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Introduction
In RAN1#110bis-e [1], SL-U physical layer structures and procedures were discussed with great progress achieved. The agreements are listed as below: 
	Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding 1 sub-channel equals K interlace(s)
· At least K=1 and K=2 is supported for 15 kHz SCS
· At least K=1 is supported for 30 kHz SCS
· FFS: details related to multiple RB sets
Working assumption: 
Support maximum 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The candidate starting symbol(s) are intended for AGC purpose
· FFS: other potential uses of the candidate starting symbol(s)
· FFS other details, e.g., applicable scenarios (including SCS), position of 2nd starting symbol, TBS determination, PSCCH blind decoding complexity, processing time constraints, etc.
· FFS whether 2 candidate starting symbols is also supported for slots with PSFCH
Agreement
To meet OCB and PSD requirement for S-SSB transmission, down-select between the followings for 15 kHz and 30 kHz SCS:
· Option 1: Using interlaced RB transmission for S-PSS/S-SSS/PSBCH
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· FFS: whether/how the above options apply to all or subset of channel type of S-PSS/S-SSS/PSBCH
· Note: RAN1 further study the relationship between above options and temporary OCB exemption, and the discussion on temporary OCB exemption can continue even if option 1 or option 3 is supported
FFS: how to handle 60 kHz SCS (if needed, not limited to option 1 or option 3)
Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· When more than one RB set is used for transmissions, down-select one of the followings
· Option A: Support that the used interlace index(s) in different RB sets are always the same
· Option B: Support that the used interlace index(s) in different RB sets can be different
· FFS details
Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Down-select one of the followings
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Option 2: Support explicitly indicating at least the used sub-channel index(s)
· At least RB set index(s) is not explicitly indicated
· FFS details
Agreement
For PSCCH and PSSCH in SL-U:
· PSCCH is transmitted within 1 sub-channel
· At least support Option 1 below
· Option 1: PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· Note: the lowest sub-channel may not be entirely contained in the lowest RB set
· FFS whether/how to handle the case where UEs supporting different bandwidths can use the same resource pool to communicate with each other, e.g., whether/how to additionally support Option 2 below
· Option 2: PSCCH locates in every RB set of corresponding PSSCH
· Note: the above options do not imply any restriction on the mapping of sub-channels to PRBs.
· FFS other details
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
Agreement
At least R16/R17 NR SL S-SSB slots are excluded from SL resource pool.
· Note: whether or not additional candidate S-SSB occasions are excluded from resource pool will be discussed after the details of additional candidate S-SSB occasions are clearer
Agreement
At least there is 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details 
Agreement
To address PSFCH transmission dropping due to LBT failure, the followings are to be studied:
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Alt 2: PSFCH resources are dynamically indicated
· Alt 3: Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE
· Alt 4: drop PSFCH transmission
· Alt 5: Support trigger based HARQ feedback reporting for non-numerical HARQ FB and one shot HARQ FB
· Combination of above alternatives are not precluded 
· FFS details of above alternatives
Agreement
Regarding additional candidate S-SSB occasions:
Their number and time domain locations are (pre-)configured or pre-defined


In this paper, further analysis about resource pool configuration, slot structure, PSFCH and S-SSB related issues are provided based on the conclusions and agreements. 
Discussions 
Slot structure
For multi-consecutive slot transmission (MCSt), which has been supported for Mode 1 or Mode 2 resource allocation in SL-U, the interruption time between any two of SL transmissions should not exceed a certain threshold for such SL transmission burst to maintain the successfully initiated COT. To achieve this target, firstly (pre)configuration of only a sub-set of symbols in a slot as legacy NR Rel 16/17 SL’ s manner should not be supported for SL-U, which means that 14 symbols should be (pre)configured as default symbol number of SL slot for normal CP and 12 symbols should be (pre)configured as default symbol number of SL slot for extended CP, and secondly, the gap symbol within a SL slot( before PSFCH symbol) or between slots(the last symbol of a SL slot) should be occupied if the gap is longer than 16/25us, in our opinion, CP extension which has been agreed in NR-U can be reused to fill the gap symbol(s) .
[bookmark: _Toc118727110][bookmark: _Toc118730476][bookmark: _Toc14818][bookmark: _Toc20838][bookmark: _Toc25244][bookmark: _Toc32274][bookmark: _Toc30258][bookmark: _Toc115460009][bookmark: _Toc18678][bookmark: _Toc27456][bookmark: _Toc118738956]In SL-U, to maintain the initiated COT
[bookmark: _Toc118727111][bookmark: _Toc118730477][bookmark: _Toc118738957]All the symbols in a slot should be (pre)configured as available SL symbols
[bookmark: _Toc118727112][bookmark: _Toc118730478][bookmark: _Toc118738958]CP extension is supported to reduce the gap within a slot or between slots
Legacy SL slot contains an AGC symbol at the first position, a gap symbol at the last position, and the remaining symbols are used as PSCCH/PSSCH when PSFCH resources are not configured in this slot. Besides, additional one gap symbol, one PSFCH AGC symbol and one PSFCH symbol exists after PSCCH/PSSCH symbol in the slot when PSFCH resources are configured, as shown in Figure 1.



                       
(a)SL slot without PSFCH                         (b)SL slot with PSFCH
Figure 1: Slot structure for NR-SL
If legacy slot structure is reused for SL-U, there is only one start symbol in a slot, and once LBT failure happens before the first symbol, the UE loses the chance to transmit this PSSCH, which will impact the SL-U communication performance. To address LBT failure issue, some companies suggest supporting additional starting symbol(s) within a slot for PSCCH/PSSCH transmission like NR-U. As discussed in last meeting, supporting more than one start symbols is beneficial to acquire the channel, while some fundamental issues need to be carefully addressed:
(1) PSCCH blind decoding issue
When 2 candidate starting symbols in a slot is supported, the PSCCH blind decoding may need to be performed twice considering PSCCH is located in the first symbol of PSSCH region if legacy NR SL structure were reused. In some cases, the PSCCH blind decoding number in a slot will be beyond UE’s capacity. To overcome this problem, the PSCCH can be placed on a common position, two advantages can at least be exploited. For one thing, unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol can be achieved, and for another thing, no matter which starting symbol is finally used at the Tx UE side, only one PSCCH blind decoding occasion as legacy NR SL is needed, as shown in Figure 2.


