of RB set
[bookmark: _Toc135063192][bookmark: _Toc142674442][bookmark: _Toc142683068][bookmark: _Toc142691008]Number of RB set
[bookmark: _Toc135063193][bookmark: _Toc142674443][bookmark: _Toc142683069][bookmark: _Toc142691009]The benefit of non-contiguous K interlace subchannel shall be further discussed to determine whether to support it.

Contiguous RB-based transmission related
	Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3.
· FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.
· Note:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
·  : the number of remaining PRBs of a sub-channel belonging to a RB set after excluding the PRBs belonging to intra-cell guardband
·  : the number of PRBs for PSCCH transmission



In legacy NR rel-16 SL, PSCCH is mapped to the PRBs of the lowest subchannel of sidelink transmission. And for the lowest subchannel, PSCCH usually is mapped to the lowest continuous N PRBs of the subchannel according to (pre)configuration, this design can be reused for SL-U contiguous RB-based PSCCH/PSSCH transmission. 
[bookmark: _Toc142683070][bookmark: _Toc142674444][bookmark: _Toc142691010]Legacy NR Rel-16 SL PSCCH mapping rule is reused for SL-U contiguous RB-based PSCCH/PSSCH transmission.
For resource allocation, a candidate resource for SL-U transmission consist of L continuous subchannels, and PSCCH is mapped in the lowest subchannel, as is agreed that the subchannels including intra-cell guardband PRBs cannot be used for PSCCH transmission, and can be used for PSSCH transmission, the such subchanel including intra-cell guardband PRBs cannot be used as the leading subchannel of the candidate resource of a transmission, in mode 2 resource allocation procedure, these candidate resource need to be excluded.
[bookmark: _Toc142683071][bookmark: _Toc142674445][bookmark: _Toc142691011]In mode 2 resource allocation procedure, if the leading subchannel of candidate resource includes intra-cell guardband PRBs, such candidate resource should be excluded.
For legacy contiguous RB based resource pool, a SL UE determines the set of resource blocks assigned to a sidelink resource pool as follows:
-	The resource block pool consists of  PRBs. 
-	The sub-channel m for  consists of a set of  contiguous resource blocks with the physical resource block number  for , where  and  are given by higher layer parameters sl-StartRB-sub-channel and sl-sub-channelSize, respectively
A UE is not expected to use the last  PRBs in the resource pool. So for SL-U contiguous RB-based transmission, remaining PRBs in resource pool is not used as legacy NR SL.


Figure 9 contiguous RB-based resource pool
[bookmark: _Toc142683072][bookmark: _Toc142674446][bookmark: _Toc135063194][bookmark: _Toc131768907][bookmark: _Toc131794436][bookmark: _Toc131794526][bookmark: _Toc131788968][bookmark: _Toc131794616][bookmark: _Toc142691012]For contiguous RB-based transmission, remaining PRBs in the resource pool is not used by UE as legacy NR Rel-16 SL.
PSFCH
	Agreement
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· FFS details, e.g., how PSSCH Rx UE knows such transmission, etc.
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· FFS details, e.g., signaling design, etc.
· Option 3: no optimization for this case


In order to maintain the COT due to PSFCH interruption, some options were discussed in last meeting. In our opinion, transmitting PSSCH on such PSFCH occasion(s) is not feasible, as Rx UE does not know such transmissions. Additional indication mechanism and consequent overhead is needed. And transmitting PSSCH on PSFCH occasion may bring interference to the PSFCH transmission of other UE. So a PSFCH-like signal on such PSFCH occasion(s) is a better choice, this occupying signal can be transmitted either in common interlace of a dedicated interlace which is orthogonal to the dedicate PSFCH resource.
