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1. Introduction
In this contribution, analysis and proposals for channel access mechanism for SL-U are presented, including details on dynamic channel access mechanism, UE-UE COT sharing, resource allocation and evaluation methodology for SL-U, etc.
1   Dynamic channel access mechanism
1. Types of channel access
In RAN1 #110 meeting, the following conclusions were agreed for different types of dynamic channel access procedures.
	Agreement
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs



0. Channel access mechanism to initiate a COT
For the initial channel access mechanism, it is suggested that at least Type 1 LBT used to initiate a COT should be supported for PSCCH/PSSCH/PSFCH transmissions.
1. [bookmark: _Toc115339292][bookmark: _Toc115337692][bookmark: _Toc115337776][bookmark: _Toc115338278][bookmark: _Toc115341105]For the initial channel access mechanism, a UE can initiate a COT by Type 1 LBT procedure for PSCCH/PSSCH/PSFCH transmissions.
For a PSFCH transmission, a UE may fail to transmit the PSFCH due to LBT failure. In order to ensure the reliability of PSFCH transmissions, it is suggested that multiple PSFCH transmission opportunities should be supported for an associated PSSCH. With multiple PSFCH transmission opportunities, if a UE fail to transmit a PSFCH in one PSFCH occasion due to LBT failure, the UE can send the PSFCH through other PSFCH transmission opportunities conditioned on LBT success, and thus the reliability of PSFCH transmissions is improved in SL-U. Therefore, it is suggested to support multiple PSFCH transmission opportunities associated with one PSSCH. And it should be further studied whether the same or different channel access mechanism should be used for these PSFCH transmission opportunities.
1. [bookmark: _Toc115338279][bookmark: _Toc115341106][bookmark: _Toc115339293]In order to improve the reliability of PSFCH transmissions in SL-U, it is suggested to support multiple PSFCH transmission opportunities associated with one PSSCH.
[bookmark: _Toc115338280][bookmark: _Toc115341107][bookmark: _Toc115339294]FFS whether the same or different channel access mechanism should be used for these PSFCH transmission opportunities.
0. Channel access mechanism within a shared COT
Regarding S-SSB, in case of 15 kHz SCS, the transmission duration of an S-SSB is larger than  for a full slot transmission. Thus type 2C LBT disqualifies being used for S-SSB under such setting. As for Type 2A/2B, whether it can be used in a shared COT depends on the design of slot structure in SL-U. In other words, if 25us/16us transmission gap is supported in SL-U, then type 2A/2B can be additionally supported in a shared COT for S-SSB transmission.
1. [bookmark: _Toc115339295][bookmark: _Toc115341108][bookmark: _Toc115338281]For the channel access mechanism of S-SSB transmission within a shared COT：
[bookmark: _Toc115341109][bookmark: _Toc115338282][bookmark: _Toc115339296]Type 2A/2B channel access mechanism is supported, which one to be used depends on gap length in SL-U
[bookmark: _Toc115339297][bookmark: _Toc115338283][bookmark: _Toc115341110]When the duration of S-SSB transmission is greater than 584 us, type 2C LBT procedure is not allowed for COT sharing.
In NR-U, a UE may use the type 1 or type 2 channel access mechanism for PUCCH transmission according to the configuration or indication from the base station. If the channel access type is not specified by the base station, a UE will use the LBT type 1 by default. And the base station is responsible for choosing the proper LBT type for PUCCH transmission, for instance, if the base station can ensure that the interval between DL/UL transmission and PUCCH meets the requirements of time interval, the base station can configure a UE to use Type 2 LBT for transmitting PUCCH. Taking PUCCH in NR-U as baseline, if there is sidelink transmission with an interval of 25/16 us before a PSFCH transmission, in principle, a UE can use type 2A/2B to send the PSFCH. Similarly, if the gap between SL transmission and following PSFCH transmission is not larger than 16us, type 2C channel access mechanism can be supported in a shared COT.
1. [bookmark: _Toc115339298][bookmark: _Toc115341111][bookmark: _Toc115338284]For the channel access mechanism of PSFCH transmission during the shared COT：