Figure 2 Common PSCCH resource for 2 candidate starting symbols slot structure
The common symbol position of PSCCH can be (pre)configured. In this way, Rx UE only need to detect once PSCCH at the (pre)configured occasion.
[bookmark: _Toc118727103][bookmark: _Toc118738949]Common PSCCH time domain position for both 1st and 2nd starting symbol within slot can achieve:
[bookmark: _Toc118727104][bookmark: _Toc118738950]unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
[bookmark: _Toc118727105][bookmark: _Toc118738951]not increasing the PSCCH blind decoding complexity
It should be noted that common PSCCH resource slot structure can also avoid the PSCCH blind complexity issues for more than two candidate starting symbols.
(2) TB size determination
Another issue towards 2nd starting symbol is how Tx UE determines the TB size, since Tx UE usually needs to prepare TB before knowing the LBT outcome. Preparing two TB is workable but insensible, and it will impact the UE implementation and cost. In our opinion, preparing one TB at Tx UE side as usual is more competitive, with the following two options:
· Option1: always prepare TB according to 1st starting symbol
· Option2: always prepare TB according to 2nd starting symbol
In our opinion, option1 is preferred, because option 2 may decrease the communication efficiency as COT sharing may exist in SL-U with high probability. Always prepare TB according to 2nd starting symbol will be likely to cause resource waste. If Tx UE fails to transmit at first starting symbol but successes at the second starting symbol, the symbols before 2nd starting symbol are punctured. Although this will impact the first transmission, it is still beneficial for HARQ combination as the common PSCCH and some PSSCH symbols can still be received.
[bookmark: _Toc118727106][bookmark: _Toc118738952]Always preparing one TB according to 1st starting symbol for both 1st or 2nd starting symbol within a slot is more competitive
(3) Other issues
With regard to processing time constraints, as observed above, always preparing one TB at Tx UE side will not bring any processing time constraints for PSSCH transmission. Several symbols' delay for PSSCH start symbol within a slot will not bring any processing time constraints for HARQ feedback either, as HARQ delay RTT is configurable in slot level. 
[bookmark: _Toc118727107][bookmark: _Toc118738953]Processing time constraints are not serious problems if always one TB at Tx UE is prepared. 
In all, it is proposed that supporting additional candidate starting symbols within a slot for a PSCCH/PSSCH transmission should follow some rules to alleviate the system performance influence and spec impact.
[bookmark: _Toc118727113][bookmark: _Toc118730479][bookmark: _Toc118738959]Support more than 1 candidate starting symbols within a slot for a PSCCH/PSSCH transmission on condition that:
[bookmark: _Toc118727114][bookmark: _Toc118730480][bookmark: _Toc118738960]Common PSCCH time domain position is (pre)configured
[bookmark: _Toc118727115][bookmark: _Toc118730481][bookmark: _Toc118738961]Preparing TB according to 1st starting symbol
[bookmark: _Toc118727116][bookmark: _Toc118730482][bookmark: _Toc118738962]The transmission between the first and second starting symbol is punctured when the channel(s) before the second starting symbol are sensed to be idle for Tx UE.
S-SSB
An RB set is configured approximately 20MHz as an LBT channel, if frequency resources of a S-SSB occupy more than one RB set, the probability of channel access failure increases a lot because UE has to successfully assess every RB set that S-SSB occupies. Besides, legacy frequency resource size of S-SSB is 11 RB, while the RBs in one RB set is as many as 100 RBs for 15k SCS and 50 RBs for 30k SCS, which are enough to convey S-SSB whilst legacy S-SSB design is not changed too much. Thus the frequency range of one S-SSB is better within a RB set to avoid too much resource occupancy and LBT failure caused dropping. Besides, considering the UE S-SSB blind decode (BD) complexity, it is better that S-SSB is (pre)configured within a determined RB set. In addition, considering that a SL BWP in shared spectrum can be 20MHz, e.g., some low capability UE can only support 20MHz, and as NR SL, the designed S-SSB frequency resources should be within a SL BWP, and if a S-SSB were designed to occupy more than one RB set, then it cannot be used for 20MHz BWP case.
[bookmark: _Toc30553][bookmark: _Toc6509][bookmark: _Toc5300][bookmark: _Toc29670][bookmark: _Toc115460013][bookmark: _Toc15192][bookmark: _Toc6458][bookmark: _Toc10919][bookmark: _Toc118727117][bookmark: _Toc118730483][bookmark: _Toc118738963]Frequency range of one S-SSB should be within a determined RB set on shared carrier from system respective. 
For the region where OCB is required, how to design S-SSB frequency resource needs to be discussed further. In ETSI regulation [2], OCB requirement can be temporary exempted during a COT. But this is not suitable to S-SSB transmission. For SL-UE, S-SSB is a broadcast type signal and is usually transmitted by multiple UEs in an SFN manner. S-SSB transmission can be seen as a system level signal, while the temporary exemption can only be applied from UE respective. Channel structure meeting OCB requirement may as well still be needed for some UE. Moreover, small bandwidth of S-SSB will impact the S-SSB coverage due to the PSD limitation. Thus it is suggested that equipment operating temporarily with an Occupied Channel Bandwidth less than 80 % of its Nominal Channel Bandwidth under a minimum of 2 MHz is not applicable for S-SSB.