[bookmark: _Toc142674447][bookmark: _Toc142683073][bookmark: _Toc142691013]When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption:
[bookmark: _Toc142683074][bookmark: _Toc142674448][bookmark: _Toc142691014]COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s) either in common interlace of a dedicated interlace which is orthogonal to the dedicate PSFCH resource
Time domain of PSFCH
	Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding locations of candidate PSFCH occasion(s):
· Down-select at RAN1#114:
· Alt 1 (15): Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· FFS details
· Alt 2 (2): PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
· For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)
· FFS: whether to support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding UE behaviour on transmitting PSFCH:
· Down-select at RAN1#114:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 
· FFS: UE behaviour on receiving PSFCH
· Regarding HARQ RTT restriction:
· Further study whether/how to update the followings:
· The minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool 
· The reference slot n for PUCCH transmission to report HARQ in Mode 1


Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s), it is better that the candidate PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions, because if the PSSCH has been transmitted successfully, the PSFCH with the same RB set can be transmitted using the same COT with high probability.
For the PSFCH occasions associated with one PSCCH/PSSCH transmission, if the candidate PSFCH occasion(s) are in different slots of the same RB set(s), then the HARQ RTT could be larger, so we can also support that candidate PSFCH occasion(s) are in different RB sets of the same slot. Whether candidate PSFCH occasion(s) are in different slots of the same RB set(s) or in different RB sets of the same slot or some candidate PSFCH occasion(s) are in different slots of the same RB set(s) and some candidate PSFCH occasion(s) are in different RB sets of the same slot can be left for configuration.
[bookmark: _Toc142674449][bookmark: _Toc142683075][bookmark: _Toc142691015]Regarding locations of candidate PSFCH occasion(s), support that:
[bookmark: _Toc142674450][bookmark: _Toc142683076][bookmark: _Toc142691016]Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions by reusing legacy subchannel to PSFCH mapping mechanism per RB set
[bookmark: _Toc142674451][bookmark: _Toc142683077][bookmark: _Toc142691017]Whether candidate PSFCH occasion(s) are in different slots of the same RB set(s) or in different RB sets of the same slot or some candidate PSFCH occasion(s) are in different slots of the same RB set(s) and some candidate PSFCH occasion(s) are in different RB sets of the same slot can be left for configuration
For one PSCCH/PSSCH transmission with N associated candidate PSFCH occasion(s), of cause the Rx UE can try next PSFCH occasion if PSFCH has not been transmitted due to LBT failure, but the additional PSFCH can also be used for PSFCH transmission due to other dropping rules, so UE behavior on transmitting PSFCH can be left for implementation. It means that for one PSCCH/PSSCH transmission, Rx UE can attempt to transmit on additional PSFCH occasion(s) regardless of the reason once the preparing PSFCH fails to transmit.
For Tx UE, for one PSCCH/PSSCH transmission, as long as PSFCH has not been received and there is still additional PSFCH occasions, it attempt to receive on next PSFCH occasion. For Tx UE behaviour on receiving PSFCH, how to generate HARQ-ACK information to report to higher layer should be also discussed. As defined in Rel-16, such information is reported for each PSFCH reception occasion, and this may not be suitable for PSSCH with multiple associated PSFCH occasions.
For HARQ RTT, which impact the resource selection and PUCCH feedback, the time gap between PSSCH and PSFCH is defined as ‘a’ in legacy NR Rel-16/17 SL, for SL-U when N associated candidate PSFCH occasion(s) are (pre)configured, the definition of  ‘a’ should be reinterpreted as the gap between PSSCH and the last PSFCH occasion within the N associated candidate PSFCH occasion(s). and PUCCH resource location should also refer to the last PSFCH occasion.
[bookmark: _Toc142683078][bookmark: _Toc142674452][bookmark: _Toc142691018]Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration, support that:
[bookmark: _Toc142674453][bookmark: _Toc142683079][bookmark: _Toc142691019]Do not specify additional Rx UE behavior on transmitting PSFCH
[bookmark: _Toc142683080][bookmark: _Toc142674454][bookmark: _Toc142691020]PSSCH Tx UE attempts to receive on next PSFCH occasion as long as PSFCH has not been received and there is still additional PSFCH occasions, and generates HARQ-ACK information to higher layer based on PSFCH reception on all the associated candidate PSFCH occasion(s)
[bookmark: _Toc142683081][bookmark: _Toc142674455][bookmark: _Toc142691021]‘a’ in formula ‘Z=a+b’ should be reinterpreted as the gap between PSSCH and the last PSFCH occasion within the N associated candidate PSFCH occasion(s)
[bookmark: _Toc142683082][bookmark: _Toc142674456][bookmark: _Toc142691022]The last PSFCH occasion is used to determine the reference slot n for PUCCH resource

	RAN1#112b Agreement
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· One PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration
· FFS value range of N
· FFS detailed design of such N associated candidate PSFCH occasion(s)
· E.g., they are in different slots of the same RB set, or in different RB sets of the same slot, or combination thereof, etc.