[bookmark: _Toc115341112][bookmark: _Toc115338285][bookmark: _Toc115339299]Type 2A/2B/2C channel access procedure is supported, which one to be used depends on gap length between a PSFCH and a precedent SL transmission such as PSCCH/PSSCH.
Regarding PSCCH/PSSCH, as mentioned in [6], it is proposed that all the symbols in a slot are configured as feasible for sidelink transmission. Based on this assumption, the duration of a slot with 15kHz SCS for PSCCH/PSSCH exceeds , therefore type 2C cannot be always valid for PSCCH/PSSCH transmission. 
1. [bookmark: _Toc115339300][bookmark: _Toc115341113][bookmark: _Toc115338286]For the channel access mechanism of PSCCH/PSSCH transmission within the shared COT：
[bookmark: _Toc115338287][bookmark: _Toc115341114][bookmark: _Toc115339301]When the duration of PSCCH/PSSCH transmission is greater than 584 us, Type 2C channel access is not allowed for transmission within a shared COT.
[bookmark: _Toc115341115][bookmark: _Toc115339302][bookmark: _Toc115338288]Type 2A/2B channel access procedure is supported, which one to be used depends on gap length between the PSCCH/PSSCH and its preceding SL transmission.
In case of a gap of 16us, one problem to be discussed is how to choose to use Type 2B or Type 2C in a shared COT.  We prefer select Type 2B or Type 2C in a shared COT through the UE implementation.
1. [bookmark: _Toc115338293][bookmark: _Toc115341116][bookmark: _Toc115339307]In case of a gap of 16us，it is up to UE implementation to use either Type 2B or Type 2C in a shared COT.
0. Short control signaling
Short control signaling transmission is defined in [5]. The transmission of short control signaling is supposed to satisfy the following two conditions:
· Within an observation period of 50ms, the number of Short Control Signaling Transmissions initiated by an equipment shall be equal to or less than 50; and
· The total duration of Short Control Signaling Transmissions shall be less than 2500μs within an observation period.
For some important physical channels in SL-U, it can be further assessed whether to treat them as short control signaling. More specifically, we can further discuss whether similar channel access for short control signaling can be supported for S-SSB and/or PSFCH. 
In NR-U, one communication node can initiate a discovery burst by Type 2A. Following NR-U as well as the WID instruction, it is suggested that Type 2A can be used to initiate one S-SSB transmission.
1. [bookmark: _Toc115338289][bookmark: _Toc115341117][bookmark: _Toc115339303]A UE is supported to initiate one S-SSB transmission by Type 2A LBT procedure as short control signalling.
Considering the high frequency of PSFCH transmissions, if channel access mechanism of short control signaling is allowed for all PSFCH occasions, it is not friendly to other systems (such as WIFI). Considering that, one way is that short control signing is not adopted as the channel access mechanism of PSFCH transmissions. The other way is that mechanism of short control signing can be used as initial channel access mechanism for only part of PSFCH occasions, and type 1 LBT channel access mechanism is adopted for remaining PSFCH occasions.
1. [bookmark: _Toc115338290][bookmark: _Toc115341118][bookmark: _Toc115339304]For the initial channel access mechanism of PSFCH transmissions, one of the following is supported:
[bookmark: _Toc115338291][bookmark: _Toc115341119][bookmark: _Toc115339305]Short control signaling transmission for PSFCH is not supported
[bookmark: _Toc115338292][bookmark: _Toc115341120][bookmark: _Toc115339306]Short control signaling mechanism can be used for only part of PSFCH occasions
1.1   CAPC parameters
In NR-U, different CAPC parameters are defined for DL and UL respectively. The DL and UL CAPC parameters for type 1 LBT are shown in Table 2-1 and Table 2-2 respectively.
Table 2-1: Channel Access Priority Class (CAPC)
	Channel Access Priority Class ()
	
	
	
	
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


Table 2-2: Channel Access Priority Class (CAPC) for UL
	Channel Access Priority Class ()
	
	
	
	
	allowed  sizes

	1
	2
	3
	7
	2ms
	{3,7}

	2
	2
	7
	15
	4ms
	{7,15}

	3
	3
	15
	1023
	6ms or 10ms 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms or 10ms
	{15,31,63,127,255,511,1023}

	NOTE1:	For ,  if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided, otherwise, . 
NOTE 2:	When  it may be increased to  by inserting one or more gaps. The minimum duration of a gap shall be . The maximum duration before including any such gap shall be . 