[bookmark: _Toc19750][bookmark: _Toc31038][bookmark: _Toc10477][bookmark: _Toc4525][bookmark: _Toc24211][bookmark: _Toc26067][bookmark: _Toc6597][bookmark: _Toc115460014][bookmark: _Toc118727118][bookmark: _Toc118730484][bookmark: _Toc118738964]Temporary exemption of OCB requirement is not applicable for S-SSB transmission due to two reasons:
[bookmark: _Toc118727119][bookmark: _Toc118730485][bookmark: _Toc118738965]It is hard to justify whether slot level SSB transmission is ‘temporary’ from system perspective
[bookmark: _Toc118727120][bookmark: _Toc118730486][bookmark: _Toc118738966]Small bandwidth of SSB will impact the SSB coverage due to the PSD limitation
S-SSB in legacy R16 NR SL occupies 11RBs in frequency domain and 14 symbols (including gap symbol for normal CP) in time domain within SL slot, the design will not meet the OCB requirement for SL-U if OCB is required in this area. To solve this problem, option1 and option3 are to be down-selected for 15 kHz and 30 kHz SCS:
· Option 1: Using interlaced RB transmission
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
For option 1, interlaced RB transmission for S-SSB does not depend on other transmissions to meet OCB requirement, and S-SSB can either be configured outside resource pool or inside resource pool. If S-SSB is (pre)configured inside a resource pool, as PSSCH is interlace based RB transmission, then only interlaced RB based S-SSB design can be adopted with PSSCH FDMed in a RB set. So option1 is preferred.
The above options are designed considering OCB requirement. As to the region where OCB is not required, legacy S-SSB slot structure can be reused directly. It should also be noted that interlace structure is not defined for 60k SCS.  So for 60k SCS, only continuous RB based transmission where OCB is not required is supported. In all, legacy NR Rel-16 SL S-SSB definition can be reused for the region where OCB is not required.
[bookmark: _Toc19728][bookmark: _Toc27622][bookmark: _Toc8080][bookmark: _Toc5449][bookmark: _Toc596][bookmark: _Toc8969][bookmark: _Toc115460015][bookmark: _Toc11156][bookmark: _Toc2277][bookmark: _Toc118727121][bookmark: _Toc118730487][bookmark: _Toc118738967]If OCB is required, interlaced RB transmission for S-SSB (option1) is preferred for 15 kHz and 30 kHz SCS.
[bookmark: _Toc118727122][bookmark: _Toc118730488][bookmark: _Toc115460016][bookmark: _Toc7703][bookmark: _Toc118738968]If OCB is not required, legacy NR Rel-16/17 S-SSB slot structure is reused directly for 15 kHz and 30 kHz SCS
[bookmark: _Toc118727123][bookmark: _Toc118730489][bookmark: _Toc118738969]60 kHz SCS S-SSB can only be used for regions where OCB is not required and legacy NR Rel-16/17 S-SSB slot structure is reused 
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 synchronization procedure. This mechanism can be used as the starting point of SL-U. Over unlicensed band the SSB signal may fail to access the channel for some of S-SSB transmissions, and this will decrease the synchronization performance. To alleviate the impact, more transmission occasions can be considered for each set of SSB resources in the synchronization period.
If additional S-SSB transmission occasions are configured, a lot of resources may be wasted if PSCCH/PSSCH cannot be transmitted on these slots. From this perspective of view, at least additional S-SSB transmission slots can be (pre)configured overlapping with the slots within a resource pool, and then S-SSB transmission and PSCCH/PSSCH transmissions in the same slot can be considered to be allowed in system level. Besides, for time domain structure in a slot for S-SSB, legacy structure (e.g. 14 symbols for normal CP) can be reused. If S-SSB transmission is on a slot in a resource pool, it means in the same slot there may be transmission of S-SSB and PSSCH from different UEs. In case S-SSB and PSSCH transmission take place at different starting point or occupies different number of symbols in the same slot, AGC problems would arise. All symbols in the slot should be available for either S-SSB or PSSCH transmission.
[bookmark: _Toc460][bookmark: _Toc18404][bookmark: _Toc28886][bookmark: _Toc12087][bookmark: _Toc28125][bookmark: _Toc115460017][bookmark: _Toc21019][bookmark: _Toc5825][bookmark: _Toc25625][bookmark: _Toc118727124][bookmark: _Toc118730490][bookmark: _Toc118738970]R16 SL synchronization procedure can be reused for SL-U.
[bookmark: _Toc7183][bookmark: _Toc115460018][bookmark: _Toc118727125][bookmark: _Toc118730491][bookmark: _Toc8538][bookmark: _Toc17409][bookmark: _Toc6568][bookmark: _Toc3182][bookmark: _Toc8925][bookmark: _Toc361][bookmark: _Toc1167][bookmark: _Toc118738971]Additional S-SSB transmission occasions can be (pre)configured which can be in the same slots of a  resource pool
[bookmark: _Toc118730492][bookmark: _Toc118738972]PSSCH transmission using part of symbols in such slot is not allowed
[bookmark: _Toc118730493][bookmark: _Toc118738973]S-SSB transmission using part of symbols in such slot is not allowed
[bookmark: _Toc31384]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 SSB transmission due to LBT failure, fewer symbols together with larger bandwidth than legacy 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 starting symbol 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 (any time instance 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 repetition of some symbols of S-SSB part(part2)
[bookmark: _Toc118727127][bookmark: _Toc118730494][bookmark: _Toc118738974]Support multiple candidate starting symbols for S-SSB transmission, 
[bookmark: _Toc118727128][bookmark: _Toc118730495][bookmark: _Toc118738975]S-SSB with wider bandwidth and less symbols is supported
[bookmark: _Toc118727129][bookmark: _Toc118730496][bookmark: _Toc118738976]FFS the signal transmitted in the symbols before the last candidate starting symbol in the slot