· E.g., whether PSSCH transmission and its related PSFCH occasion(s) are in the same RB set(s)
· FFS: whether to support that COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are avai                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            lable for PSFCH transmissions.
· FFS: whether other associated candidate PSFCH occasion(s) within its COT are used for PSSCH transmissions, and applicable scenarios.
· FFS: whether AGC issue and PSFCH/PSSCH collision issue exist, and whether/how to address them


N (pre)configured PSFCH occasions per PSCCH/PSSCH can be seen dedicated per transmission, so it makes no sense to dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. Although some PSFCH occasions may not be used for PSFCH transmission, it is hard to be re-farmed for PSSCH transmission because another UE which does not receive the indication will still transmit PSFCH transmission, then AGC problem arises due to the FDMed PSFCH transmission and PSSCH transmission. 
[bookmark: _Toc142683083][bookmark: _Toc135063200][bookmark: _Toc142674457][bookmark: _Toc142691023]Do not support COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSSCH transmissions.                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
As agreed, one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration. Supporting more (pre)configured PSFCH occasions per PSCCH/PSSCH transmission is a good idea to alleviate LBT failure, but too many additional PSFCH occasions will impact the PSFCH capacity, too few additional PSFCH occasions still suffer the risk that all the PSFCH fail to access the channel.
[bookmark: _Toc142674390][bookmark: _Toc142683012][bookmark: _Toc142690957]Large value of N will impact the PSFCH capacity and increase the COT loss risk.
[bookmark: _Toc135063201][bookmark: _Toc142683084][bookmark: _Toc142674458][bookmark: _Toc142691024]Value of N is 1 or 2 according to (pre-)configuration.
When value of N is relatively small, PSFCH capacity is no longer a problem, but totally dropping PSFCH transmission when LBT failure happens seems not a good choice, providing other feedback occasion as possible besides the N (pre-)configured PSFCH occasions is helpful to the SL-U system performance as NR-U.
Enhancement for (pre)configured PSFCH occasions can be considered. Beyond the (pre)configured PSFCH, and dynamically indicated PSFCH resource which is within the (pre)configured PSFCH can be supported. If a past HARQ feedback is not received, Tx UE can indicate the Rx UE to feedback HARQ information of not only current PSSCH, but also HARQ information of other PSSCH(s) in next (pre)configured PSFCH occasion. This way can avoid PSFCH collision and PSFCH capacity problems. An illustration is shown as follow:


 Figure 10 Illustration of dynamically indicated HARQ feedback occasion within the (pre)configured PSFCH
In Figure 10, PSFCH resource occasion period is 2 slots. When UE fails to clear the channel for PSFCH in slot n+1 corresponding to PSSCH1, then Rx UE can feedback the HARQ corresponding to PSSCH1 as well as HARQ corresponding to PSSCH2 in (pre)configured PSFCH occasion in slot n+3 according to the dynamic indication. The dynamically triggered additional PSFCH is more flexible than fixed additional PSFCH occasions. So dynamically indicated HARQ feedback occasion within the (pre)configured PSFCH is a preferred way to address PSFCH transmission dropping due to LBT failure. It is stated that supporting this dynamic indication is similar to NR Uu logic so more than one bit HARQ feedback will be conveyed in the PSFCH resource, in our opinion, at least it is easy to indicate 2 bit information using the PSFCH resource sequence.
[bookmark: _Toc131768848][bookmark: _Toc142674391][bookmark: _Toc127276058][bookmark: _Toc131794555][bookmark: _Toc131794465][bookmark: _Toc142683013][bookmark: _Toc131788907][bookmark: _Toc131794223][bookmark: _Toc142690958]Besides N dedicated (pre)configured PSFCH resource associated with a PSSCH, dynamically indicate additional PSFCH resource of the PSSCH in (pre)configured PSFCH resource associated with another PSSCH is helpful to avoid PSFCH collision and PSFCH capacity problems.