According to [5], ETSI defines supervising device and supervised device, and different CAPC parameters are used for supervising device and supervised device.
	An equipment that controls (non-DFS related) operating parameters of one or more other equipment is denoted as a Supervising Device. Otherwise, the equipment is denoted as a Supervised Device. 


The CAPC of LBT procedure in SL-U can be based on one of DL CAPC and UL CAPC parameters. Considering the CAPC parameters for SL-U UE are pre-configured or configured by the base station, and thus the sidelink UEs should be classified as supervised device. Therefore, it is suggested that the CAPC parameter for UL are reused for SL-U.
1. [bookmark: _Toc115338294][bookmark: _Toc115341121][bookmark: _Toc115339308]The CAPC parameter for UL in NR-U are reused for SL-U.
1. Contention window adjustment
In RAN1 #110 meeting, the following conclusions were agreed for CW adjustment mechanism.
	Agreement
· CW adjustment
· NR-U DL CW adjustment mechanism is used as the baseline for SL-U when SL-HARQ feedback is enabled in SCI for unicast 
· FFS any necessary update for SL-U operation
· FFS: how to determine CW size when SL-HARQ feedback is disabled in SCI
· FFS the case of groupcast option 1 (NACK-only) and groupcast option 2


In NR-U, if there is HARQ feedback, a UE adjusts the CW based on the reception of ACK/NACK in the reference duration. In the case of non-CBG, if a TB transmitted by a UE in the reference duration corresponds to ACK, the UE adjusts the CW window to CWmin. When CBG is supported, the UE adjusts the CW window to CWmin if ACK is received for at least 10% of the CBG. Otherwise, the UE adjusts the CW to the next larger CW level which does not exceed CWmax,p. In NR-U, when there is no HARQ feedback, the first transmission uses the minimum CW value CWmin,p, and the subsequent transmission uses the previous last CW value .
For groupcast type 1, NACK only feedback is supported, it is possible a UE receiving PSCCH/PSSCH does not feedback NACK due to LBT failure. In this case, the TX UE will determine HARQ-ACK feedback as ACK incorrectly. To solve this problem, it is suggested that common ACK feedback can be introduced on top of common NACK feedback for groupcast type 1. With the introduction of common ACK, if the UE cannot receive ACK or can receive both ACK and NACK, the UE will assume HARQ-ACK feedback for CW adjustment as NACK. When one UE can receive ACK and cannot receive NACK, the UE will decide HARQ-ACK feedback as ACK. After that, the UE will adjust CW according to the above decided ACK or NACK.
In groupcast type 2, one PSCCH transmission corresponds to multiple ACK/NACK feedbacks from different UEs. For ACK/NACK determination, only when all UEs in the same group feedback ACK, the TX UE will determine HARQ-ACK feedback as ACK. If the CW window adjustment mechanism in NR-U is reused for groupcast type 2, there will be a problem for groupcast transmission, if most of these RX UEs feedback ACK and only a few UEs feedback NACK, the UE transmitting PSSCH will adjust the CW to the next larger CW level that does not exceed CWmax,p. Therefore, CW window will be increased undesirably even if only a UE feedback NACK, which is not conducive to LBT resource competition. To solve this problem, it is suggested to adjust CW based on the ratio of ACK. When the ratio of ACK is greater than a certain threshold value, the UE will adjust the CW window to CWmin. Otherwise, the UE will adjust the CW to the next larger CW level that does not exceed CWmax,p. 
Another problem is how to determine CW size when SL-HARQ feedback is disabled in SCI. For SL transmission with disabled SL-HARQ feedback, it is suggested the first transmission uses the minimum CW value CWmin,p, and the subsequent transmission uses the previous used CW value . This is also similar to NR-U mechanism.
1. [bookmark: _Toc3572][bookmark: _Toc115338295][bookmark: _Toc115339309][bookmark: _Toc115341122]For CW adjustment of groupcast type 1, common ACK feedback should be introduced on top of common NACK.
1. [bookmark: _Toc19753][bookmark: _Toc115338296][bookmark: _Toc115341123][bookmark: _Toc115339310]For groupcast type 2, it is suggested to adjust CW based on the ratio of ACK.
1. [bookmark: _Toc115341124]For SL transmission with CAPC p and SL-HARQ feedback disabled in SCI, the latest CWp used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p is used. 
1.3   Energy detection threshold adaptation
In NR-U, either the default threshold or the value configured based on high-layer parameters is used for the maximum energy detection threshold in LBT process.
· The default maximum energy detection threshold. When the default maximum energy detection threshold is used, an UE calculates default maximum energy detection threshold through the formula, which does not include any high-layer configuration parameters.
· The maximum energy detection threshold based on high-layer parameters. There are two methods for the maximum energy detection threshold based on high-layer parameters. In the first method, the specific value of the energy detection threshold is configured by high-layer parameters. In the second method, an offset value is configured by the high-layer parameter, and the final maximum energy detection threshold is calculated based on the default maximum energy detection threshold and the offset value.
According TR 37.213[4], for the default maximum energy detection threshold, the calculation formula is shown as follows.
	If the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided
-	 where 
-	 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
otherwise
-	
where
-	;
-	;
-	 is the set to the value of PCMAX_H,c as defined in [3];
-	;
-	 is the single channel bandwidth in MHz.