In Rel-16, S-SSB time resource can be (pre)configured at most three sets per carrier as follows in TS 38.331:
	SL-SyncConfigList-r16 ::=          SEQUENCE (SIZE (1..maxSL-SyncConfig-r16)) OF SL-SyncConfig-r16

SL-SyncConfig-r16 ::=              SEQUENCE {
    ...
    sl-SSB-TimeAllocation1-r16       SL-SSB-TimeAllocation-r16   OPTIONAL,    -- Need R
    sl-SSB-TimeAllocation2-r16       SL-SSB-TimeAllocation-r16   OPTIONAL,    -- Need R
    sl-SSB-TimeAllocation3-r16       SL-SSB-TimeAllocation-r16   OPTIONAL,    -- Need R
    ...
}
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
}


[bookmark: _Toc17805]And in each S-SSB resource set, at most 64 S-SSB transmission occasions can be (pre)configured. As agreed in last RAN1 meeting, if RAN1 decides that LBT is performed for S-SSB transmission, in addition to the S-SSB occasions in R16/R17 NR SL design, support additional candidate S-SSB occasions. That means additional S-SSB occasions can be configured to overcome the LBT failure issue, and they can be (pre)configured in the similar way as legacy NR SL signaling. Supposing there are four S-SSB transmission occasions (pre)configured in the SSB resource set, and two additional S-SSB transmission occasions are configured in each SSB resource set, the example is shown in figure 4:



Figure 4: an example of two additional SSB resource occasions (pre)configured in each SSB resource set

[bookmark: _Toc2862][bookmark: _Toc115460020][bookmark: _Toc118727130][bookmark: _Toc118730497][bookmark: _Toc118738977]Additional S-SSB time resources can be (pre)configured per SSB resource set with additional SSB transmission occasions.
The additional (pre)configured S-SSB occasions can be regarded as additional candidate S-SSB occasions, so the synchronization procedure, SSID, PSBCH (except for DFN and slot index) of additional S-SSB are same as corresponding legacy S-SSB.
Furthermore, UE which is going to transmit SSB will try all the occasions until the channel access succeeded, and similar to gNB, once UE has transmitted the SSB successfully in certain number of transmissions, the Tx UE will not need to transmit on the remaining S-SSB occasions corresponding to the same legacy S-SSB resource.
[bookmark: _Toc32184][bookmark: _Toc115460021][bookmark: _Toc118727131][bookmark: _Toc118730498][bookmark: _Toc118738978]Synchronization procedure, SSID, PSBCH (except for DFN and slot index) of additional SSB occasions are same as corresponding legacy S-SSB occasions.
[bookmark: _Toc30467][bookmark: _Toc115460022][bookmark: _Toc118727132][bookmark: _Toc118730499][bookmark: _Toc118738979]For all the occasions corresponding to the same legacy S-SSB resources, Tx UE only needs to transmit S-SSB on the first number of S-SSB occasions whenever channel access succeeds.
Resource pool related
In this section, the design of time domain and frequency domain of SL-U resource pool are discussed respectively.
Time domain
In time domain, Rel-16 SL resource pool consist of a set of logical slots in a SFN/DFN period using a bitmap. In licensed band, the slots before bitmapping should avoid DL slots, S-SSB slots, slot due to not enough UL symbols. In SL-U, there may be NR-U operation as well as non-3GPP system (Wi-Fi, Bluetooth, etc) operating on the same carrier, so the slots of SL-U resource pool need to consider the similar logical slot generation mechanism in Rel-16, e.g., slots due to not enough UL symbols are excluded from the time resource of SL-U resource pool. But on the other hand, at least for the additional S-SSB slots, as discussed above, they should not be excluded.
[bookmark: _Toc1108][bookmark: _Toc31353][bookmark: _Toc8208][bookmark: _Toc18253][bookmark: _Toc115460023][bookmark: _Toc1752][bookmark: _Toc9828][bookmark: _Toc30161][bookmark: _Toc118727133][bookmark: _Toc118730500][bookmark: _Toc23166][bookmark: _Toc118738980]Legacy Rel 16 resource pool slot determination can be used for SL-U resource pool, except that:
[bookmark: _Toc15407][bookmark: _Toc22760][bookmark: _Toc24429][bookmark: _Toc22790][bookmark: _Toc7127][bookmark: _Toc26728][bookmark: _Toc21267][bookmark: _Toc115460024][bookmark: _Toc118727134][bookmark: _Toc118730501][bookmark: _Toc118738981]Additional S-SSB slots are not excluded from resource pool.
IRB based transmission in Frequency domain
For interlace RB based resource pool, the legacy method can be applied with some modification. Specifically, interlace RB based resource pool consists of several sub-channels made up of discrete RBs instead of continuous RBs. 
In NR-U, IRB consits of RBs  which distribute on a large spectrum ranges. The minimum schedule unit is one IRB in one RB set, which occupies 10 or 11 discrete RBs. To define an interlace RB based resource pool, a sub-channel can be (pre-)configured to include one or more SL-IRBs, each of which is defined as one IRB within a RB set. Taking the below figure as an example, the resource pool includes N RB sets. In an RB set, there are M SL-IRBs. In total, the resource pool consists of N*M SL-IRB. These SL-IRB could be indexed from 0 to N*M-1 consecutively. Then for a sub-channel, it consists of K continuous SL-IRBs.