[bookmark: _Toc118727155][bookmark: _Toc118739002][bookmark: _Toc118730522][bookmark: _Toc127276109][bookmark: _Toc131794535][bookmark: _Toc131788977][bookmark: _Toc142683085][bookmark: _Toc142674459][bookmark: _Toc135063202][bookmark: _Toc131794625][bookmark: _Toc131794445][bookmark: _Toc131768916][bookmark: _Toc142691025]Tx UE can dynamically indicate whether to feedback HARQ information of another previous PSSCH besides current associated PSSCH in (pre)configured PSFCH occasion.
Frequency domain of PSFCH
	Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· One of the following alternatives is (pre-)configured:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured
· Value range for K3 at least includes {1, 2, 5}
· K3 dedicated PRB(s) are on the same interlace
· There can be some guardband PRB(s) between common PRB and dedicated PRB
· FFS details, e.g., whether/how to derive the number of guardband PRB(s), whether to additionally introduce a (pre-)configured gap (including 0), or whether this can be satisfied by (pre-)configuration and there is no additional specification impact (e.g., setting proper bit values in bitmap for PSFCH PRB allocation), etc.
· FFS whether to additionally introduce guardband RE between common PRB and dedicated PRB
· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· When 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
· FFS: whether to reduce power on common PRBs
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission
· FFS: whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS: whether to drop common PRBs if the dedicated PRBs can already satisfy OCB requirement



For Alt 1-1b, as common PRB may impact the adjacent dedicate PSFCH transmission due to IBE interference, it is agreed that there can be some guardband PRB(s) between common PRB and dedicated PRB, in our opinion, some guard RE within the common PRB can be (pre)configured to alleviate this. In this way the impact to dedicated PRB is reduced much compared with guard PRB between common PRB and dedicate PRB.
When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, the common PRB will be dropped if OCB is met, so if the dedicated PRBs can already satisfy OCB requirement, in our opinion, the common PRB has been dropped following the 1MHz power spectral density limit dropping principle, there is no need to consider other dropping rules.
[bookmark: _Toc142674460][bookmark: _Toc142683086][bookmark: _Toc142691026]Some guard RE within the common PRB can be (pre)configured to alleviate the IBE interference between common PRB and dedicated PRB.
[bookmark: _Toc142674461][bookmark: _Toc142683087][bookmark: _Toc142691027]No need to consider other common PRBs dropping rules as PSD limit dropping rule is enough.
	RAN1#111Agreement
Regarding PSFCH transmission under 60 kHz SCS, further study the following alternatives:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details
· Alt 2: Each PSFCH transmission occupies some dedicated PRBs
· FFS details


Regarding PSFCH transmission under 60 kHz SCS, there are only 24 PRBs in a 20MHz RB set, and no interlace structure has been defined. In our opinion, one simple way is not supporting PSFCH transmission under 60 kHz SCS where OCB is required, that means only legacy NR Rel-16 one PRB method is considered for 60k Hz SCS on the region where OCB is not required.
Another way is to design the frequency structure as PSFCH transmission under 15 kHz and 30 kHz SCS, that is each PSFCH transmission occupies 1 dedicated PRB(s) and some common PRBs, which is similar to Alt 3-2a of PSFCH transmission under 15 kHz and 30 kHz SCS.
Both ways are acceptable to us, and for a unified design of PSFCH transmission, the second way is slightly preferred.