In SL-U, a UE can be in or out of network coverage. If the high-layer parameters is used for the maximum energy detection threshold, this may result in different maximum energy detection thresholds for UEs in coverage and those out of coverage, and the fairness of channel access will be affected. In order to ensure the fairness of channel access, it is suggested that SL-U at least support the default maximum energy detection threshold. Whether to support the maximum energy detection threshold based on high-layer configuration should be further discussed.
1. [bookmark: _Toc115338297][bookmark: _Toc115341125][bookmark: _Toc115339311]For SL-U, at least the default maximum energy detection threshold is supported .
1.4   Multi-channel access procedures
In RAN1 # 109-e meeting, the following conclusions are agreed for channel access procedures for transmission (s) on multiple channels.
	Agreement
Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation


For PSCCH/PSSCH transmission, a transmission originates from a single UE and may traverse and occupy multiple channels. For PSCCH/PSSCH transmission, both DL and UL Multi-channel access mechanism can be adopted before a UE transmit one transmission across multiple channels.
As for the PFSCH transmission, the channel access mechanism of the PSFCH has not been determined. For example, it is not determined whether the short control signaling is supported for the initial channel access of the PSFCH. Therefore, it is suggested to discuss and study the multi-channel access mechanism of PSFCH after determining the single channel access mechanism of PSFCH.
1. [bookmark: _Toc115339313][bookmark: _Toc32526][bookmark: _Toc32357][bookmark: _Toc115338299][bookmark: _Toc12920][bookmark: _Toc115341126][bookmark: _Toc30784]The DL or UL multi-channel access mechanism in NR-U should be used as a baseline for a PSCCH/PSSCH transmission.
[bookmark: _Toc115338300][bookmark: _Toc115339314][bookmark: _Toc115341127]FFS: The Multi-channel access mechanism for PSFCH
2   UE-UE COT sharing
In the following discussion, we will discuss COT sharing with the assumption of LBT channel access type. With regard to adaptivity for Load Based Equipment, a device that initiates a sequence of one or more transmissions is denoted as the Initiating Device. Otherwise, the device is denoted as a Responding Device. For the sidelink COT sharing, it is suggested that an Initiating Device can initiate COT sharing, and a responding device can inherit or forward COT sharing parameters. For the indication of COT sharing parameters, it is suggested that at least the remaining COT duration should be indicated, by an Initiating Device or the responding device, such that the transmissions inheriting a shared COT does not exceed the shared COT duration.
1. [bookmark: _Toc115341128][bookmark: _Toc31491][bookmark: _Toc115338301][bookmark: _Toc115339315]For the UE-UE COT sharing, at least the remaining COT duration should be indicated by an Initiating Device or the responding device.
In addition, another issue that needs to be discussed is whether the UE-UE COT sharing is always restricted by the CAPC or the destination ID for all SL transmissions. If the COT sharing is subject to CAPC and/or destination ID, it means that fewer UE can use a shared COT. At least for PSFCH transmission, it is suggested that UE-UE COT sharing is not restricted by the CAPC/destination ID. In Figure 1, UE1 and UE2 share a COT respectively, and UE1 and UE2 send PSCCH/PSSCH to UE3 respectively in their shared COTs. When UE1 sends PSCCH/PSSCH in the last slot of the COT shared by itself , the PSFCH associated with this PSCCH/PSSCH transmission falls into the COT shared by UE2. If UE-UE COT sharing is restricted by the CAPC/destination ID for PSFCH transmission and only type 1 LBT can be used for PSFCH transmission, and then the PSFCH, associated with this PSCCH/PSSCH transmission in the last slot of the COT shared by UE1, can be blocked by PSCCH/PSSCH transmission in first slot in the COT shared by UE2. 