Figure 5: Example of SL-IRB
Based on above mentioned sub-channel, the interlace based resource pool can be (pre-)configured according to start position of subchannel, sub-channel size and number of sub-channels, similar as Rel-16 resource pool definition.
[bookmark: _Toc19215][bookmark: _Toc10316][bookmark: _Toc12225][bookmark: _Toc16377][bookmark: _Toc115460025][bookmark: _Toc32229][bookmark: _Toc8432][bookmark: _Toc22517][bookmark: _Toc118727135][bookmark: _Toc118730502][bookmark: _Toc118738982]The interlace RB based resource pool in frequency domain can be (pre-)configured according to：
[bookmark: _Toc18845][bookmark: _Toc15536][bookmark: _Toc115460026][bookmark: _Toc3380][bookmark: _Toc12142][bookmark: _Toc15576][bookmark: _Toc29217][bookmark: _Toc8901][bookmark: _Toc118727136][bookmark: _Toc118730503][bookmark: _Toc118738983]Start position of subchannel
[bookmark: _Toc25118][bookmark: _Toc14974][bookmark: _Toc4012][bookmark: _Toc4068][bookmark: _Toc20266][bookmark: _Toc27296][bookmark: _Toc115460027][bookmark: _Toc26170][bookmark: _Toc118727137][bookmark: _Toc118730504][bookmark: _Toc118738984]Sub-channel size as K continuous SL-IRBs, where one SL-IRB is an IRB within a RB set.
[bookmark: _Toc26604][bookmark: _Toc24027][bookmark: _Toc3397][bookmark: _Toc115460028][bookmark: _Toc1760][bookmark: _Toc29470][bookmark: _Toc25377][bookmark: _Toc13693][bookmark: _Toc118727138][bookmark: _Toc118730505][bookmark: _Toc118738985]Number of sub-channels
In last meeting, it has been agreed that one subchnanel equals K interlace(s) according to the configuration. For multiple RB sets, there are two options for subchannel indexing:
· Option1: Subchannel is defined to be spanned over all RB sets
In this option, as minimum transmission granularity is no longer one subchannel but one IRB within one RB set, then two level frequency indication as NR-U is needed to indicate the allocated resource. One is used to indicate the interlace indexes, and another is used to indicate the RB set indexes
· Option2: Subchannel is defined to be within one RB set and indexed across all the RB set included in resource pool
· Option 2-1: Subchannel is defined to be within one RB set and indexed as first IRB index and then RB set index
· Option 2-2: Subchannel is defined to be within one RB set and indexed as first RB set index and then IRB index
In option2, subchannel index itself is composed by specific interlace index and RB set index, so legacy FRIV based resource indication can be used directly.
Comparing the above options with each other, it can be seen that for option1, subchannel may not be the indication granularity. And the indicated subchannel size in SCI may change between initial transmission and retransmission, leading to more spec impact on subchannel based measurement and sensing related procedure. If legacy FRIV procedure are to be reused for option1, then RB set number of each PSSCH transmission need to be unchanged, this is not flexible for PSSCH resource selection. While for option 2, subchannel is the transmission granularity and the subchannel size can be seen unchanged between initial transmission and retransmissions, which is closer to legacy NR SL procedure.
Furthermore, as to option 2-2, PSSCH resource composing with more than one subchannels may be more prone to spanning multiple RB set, which is bad for LBT. So option 2-1 is preferred.
[bookmark: _Toc118727108][bookmark: _Toc118738954]If subchannel is defined to be spanned over all RB sets, the indicated subchannel size in SCI may change between initial transmission and retransmission, which will impact the subchannel based measurement and sensing related procedure
[bookmark: _Toc115460029][bookmark: _Toc14668][bookmark: _Toc118727139][bookmark: _Toc118730506][bookmark: _Toc118738986][bookmark: _Toc115460030][bookmark: _Toc5964]Support that IRB based subchannel is defined to be within one RB set and indexed of first IRB index and then RB set index across all the RB sets in resource pool
In legacy NR SL, FRIV indicates the start subchannel and a number of continuous subchannel of at most three PSSCH(s). For IRB based subchannel in SL-U, subchannel maps to discrete RBs, continuous subchannel indexes always map to discrete PRBs. From this perspective, there is no much different between a PSSCH with continuous subchannels and a PSSCH with discontinuous subchannels. Thus legacy FRIV based indication should be updated to support both continuous and discontinuous subchannel allocation. As FRIV only tells us the start subchannel and subchannel number of PSSCH(s), if discontinuous subchannel allocation is supported, additional information should be added to determine the subchannels the PSSCH occupies, specifically, some solutions are listed such as:
· Alt. 1: FRIV+RB set index list for each PSSCH, or
· Alt. 2: FRIV+number of RB set for each PSSCH, or
· Alt. 3: FRIV+pattern indication for each PSSCH, e.g. the pattern indication just indicates whether PSSCH occupies the most RB sets or the least RB sets, and etc, or FFS other patterns.
For the additional information, Alt. 1 seems workable but not necessary. Alt.2 with only RB set number is enough. A more aggressive scheme, i.e., Alt. 3, is to only indicate several patterns of RB set information to save more indication overhead. 
Take Alt.2 for an example, assuming SCS=15kHZ and five RB sets are included in a resource pool, one subchannel corresponds to one interlace within one RB set. For a PSSCH which occupies 4 subchannels, the legacy FRIV method can indicate the start position S=1, and number of subchannels of PSSCH L=4. The indicated RB set number can further help to determine the shape of L subchannels is case (a) or case (b) or case (c) 
· case(a): RB set number occupied by PSSCH is 1
· case(b): RB set number occupied by PSSCH is 2
· case(c): RB set number occupied by PSSCH is 4
As shown in Figure 6, case (b) and case (c) may lead to discontinuous subchannel allocation, but this does not matter because case (b) and case(c) can provide more flexibility of PSSCH resource allocation and the same interlace(s) across RB sets can be always made. 