[bookmark: _Toc131794539][bookmark: _Toc135063216][bookmark: _Toc142674462][bookmark: _Toc131768920][bookmark: _Toc142683088][bookmark: _Toc131794629][bookmark: _Toc131788981][bookmark: _Toc131794449][bookmark: _Toc127276114][bookmark: _Toc142691028]Regarding PSFCH transmission under 60 kHz SCS, alt 1 is preferred:
[bookmark: _Toc135063217][bookmark: _Toc131794630][bookmark: _Toc142683089][bookmark: _Toc131794450][bookmark: _Toc131788982][bookmark: _Toc131768921][bookmark: _Toc131794540][bookmark: _Toc142674463][bookmark: _Toc142691029]Each PSFCH transmission occupies K dedicated PRB and 2 common PRBs
[bookmark: _Toc142674464][bookmark: _Toc135063218][bookmark: _Toc131794541][bookmark: _Toc131788983][bookmark: _Toc142683090][bookmark: _Toc131794631][bookmark: _Toc131794451][bookmark: _Toc131768922][bookmark: _Toc142691030]K is equal or larger than 1 (gap between each of K PRBs is larger than 1MHz to avoid PSD limitation)
If Alt 1-1a or Alt 3-2a is applied, each PSFCH transmission occupies some common PRBs to meet the OCB requirement, and one dedicated PRB to convey the HARQ feedback is enough considering the legacy NR SL PSFCH format. But the power needs to be split to two parts, one part for common PRB and another part for dedicate PRB, as observed above, the power on common PRB will cause IBE interference to dedicated PRB, besides guard band PRB/RE between common PRB and dedicated PRB, decreased power can be set for common PRB. It should be pointed out that decreased power set for common PRBs is also beneficial for dedicated PSFCH performance.
[bookmark: _Toc118739004][bookmark: _Toc118730524][bookmark: _Toc118727157][bookmark: _Toc127276115][bookmark: _Toc131788984][bookmark: _Toc131794632][bookmark: _Toc142683091][bookmark: _Toc142674465][bookmark: _Toc135063219][bookmark: _Toc131794542][bookmark: _Toc131794452][bookmark: _Toc131768923][bookmark: _Toc24899][bookmark: _Toc142691031]To address the PSD limitation and IBE issue between common PRB and dedicated PRB of PSFCH, decreased power can be set for common PRBs.
One more thing for Alt 1-1a or Alt 3-2a is PAPR issue, cycle shift hopping like NR-U PUCCH format 0 can be considered for PSFCH transmission PRBs to alleviate the PAPR influence, so that PAPR is not a serious problem.
[bookmark: _Toc135063220][bookmark: _Toc142683092][bookmark: _Toc142674466][bookmark: _Toc142691032]PRB-level cyclic shift hopping as in NR-U is considered to reduce PAPR for PSFCH transmission.
Mode 2 resource (re)selection due to C-LBT failure
In RAN2 LS R2-2306713, RAN2 discussed mode 2 resource (re)selection due to the detection of consistent LBT (C-LBT) failure on an RB set, and made the following agreements: 
	· MAC informs PHY of the RB set information where SL C-LBT failure was detected.
· During resource (re)selection, PHY excludes the resources for the RB set where C-LBT failure was detected. 



There are two methods to achieve that PHY excludes the resources for the RB set where C-LBT failure was detected. In the first method, for the definition of total candidate resources in the step1 of mode 2 sensing,  candidate resources include only the resources in the resource pool that overlap with the RB set without C-LBT failure . That is to say, total candidate resources do not include candidate resources that overlap with the RB set with C-LBT failure. In the second method, in step 5 or step 6 of mode 2 sensing, PHY excludes candidate resources that overlap with the RB set with C-LBT failure. In the second method, in many cases, the number of candidate resources remaining in the set   will be smaller than . In order to resolve this issue，the set  can be initialized to the set  before excluding candidate resources that overlap with the RB set with C-LBT failure. However, this will affect mode sensing performance. Therefore, we prefer the first method mentioned above.
[bookmark: _Toc142683093][bookmark: _Toc142674467][bookmark: _Toc142691033]For Mode 2 sensing due to C-LBT failure:
[bookmark: _Toc142674468][bookmark: _Toc142683094][bookmark: _Toc142691034]For the definition of total  candidate resources in the step1 of mode 2 sensing,  candidate resources don’t include any resources overlapped with the RB set where C-LBT failure was detected 

Power limitation for PSFCH
	Agreement
RAN1 further study the followings:
Whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation.


In different regions, PSD limitation is different [6], so it seems hard to update the power control formula to be applied to most situation. On the other hand, NR-U UE may be scheduled to transmit on continuous interlace in one RB set, then the same situation exists as SL-U transmission. Both of them suffer the PSD limitation while PSD is not considered in PUSCH power control procedure. So in our opinion, it is not needed to consider PSD limit in RAN1.