Figure 1: PSFCH opportunity falls into another COT
1. [bookmark: _Toc115338305][bookmark: _Toc115339316][bookmark: _Toc115341129]At least for PSFCH transmission, UE-UE COT sharing is not restricted by the CAPC/destination ID.
1. Resource allocation
3.1   Resource indication 
In RAN1 #110 meeting, the following conclusions are agreed for resource indication and multi-consecutive slots transmission.
	Agreement
For PSCCH and PSSCH resource indication in time/frequency domain:
· For time domain: R16 NR SL TRIV is reused as baseline
· For frequency domain: 
· further study sub-channel indexing and resource indication 
Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details


According to the above RAN1 # 110 meeting conclusion, it is suggested to reuse R16 SL TRIV as baseline in order to indicate at least a set of multi-consecutive slots transmission. In addition, it is also necessary to indicate multiple non-consecutive slots transmission. More specifically, when a UE only transmits one TB for a period of time, and the transmission interval not less than HARQ RTT needs to be guaranteed between two adjacent transmissions of one TB. In this case, R16 NR SL TRIV mechanism should be used to indicate multiple non-consecutive slots transmission.
1. [bookmark: _Toc115339317][bookmark: _Toc115341130][bookmark: _Toc115338306]It is suggested to reuse R16 SL TRIV to indicate either at least a set of multi-consecutive slots transmission or multiple non-consecutive slots transmission.
As shown in Figure 2 ~4, 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 one slot is used as the granularity of indicating the start time. 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 2~ 4, it is suggested that at least 1~2 sets of consecutive slots can be indicated based on R16 NR SL TRIV. Whether to support the indication of more than two sets of consecutive slots need to be further discussed.



Figure 2: Indicate a set of consecutive slots


Figure 3: Indicate two sets of consecutive slots


Figure 4: Indicate three sets of consecutive slots
With enabled HARQ-ACK, the time gap between two adjacent transmissions of a TB should not be less than HARQ RTT. If the resources reserved by a SCI can only be used for the transmission of a TB, the resource allocation mechanism of indicating at least a set of consecutive slots cannot be used for transmissions with enabled HARQ-ACK. As a result, the application scenario of indicating at least a set of consecutive slots is very limited. Therefore, it is suggested that at least a set of consecutive slots reserved based on R16 NR SL TRIV can be used for transmissions of different TBs.
1. [bookmark: _Toc115338307][bookmark: _Toc115339318][bookmark: _Toc115341131]At least 1~2 sets of consecutive slots can be indicated based on R16 NR SL TRIV.
1. [bookmark: _Toc115341132][bookmark: _Toc115339319][bookmark: _Toc115338308]Based on R16 NR SL TRIV, both the starting time and duration of a set of consecutive slots should be indicated.
1. [bookmark: _Toc115341133][bookmark: _Toc115338309][bookmark: _Toc115339320]For a set of consecutive slots indicated based on R16 NR SL TRIV, it can be used for transmissions of different TBs
3.2   Mode 2 resource allocation enhancement
In RAN1 #110 meeting, the following conclusions are agreed for multi-consecutive slots transmission.
	Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details