Case (a) RB set number occupied by PSSCH is 1


Case (b) RB set number occupied by PSSCH is 2


Case (c) RB set number occupied by PSSCH is 4
Figure 6 Three cases of PSSCH resource composed by 4 subchannels
[bookmark: _Toc118727109][bookmark: _Toc118738955]To reuse legacy FRIV mechanism for SL-U, keeping L subchannels composing PSSCH continuous is unnecessary and not beneficial for flexible resource indication
[bookmark: _Toc118727140][bookmark: _Toc118730507][bookmark: _Toc118738987]For PSSCH frequency resource indication, both subchannels with continuous indexes and subchannels with discontinuous indexes are supported.
[bookmark: _Toc118727141][bookmark: _Toc118730508][bookmark: _Toc118738988]Based on FRIV indication (which indicates start subchannel index and number of subchannels), RB set number for each PSSCH is additionally indicated
Besides, TIRV can also be reconsidered for SL-U time domain resource indication, when TRIV is used to indicate continuous slots resource. Then TRIV can be reinterpreted, or additional field can be added to indicate the duration for each time resource based on legacy TRIV.
[bookmark: _Toc115460034][bookmark: _Toc32503][bookmark: _Toc118727142][bookmark: _Toc118730509][bookmark: _Toc118738989]For multi-slot consecutive transmission time domain resource location indication, two alternatives based on TRIV can be further considered:
[bookmark: _Toc16008][bookmark: _Toc115460035][bookmark: _Toc118727143][bookmark: _Toc118730510][bookmark: _Toc118738990]Alt.1: TRIV is reinterpreted to indicate each set of first slot position and duration of multi-slot consecutive transmission
[bookmark: _Toc20805][bookmark: _Toc115460036][bookmark: _Toc118727144][bookmark: _Toc118730511][bookmark: _Toc118738991]Alt.2: Additional filed is added to indicate the duration for each time resource in addition to legacy TRIV
If RB set and IRB based transmission defined in NR-U were reused for SL-U, there is an issue that the number of RBs in different sub-channels may be unequal based on the following two assumptions:
(1) The RBs in guard bands between RB sets in shared spectrum can be included in sub-channel definition; 
(2) The RB number in one IRB within RB set can be 10 or 11.
To simplify resource allocation and reuse legacy resource allocation/selection procedure as much as possible, the number of RBs in a sub-channel should be (pre-)configured to a fixed value assuming 10RB IRB is considered in the subchannel. The number of RBs within a sub-channel is consequently a multiple of 10 RBs, making the size of all the sub-channels equal. From resource utilization perspective, extra RBs outside subchannel can be used for actual SL transmissions, while how to use them can be further discussed.
[bookmark: _Toc115460037][bookmark: _Toc3696][bookmark: _Toc118727145][bookmark: _Toc118730512][bookmark: _Toc118738992]The number of RBs within a sub-channel is (pre-)configured to be fixed as 10*K RBs (K is the interlace(s) within a subchannel)
[bookmark: _Toc118727146][bookmark: _Toc118730513][bookmark: _Toc118738993]Extra RB(s) outside sub-channel can be additionally used when they are available and FFS details
Contiguous RB-based transmission in Frequency domain
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-Subchannel and sl-SubchannelSize, respectively
A UE is not expected to use the last  PRBs in the resource pool.
As has been agreed, both R16/R17 NR SL contiguous RB-based and interlace RB-based transmissions similar to R16 NR-U are supported. For contiguous RB-based transmission, subchannel is same as R16 SL, there will be different subchannel division results according to the usage of guard band RBs. For example, four subchannel division manners can be considered as follows:
· Sub-channel division manner 1: just one start position is considered, and the guard band RBs are not included in subchannel division, an illustration shown in Figure 7:


Figure 7: one start position and guard band not included in subchannel division

· Sub-channel division manner 2: just one start position is considered, and the guard band RBs are included in subchannel division, an illustration shown in Figure 8:


Figure 8: one start position and guard band included in subchannel division
· Sub-channel division manner 3: multiple start points and each start point is aligned with the lowest RB of RB set or a configured start RB, and the guard band RBs are not included in subchannel division, an illustration shown in Figure 9:


Figure 9: multiple start positions and guard band not included in subchannel division
· Subchannel division manner 4: multiple start points and each start point is aligned with the lowest RB of RB set or a configured start RB, and the guard band RBs are included in subchannel division, an illustration shown in Figure 10:


Figure 10: multiple start positions and guard band included in subchannel division
In our opinion, subchannel division manner 4 is preferred considering the resource efficiency. No matter which manner is chosen, there may be some remaining RBs in RB set or guard band, similar to IRB based subchannel. the number of RBs in a sub-channel can also be (pre-)configured to a fixed value, making the size of all the sub-channels equal. And extra RBs outside subchannel can be used while how to use them can be further discussed.
[bookmark: _Toc118727147][bookmark: _Toc118730514][bookmark: _Toc12060][bookmark: _Toc28579][bookmark: _Toc31383][bookmark: _Toc19875][bookmark: _Toc115460042][bookmark: _Toc18135][bookmark: _Toc3396][bookmark: _Toc16327][bookmark: _Toc25649][bookmark: _Toc118738994]For contiguous RB-based transmission, the number of PRBs within a sub-channel is (pre-)configured to be fixed as legacy NR SL
[bookmark: _Toc118727148][bookmark: _Toc118730515][bookmark: _Toc118738995]The subchannel division manner is FFS
[bookmark: _Toc118727149][bookmark: _Toc118730516][bookmark: _Toc118738996]Extra RB(s) outside of sub-channel can be additionally used when they are available and FFS details.
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, that is to say 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 subchannel 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: _Toc118727150][bookmark: _Toc118730517][bookmark: _Toc118738997]For usage of PRB(s) in the intra-cell guard band
[bookmark: _Toc118727151][bookmark: _Toc118730518][bookmark: _Toc118738998]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: _Toc118727152][bookmark: _Toc118730519][bookmark: _Toc118738999]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: _Toc118727153][bookmark: _Toc118730520][bookmark: _Toc118739000]The PRB(s) in the intra-cell guard band is not used for PSFCH/S-SSB transmission
PSFCH
Time domain of PSFCH
For PSFCH resource mapping, it has been agreed that at least there is 1 PSFCH occasion per PSCCH/PSSCH transmission. In our opinion, when one PSFCH occasion per PSCCH/PSSCH transmission is supported, the legacy NR SL PSSCH to PSFCH mapping rule can be reused directly.
To address PSFCH transmission dropping due to LBT failure, five alternatives are discussed in last meeting, as is known, AGC problem still exist in SL-U system. So it is better that every SL UE has unified knowledge of PSFCH resource location so that inter-UE AGC interference can be avoided. So dynamically indicating the PSFCH resource is not preferred because there is a risk that other UE who loses the PSFCH resource indication may use a PSSCH resource overlapping with the dynamically indicated the PSFCH resource.
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.
Totally dropping PSFCH transmission when LBT failure happens is not a good choice, providing other feedback occasion is helpful to the SL-U system performance as NR-U.
Another option is to use trigger based HARQ feedback, then a combination method of (pre)configured PSFCH with 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 trigger the Rx UE to feedback HARQ information of not only current PSSCH , but also HARQ information of other PSSCH(s) in next PSFCH occasion. An illustration is shown as follow:



Figure 11 illustration of dynamically indicated HARQ feedback occasion within the (pre)configured PSFCH
In figure 11, 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 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.
[bookmark: _Toc118727154][bookmark: _Toc118730521][bookmark: _Toc118739001]PSFCH resources are (pre)configured as legacy NR SL and HARQ feedback occasion 
[bookmark: _Toc118727155][bookmark: _Toc118730522][bookmark: _Toc118739002]Tx UE can trigger whether to feedback HARQ information of other PSSCH besides current PSSCH
Frequency domain of PSFCH
For PSFCH frequency domain design, three alternatives are discussed in RAN1#110[5]:
	Agreement
Regarding PSFCH transmission, at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRB(s)
· Alt 2: each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement (e.g., OCC, PRB-level cyclic shifts)
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· FFS details of above alternatives



Comparing alt1 and alt3, alt1 can be seen as a particular case and it seems alt3 has more PSFCH capacity. Alt2 is a straightforward method which takes NR-U PUCCH format0 as reference, and when each PSFCH transmission occupies an IRB, then PUCCH format 0 or PUCCH format 2 like PSFCH can be considered. There is also an issue that PSFCH capacity need to be considered, and frequency domain code domain multiplex scheme will impact the PSFCH performance, and time domain code domain multiplex scheme will impact the slot structure.
In all, alt 3 is slightly preferred. Each PSFCH transmission occupies some common PRBs to meet the OCB requirement, and occupies one or more dedicated PRBs to convey the HARQ feedback, it is noted that one or more dedicated PRBs are used exclusively between UEs for each PSFCH occasion.
For alt3, if multiple UEs transmit on the same common RB, IBE issue would arise and may affect the target PSFCH, as shown in figure 12.


Figure 12: Example for PSFCH transmission with common PRBs
To solve this problem, guard RB/RE can be considered to be configured between common PRBs and dedicate PRB(s), or decreased power can be set for common PRBs.
As analyzed above, for PSFCH transmission enhancement with alt3 is more preferred.
[bookmark: _Toc118727156][bookmark: _Toc118730523][bookmark: _Toc115460043][bookmark: _Toc24899][bookmark: _Toc118739003]For PSFCH transmission, each PSFCH transmission occupies one or more dedicated PRB(s) and some common PRBs
[bookmark: _Toc118727157][bookmark: _Toc118730524][bookmark: _Toc118739004]To address the IBE issue between common PRBs and dedicated PRB(s) of PSFCH, two alternatives can be considered:
[bookmark: _Toc115460044][bookmark: _Toc118727158][bookmark: _Toc118730525][bookmark: _Toc118739005]Alt 1: Guard RB/RE can be (pre)configured between common PRBs and dedicate PRB(s)
[bookmark: _Toc115460045][bookmark: _Toc118727159][bookmark: _Toc118730526][bookmark: _Toc118739006]Alt 2: Decreased power can be set for common PRBs
Power control for SL-U
Open loop power control is supported in R16 SL to alleviate system interference, on unlicensed band, there may be NR-U system although Uu operation for SL mode 1 is limited to licensed spectrum, and the interference intra SL-U and the interference between SL-U and NR-U should be considered. To mitigate the mentioned interference, the definition of power control procedure in R16 SL can be reused for SL-U. Moreover, in some regions, transmit power are limited by Max Mean EIRP density (X dBm/MHz) [4], so SL-U UE need to take the Max Mean EIRP density into consideration additionally.
[bookmark: _Toc8838][bookmark: _Toc21600][bookmark: _Toc14469][bookmark: _Toc12789][bookmark: _Toc15656][bookmark: _Toc28211][bookmark: _Toc32641][bookmark: _Toc115460048][bookmark: _Toc31334][bookmark: _Toc118727160][bookmark: _Toc118730527][bookmark: _Toc118739007]Both R16 power control procedure and Max Mean EIRP density limit should be considered for SL-U UE
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: _Toc25154][bookmark: _Toc20704][bookmark: _Toc30032][bookmark: _Toc26110][bookmark: _Toc13057][bookmark: _Toc29739][bookmark: _Toc22279][bookmark: _Toc115460049][bookmark: _Toc19117][bookmark: _Toc118727161][bookmark: _Toc118730528][bookmark: _Toc118739008]R16 CSI measurement and feedback mechanism can be reused for SL-U 
[bookmark: _Toc4863][bookmark: _Toc25347][bookmark: _Toc28943][bookmark: _Toc5098][bookmark: _Toc115460050][bookmark: _Toc12630][bookmark: _Toc10078][bookmark: _Toc20607][bookmark: _Toc8850][bookmark: _Toc118727162][bookmark: _Toc118730529][bookmark: _Toc118739009]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:	Common PSCCH time domain position for both 1st and 2nd starting symbol within slot can achieve:
•	unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
•	not increasing the PSCCH blind decoding complexity
Observation 2:	Always preparing one TB according to 1st starting symbol for both 1st or 2nd starting symbol within a slot is more competitive
Observation 3:	Processing time constraints are not serious problems if always one TB at Tx UE is prepared.
Observation 4:	If subchannel is defined to be spanned over all RB sets, the indicated subchannel size in SCI may change between initial transmission and retransmission, which will impact the subchannel based measurement and sensing related procedure
Observation 5:	To reuse legacy FRIV mechanism for SL-U, keeping L subchannels composing PSSCH continuous is unnecessary and not beneficial for flexible resource indication