[bookmark: _Toc142683014][bookmark: _Toc142674392][bookmark: _Toc142690959]Power control procedure for PUSCH transmission in NR-U does not consider PSD limitation in RAN1.
[bookmark: _Toc131794633][bookmark: _Toc135063221][bookmark: _Toc131794453][bookmark: _Toc142683095][bookmark: _Toc142674469][bookmark: _Toc131794543][bookmark: _Toc131768924][bookmark: _Toc131788985][bookmark: _Toc142691035]To address PSD limit over power control, PSD limitation for PSFCH is not needed to be considered in RAN1 following NR-U.
CSI measurement and feedback  
R16 SL support wide-band CQI/RI feedback according to CSI-RS in unicast scenario, and MAC CE is used to convey the CSI feedback considering the aperiodic RS. For SL-U, transmissions cannot be guaranteed periodic, so R16 aperiodic CSI measurement and feedback mechanism can be studied as the start point for SL-U.
In shared spectrum, the channel bandwidth occupied by a UE may be as large as multiple RB sets, so sub-band CSI feedback can be considered for SL-U.
[bookmark: _Toc13057][bookmark: _Toc30032][bookmark: _Toc20704][bookmark: _Toc29739][bookmark: _Toc25154][bookmark: _Toc115460049][bookmark: _Toc118727161][bookmark: _Toc19117][bookmark: _Toc127276119][bookmark: _Toc118730528][bookmark: _Toc118739008][bookmark: _Toc22279][bookmark: _Toc26110][bookmark: _Toc142683096][bookmark: _Toc131788986][bookmark: _Toc131794634][bookmark: _Toc135063222][bookmark: _Toc131768925][bookmark: _Toc142674470][bookmark: _Toc131794544][bookmark: _Toc131794454][bookmark: _Toc142691036]R16 CSI measurement and feedback mechanism can be reused for SL-U:
[bookmark: _Toc4863][bookmark: _Toc118727162][bookmark: _Toc28943][bookmark: _Toc131768926][bookmark: _Toc10078][bookmark: _Toc131794635][bookmark: _Toc131794545][bookmark: _Toc25347][bookmark: _Toc131794455][bookmark: _Toc12630][bookmark: _Toc115460050][bookmark: _Toc118730529][bookmark: _Toc127276120][bookmark: _Toc131788987][bookmark: _Toc5098][bookmark: _Toc118739009][bookmark: _Toc20607][bookmark: _Toc142683097][bookmark: _Toc142674471][bookmark: _Toc8850][bookmark: _Toc135063223][bookmark: _Toc142691037]FFS sub-band (e.g., per-RB set) CSI feedback for interlace RB based transmission
Conclusion
According to the discussion above, we provide the following observations and proposals on physical layer structure for sidelink on FR1 unlicensed spectrum:
Observation 1:	If legacy NR SL structure were reused for slots with 2 candidate starting symbols, three problems would need to be handled:
•	At Rx UE side, the PSCCH blind decoding number in a slot will be beyond UE’s capacity
•	At Tx UE side, physical layer rate matching, DMRS symbol generation and RE mapping adjustment according to 2nd starting symbol when LBT fails at 1st starting symbol will be beyond UE’s capacity
•	The selected MCS by MAC layer cannot feasible for both 1st and 2nd starting symbol due to different available symbols.
Observation 2:	Common PSCCH time domain position for both 1st and 2nd starting symbol within slot is beneficial due to:
•	Same PSCCH mapping based on 2nd starting symbol for both 1st and 2nd starting symbol from Tx UE respective
•	Not increasing the PSCCH blind decoding complexity from RX UE respective
•	A MCS can be used for both 1st and 2nd starting symbol.
Observation 3:	Allocate the remain power budget () to the non-anchor RB set(s) within the resource pool containing the COT is better to improve the power level than to the non-anchor RB set(s) within the SL BWP.
Observation 4:	For contiguous K interlace subchannel, the start interlace index, K and number of subchannels can determine all the subchannels within one RB set, while for non-contiguous K interlace subchannel, the two parameters are not enough.
Observation 5:	Large value of N will impact the PSFCH capacity and increase the COT loss risk.