In order to support the multi-consecutive slots transmission, it is suggested that the enhanced mode 2 resource allocation mechanism is introduced with frequency resources of multi-consecutive slots transmission in the same channel(s). One way is to ensure the above frequency resources in the same channel(s) by sensing process of physical layer. In another way, the MAC layer ensures that the selected time-frequency resources are in the same channel(s).
1. [bookmark: _Toc18736][bookmark: _Toc14335][bookmark: _Toc115341134][bookmark: _Toc11706][bookmark: _Toc115339321][bookmark: _Toc115338310][bookmark: _Toc28679]The enhanced mode 2 resource allocation mechanism is introduced with supporting multiple selected resources in the same channel(s).
1. [bookmark: _Toc14613][bookmark: _Toc25750][bookmark: _Toc659][bookmark: _Toc20182][bookmark: _Toc115339322][bookmark: _Toc115338311][bookmark: _Toc115341135]For the enhanced mode 2 resource allocation mechanism, it should be guaranteed that frequency resources of multi-consecutive slots transmission are in the same channel(s) by MAC layer or by sensing process of physical layer.
In addition, due to the existence of PSFCH symbols, even if a UE transmits sidelink information in continuous slots, continuous sidelink transmissions are still not guaranteed. To solve this problem, it may be considered that occupying signals may be transmitted on a PSFCH occasion among the continuous slots, even if a UE does not transmit PSFCH in the PSFCH occasion.
1. [bookmark: _Toc115341136][bookmark: _Toc20002][bookmark: _Toc1748][bookmark: _Toc115338312][bookmark: _Toc15349][bookmark: _Toc23216][bookmark: _Toc115339323]In order to avoid the interruption due to PSFCH symbols, it is suggested that occupying signals may be transmitted on a PSFCH occasion within the continuous sidelink slots.
3.3   More resources for a TB
In SL-U, a resource cannot be used for SL transmission with LBT failure. Therefore, it is suggested that more resources, compared with Rel-16/Rel-17 sidelink, should be allocated/selected for a TB in SL-U. In this case, the utilization efficiency of resources needs to be further considered. More specifically, after a TB is successfully transmitted, the UE may no longer use the remaining resources corresponding to the TB, resulting in resource waste if left as is. In order to improve resource utilization efficiency, it should be discussed how to use these wasted resources. One solution is to allow one resource to be selected or allocated to multiple UE (e.g., these UEs are geographically adjacent). When a resource is selected/allocated to multiple UEs, transmission conflict is likely to occur among these UEs on the same resource. How to resolve transmission conflict among these UEs needs to be further discussed and resolved.
1. [bookmark: _Toc115337777][bookmark: _Toc115338313][bookmark: _Toc20140][bookmark: _Toc115341137][bookmark: _Toc115339324]It is suggested that more resources can be selected/allocated for a TB in SL-U.
1. [bookmark: _Toc115337778][bookmark: _Toc115339325][bookmark: _Toc115341138][bookmark: _Toc3217][bookmark: _Toc115338314]With more resources allocated/selected for a TB, it is suggested that the same resource can be selected or allocated for multiple different UEs.
[bookmark: _Toc115338315][bookmark: _Toc5684][bookmark: _Toc115339326][bookmark: _Toc115341139]FFS: How to resolve the transmission conflict from different UEs on the same resource.
4   Evaluation methodology
In RAN1 #110 meeting, the following conclusions were agreed for SL-U evaluation methodology. Based on these conclusions, this section will discuss some remaining problems of SL-U evaluation methodology.
	· Scenario 1 (commercial use cases) – recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 – recommended
[image: ]
· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U.
· For NR-U / Wi-Fi, the same number of UEs / Wi-Fi STA as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
· Companies should report if they used a different number of UEs / Wi-Fi STA as the total number of SL-U devices, as an additional evaluation scenario.
· For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area. 
· Companies should report how SL-U UEs are paired
· 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 
· Companies should report how SL-U UEs form a group
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area.
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· FFS whether/how the PDB requirement can be captured
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3: XR cloud gaming model in TR38.838
· FFS whether/how the PDB requirement can be captured
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
· Note, for the interference traffic model:
· The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
· The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
· Companies should report if they used a different assumption, as an additional evaluation scenario.
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
· FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· FFS for groupcast and broadcast
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)