Proposal 1:	In SL-U, to maintain the initiated COT
•	All the symbols in a slot should be (pre)configured as available SL symbols
•	CP extension is supported to reduce the gap within a slot or between slots
[bookmark: _GoBack]Proposal 2:	Support more than 1 candidate starting symbols within a slot for a PSCCH/PSSCH transmission on condition that:
•	Common PSCCH time domain position is (pre)configured
•	Preparing TB according to 1st starting symbol
•	The transmission between the first and second starting symbol is punctured when the channel(s) before the second starting symbol are sensed to be idle for Tx UE.
Proposal 3:	Frequency range of one S-SSB should be within a determined RB set on shared carrier from system respective.
Proposal 4:	Temporary exemption of OCB requirement is not applicable for S-SSB transmission due to two reasons:
•	It is hard to justify whether slot level SSB transmission is ‘temporary’ from system perspective
•	Small bandwidth of SSB will impact the SSB coverage due to the PSD limitation
Proposal 5:	If OCB is required, interlaced RB transmission for S-SSB (option1) is preferred for 15 kHz and 30 kHz SCS.
Proposal 6:	If OCB is not required, legacy NR Rel-16/17 S-SSB slot structure is reused directly for 15 kHz and 30 kHz SCS
Proposal 7:	60 kHz SCS S-SSB can only be used for regions where OCB is not required and legacy NR Rel-16/17 S-SSB slot structure is reused
Proposal 8:	R16 SL synchronization procedure can be reused for SL-U.
Proposal 9:	Additional S-SSB transmission occasions can be (pre)configured which can be in the same slots of a  resource pool
•	PSSCH transmission using part of symbols in such slot is not allowed
•	S-SSB transmission using part of symbols in such slot is not allowed
Proposal 10:	Support multiple candidate starting symbols for S-SSB transmission,
•	S-SSB with wider bandwidth and less symbols is supported
•	FFS the signal transmitted in the symbols before the last candidate starting symbol in the slot
Proposal 11:	Additional S-SSB time resources can be (pre)configured per SSB resource set with additional SSB transmission occasions.
Proposal 12:	Synchronization procedure, SSID, PSBCH (except for DFN and slot index) of additional SSB occasions are same as corresponding legacy S-SSB occasions.
Proposal 13:	For all the occasions corresponding to the same legacy S-SSB resources, Tx UE only needs to transmit S-SSB on the first number of S-SSB occasions whenever channel access succeeds.
Proposal 14:	Legacy Rel 16 resource pool slot determination can be used for SL-U resource pool, except that:
•	Additional S-SSB slots are not excluded from resource pool.
Proposal 15:	The interlace RB based resource pool in frequency domain can be (pre-)configured according to：
•	Start position of subchannel
•	Sub-channel size as K continuous SL-IRBs, where one SL-IRB is an IRB within a RB set.
•	Number of sub-channels
Proposal 16:	Support that IRB based subchannel is defined to be within one RB set and indexed of first IRB index and then RB set index across all the RB sets in resource pool
Proposal 17:	For PSSCH frequency resource indication, both subchannels with continuous indexes and subchannels with discontinuous indexes are supported.
Proposal 18:	Based on FRIV indication (which indicates start subchannel index and number of subchannels), RB set number for each PSSCH is additionally indicated
Proposal 19:	For multi-slot consecutive transmission time domain resource location indication, two alternatives based on TRIV can be further considered:
•	Alt.1: TRIV is reinterpreted to indicate each set of first slot position and duration of multi-slot consecutive transmission
•	Alt.2: Additional filed is added to indicate the duration for each time resource in addition to legacy TRIV
Proposal 20:	The number of RBs within a sub-channel is (pre-)configured to be fixed as 10*K RBs (K is the interlace(s) within a subchannel)
•	Extra RB(s) outside sub-channel can be additionally used when they are available and FFS details
Proposal 21:	For contiguous RB-based transmission, the number of PRBs within a sub-channel is (pre-)configured to be fixed as legacy NR SL
•	The subchannel division manner is FFS
•	Extra RB(s) outside of sub-channel can be additionally used when they are available and FFS details.
Proposal 22:	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 23:	PSFCH resources are (pre)configured as legacy NR SL and HARQ feedback occasion
Proposal 24:	Tx UE can trigger whether to feedback HARQ information of other PSSCH besides current PSSCH
Proposal 25:	For PSFCH transmission, each PSFCH transmission occupies one or more dedicated PRB(s) and some common PRBs
Proposal 26:	To address the IBE issue between common PRBs and dedicated PRB(s) of PSFCH, two alternatives can be considered:
•	Alt 1: Guard RB/RE can be (pre)configured between common PRBs and dedicate PRB(s)
•	Alt 2: Decreased power can be set for common PRBs
Proposal 27:	Both R16 power control procedure and Max Mean EIRP density limit should be considered for SL-U UE
Proposal 28:	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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