Observation 6:	Besides N dedicated (pre)configured PSFCH resource associated with a PSSCH, dynamically indicate additional PSFCH resource of the PSSCH in (pre)configured PSFCH resource associated with another PSSCH is helpful to avoid PSFCH collision and PSFCH capacity problems.
Observation 7:	Power control procedure for PUSCH transmission in NR-U does not consider PSD limitation in RAN1.

Proposal 1:	To address not increasing UE implementation complexity, for a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, support that:
•	Common PSCCH time domain position which is next to 2nd PSCCH/PSSCH transmission starting symbol
•	Only once PSCCH/PSSCH mapping based on 1st or 2nd starting symbol for both 1st and 2nd starting symbol transmission
Proposal 2:	Support two or more candidate starting symbols for S-SSB transmission.
Proposal 3:	For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, if PSCCH/PSSCH transmission starts from 1st starting symbol, support Option 2 + Option D:
•	Regarding Tx UE behaviour, PSCCH/PSSCH transmission has only 1 AGC symbol as Rel-16 NR SL UE at 1st starting symbol
•	Regarding Rx UE behaviour, it is left to UE implementation to monitor 1 or 2 symbol(s) for AGC purpose
Proposal 4:	For value of N_ref, no need to consider other values except for 10 and 11.
Proposal 5:	For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the usage of PRBs in guard band can be dynamically indicated in SCI when TB transmission occupies multiple RB set for TBS determination.
Proposal 6:	Only one MCS is selected for both 1st and 2nd starting symbol.
Proposal 7:	For the S-SSB repetition within an RB set, the index of the S-SSB within the repeated S-SSB together with the number of repeated S-SSBs in each direction and the repetition direction needs to be configured
•	Gap value between S-SSB can be negative value or positive value
•	The repetition direction and the number of S-SSB repetitions in each direction are configured per RB set
Proposal 8:	Adopt the following steps to determine the pattern of repeated target RB sets
•	Set a reference RB set, e.g. the RB set with the S-SSB indicated by ARFCN
•	Determine the number of RB sets in each direction according to configured repetition direction/number of RB sets in each direction
Proposal 9:	Adopt the following steps to determine the pattern of the S-SSB repetition in the target RB set
•	1) Determine the center RB for the S-SSB pattern in the first RB set, denoted as RBc and the S-SSB SSBc to which this center RB belongs
•	2) Shift the SSBc in the way that the RBc coincides with RBs, where RBs is the center RB for the target RB set
•	3) Repeat the S-SSB to each direction in the target RB set based on the number of S-SSBs in each direction counting from the SSBc in the first RB set.
Proposal 10:	To transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain within a RB set to meet OCB requirement:
•	N values from 2 to 10
•	Gap values from -88 to 88
Proposal 11:	For PAPR issue due to SSB repetition within RB set and between RB sets, support option3:
•	Option 3: no specification impact to reduce PAPR
Proposal 12:	For SSB(s) in anchor RB set, maximal power  is set for anchor RB set power calculation regardless of the used RB sets.
Proposal 13:	For SSB(s) power control in non-anchor RB set, the remain power budget ()   allocation can be considered non-anchorper non-anchor RB set in the resource pool containing the COT
Proposal 14:	Regarding the number and location(s) of additional candidate S-SSB occasions, support that:
•	Values of K are from 0 to 2
•	Gap is within 1279
Proposal 15:	R16 SL synchronization procedure for sidelink synchronization information transmission and Sidelink synchronization reference selection can be reused for SL-U.
Proposal 16:	At least 1 or 2 sets of consecutive slots can be indicated based on R16 NR SL TRIV, FFS whether and how to support indicating more than two sets of consecutive slots.
Proposal 17:	Both the starting time and duration of the set of consecutive slots should be indicated according to the t1 and t2 derived from TRIV.
Proposal 18:	For usage of PRB(s) in the intra-cell guard band:
•	For interlace RB based transmission, 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
•	For continuous RB based transmission, the PRB(s) in the intra-cell guard band can only 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
•	The PRB(s) in the intra-cell guard band is not used for PSFCH/S-SSB transmission
Proposal 19:	Legacy NR SL FRIV mechanism is reused for interlace RB-based PSSCH transmission sub-channel index(s) indication
Proposal 20:	Only support different number of RB set(s) while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB in case resource of the TB is not reserved by prior SCI.