In SL-U, interleaving resource allocation is an important feature, and the IBE of interleaving resource allocation is obviously different from that of centralized resource allocation. Therefore, it is suggest that at least interleaving resource allocation should be considered in SL-U evaluation.
1. [bookmark: _Toc115337779][bookmark: _Toc115339327][bookmark: _Toc115338316][bookmark: _Toc32199][bookmark: _Toc14848][bookmark: _Toc5296][bookmark: _Toc31729][bookmark: _Toc24884][bookmark: _Toc19006][bookmark: _Toc115341140]In SL-U evaluation, the following assumptions are added to the simulation parameters of deployment scenarios :
[bookmark: _Toc6694][bookmark: _Toc115338317][bookmark: _Toc1612][bookmark: _Toc8731][bookmark: _Toc115339328][bookmark: _Toc11563][bookmark: _Toc2070][bookmark: _Toc115341141][bookmark: _Toc12641]Interleaving resource allocation is used as the baseline simulation assumption.
[bookmark: _Toc16787][bookmark: _Toc25525][bookmark: _Toc14212][bookmark: _Toc18929][bookmark: _Toc21062][bookmark: _Toc115341142][bookmark: _Toc115339329][bookmark: _Toc16875][bookmark: _Toc115338318]Non interleaving resource allocation is optional for SL-U evaluation.
According to the RAN1#110 meeting, NR InH Mixed Office channel model is used for the SL-U evaluation. Note that the pathloss according to the InH Mixed Office channel model will be less than zero, if UE-UE distance is very small, such as 0.001 m. To avoid this problem, it is suggested that the final path-loss should be the maximum value of InH Mixed Office pathloss and zero value.
1. [bookmark: _Toc115341144][bookmark: _Toc115338320][bookmark: _Toc115339331][bookmark: _Toc115337781]For SL-U evaluation, the final pathloss should be the maximum value of InH Mixed Office pathloss and zero value.
In TR 37.885, latency requirement of periodic model 3 is defined as 30ms. Considering that the packet size of periodic model 3 is up to 60000 bytes, usually, the packets of the periodic model 3 need to be split into multiple TBs for sidelink transmissions. For example, a packet of periodic model 3 is split into more than ten TBs.
In the case of lower transmission efficiency in the unlicensed spectrum, it is very challenging to successfully transmit such a large packet of periodic model 3 within 30ms. Considering that the latency requirement of periodic traffic model 2 is changed from 30ms in TR 37.885 to 50ms in TR 38.885, we can also consider changing the latency requirement of periodic model 3 from 30ms to 50ms. Therefore, 50ms latency requirement can be used to determine the PDB requirement.
1. [bookmark: _Toc115337782][bookmark: _Toc115341145][bookmark: _Toc115338321][bookmark: _Toc115339332][bookmark: _Toc27414]For R17 sidelink commercial traffic model with periodic model 3:
[bookmark: _Toc115339333][bookmark: _Toc115341146][bookmark: _Toc115338322]Change the latency requirement from 30ms to 50ms
[bookmark: _Toc115338323][bookmark: _Toc115341147][bookmark: _Toc115339334]50ms latency requirement can be used to determine the PDB requirement
According to the RAN1 # 110 meeting, the performance metric of groupcast and broadcast need to be further discussed, including UPT, latency, and PRR, etc.
For PRR of groupcast and broadcast, it is suggested to reuse the PRR type 1/2 statistics defined in TR 37.885. More specifically, for one TX packet, the PRR is calculated by X/Y, where Y is the number of UEs that located in the range (a, b) from the TX UE. The range (a, b) can be selected by each company and reported in the simulation assumptions.
As for UPT of groupcast and broadcast, UPT can be define from the perspective of TX UE or RX UE. If UPT is defined from the perspective of a TX UE, and then the sum of data received successfully at the side of RX UEs can be used to calculate the user throughput. Otherwise, UPT is determined for each RX UE, that is, UPT is determined at per-link level. In the above two options, we prefer the second option. In addition, it is also suggested to calculate the latency of groupcast and broadcast at the per-link level.