Proposal 21:	In sensing procedure for interlace RB-based PSCCH/PSSCH transmission, support both subchannel numbers and RB set numbers are provided by higher layer, and there alternatives can be considered:
•	Alt1：Higher layer provides subchannel numbers within RB set and RB set number
•	Alt2：Higher layer provides the total subchannel numbers of the TB and RB set number
•	Alt3：Higher layer provides the total subchannel numbers of the TB and a RB set number list
Proposal 22:	To configure a resource pool for IRB based transmission, the following parameters are provided:
•	Start interlace index
•	K
•	Number of subchannels within one RB set
•	Start index of RB set
•	Number of RB set
Proposal 23:	The benefit of non-contiguous K interlace subchannel shall be further discussed to determine whether to support it.
Proposal 24:	Legacy NR Rel-16 SL PSCCH mapping rule is reused for SL-U contiguous RB-based PSCCH/PSSCH transmission.
Proposal 25:	In mode 2 resource allocation procedure, if the leading subchannel of candidate resource includes intra-cell guardband PRBs, such candidate resource should be excluded.
Proposal 26:	For contiguous RB-based transmission, remaining PRBs in the resource pool is not used by UE as legacy NR Rel-16 SL.
Proposal 27:	When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption:
•	COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s) either in common interlace of a dedicated interlace which is orthogonal to the dedicate PSFCH resource
Proposal 28:	Regarding locations of candidate PSFCH occasion(s), support that:
•	Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions by reusing legacy subchannel to PSFCH mapping mechanism per RB set
•	Whether candidate PSFCH occasion(s) are in different slots of the same RB set(s) or in different RB sets of the same slot or some candidate PSFCH occasion(s) are in different slots of the same RB set(s) and some candidate PSFCH occasion(s) are in different RB sets of the same slot can be left for configuration
Proposal 29:	Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration, support that:
•	Do not specify additional Rx UE behavior on transmitting PSFCH
•	PSSCH Tx UE attempts to receive on next PSFCH occasion as long as PSFCH has not been received and there is still additional PSFCH occasions, and generates HARQ-ACK information to higher layer based on PSFCH reception on all the associated candidate PSFCH occasion(s)
•	‘a’ in formula ‘Z=a+b’ should be reinterpreted as the gap between PSSCH and the last PSFCH occasion within the N associated candidate PSFCH occasion(s)
•	The last PSFCH occasion is used to determine the reference slot n for PUCCH resource
Proposal 30:	Do not support COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSSCH transmissions.
Proposal 31:	Value of N is 1 or 2 according to (pre-)configuration.
Proposal 32:	Tx UE can dynamically indicate whether to feedback HARQ information of another previous PSSCH besides current associated PSSCH in (pre)configured PSFCH occasion.
Proposal 33:	Some guard RE within the common PRB can be (pre)configured to alleviate the IBE interference between common PRB and dedicated PRB.
Proposal 34:	No need to consider other common PRBs dropping rules as PSD limit dropping rule is enough.
Proposal 35:	Regarding PSFCH transmission under 60 kHz SCS, alt 1 is preferred:
•	Each PSFCH transmission occupies K dedicated PRB and 2 common PRBs
•	K is equal or larger than 1 (gap between each of K PRBs is larger than 1MHz to avoid PSD limitation)
Proposal 36:	To address the PSD limitation and IBE issue between common PRB and dedicated PRB of PSFCH, decreased power can be set for common PRBs.
Proposal 37:	PRB-level cyclic shift hopping as in NR-U is considered to reduce PAPR for PSFCH transmission.
Proposal 38:	For Mode 2 sensing due to C-LBT failure:
•	For the definition of total  candidate resources in the step1 of mode 2 sensing,  candidate resources don’t include any resources overlapped with the RB set where C-LBT failure was detected
Proposal 39:	To address PSD limit over power control, PSD limitation for PSFCH is not needed to be considered in RAN1 following NR-U.
Proposal 40:	R16 CSI measurement and feedback mechanism can be reused for SL-U:
•	FFS sub-band (e.g., per-RB set) CSI feedback for interlace RB based transmission
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