In addition, for the statistics of both UPT and latency for broadcast, it suggested that the statistics of them should be carried out within a certain distance range, which can be determined and reported by each company.
1. [bookmark: _Toc115338324][bookmark: _Toc115341148][bookmark: _Toc115339335][bookmark: _Toc115337783]For groupcast and broadcast, both UPT and latency are calculated at the per-link level.
1. [bookmark: _Toc115337784][bookmark: _Toc115338325][bookmark: _Toc115341149][bookmark: _Toc115339336]For the UPT/latency of broadcast, statistics of them should be carried out within a certain distance range.
1. [bookmark: _Toc115338326][bookmark: _Toc115339337][bookmark: _Toc115337785][bookmark: _Toc115341150][bookmark: _Toc27712]For the PRR of groupcast and broadcast, it is suggested to reuse the PRR type 1/2 statistics defined in TR 37.885, and the range (a, b) can be selected and reported by each company.
1. Conclusion
In this contribution, the channel access mechanisms related topics are discussed. Based on the discussion, we have the following proposals:
Proposal 1: For the initial channel access mechanism, a UE can initiate a COT by Type 1 LBT procedure for PSCCH/PSSCH/PSFCH transmissions.
Proposal 2: In order to improve the reliability of PSFCH transmissions in SL-U, it is suggested to support multiple PSFCH transmission opportunities associated with one PSSCH.
• FFS whether the same or different channel access mechanism should be used for these PSFCH transmission opportunities.
Proposal 3: For the channel access mechanism of S-SSB transmission within a shared COT：
• Type 2A/2B channel access mechanism is supported, which one to be used depends on gap length in SL-U
• When the duration of S-SSB transmission is greater than 584 us, type 2C LBT procedure is not allowed for COT sharing.
Proposal 4: For the channel access mechanism of PSFCH transmission during the shared COT：
• Type 2A/2B/2C channel access procedure is supported, which one to be used depends on gap length between a PSFCH and a precedent SL transmission such as PSCCH/PSSCH.
Proposal 5: For the channel access mechanism of PSCCH/PSSCH transmission within the shared COT：
• When the duration of PSCCH/PSSCH transmission is greater than 584 us, Type 2C channel access is not allowed for transmission within a shared COT.
• Type 2A/2B channel access procedure is supported, which one to be used depends on gap length between the PSCCH/PSSCH and its preceding SL transmission.
Proposal 6: In case of a gap of 16us，it is up to UE implementation to use either Type 2B or Type 2C in a shared COT.
Proposal 7: A UE is supported to initiate one S-SSB transmission by Type 2A LBT procedure as short control signaling.
Proposal 8: For the initial channel access mechanism of PSFCH transmissions, one of the following is supported:
• Short control signaling transmission for PSFCH is not supported
• Short control signaling mechanism can be used for only part of PSFCH occasions
Proposal 9: The CAPC parameter for UL in NR-U are reused for SL-U.
Proposal 10: For CW adjustment of groupcast type 1, common ACK feedback should be introduced on top of common NACK.
Proposal 11: For groupcast type 2, it is suggested to adjust CW based on the ratio of ACK.
Proposal 12: For SL transmission with CAPC p and SL-HARQ feedback disabled in SCI, the latest CWp used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p is used.
Proposal 13: For SL-U, at least the default maximum energy detection threshold is supported .
Proposal 14: The DL or UL multi-channel access mechanism in NR-U should be used as a baseline for a PSCCH/PSSCH transmission.
• FFS: The Multi-channel access mechanism for PSFCH
Proposal 15: For the UE-UE COT sharing, at least the remaining COT duration should be indicated by an Initiating Device or the responding device.
Proposal 16: At least for PSFCH transmission, UE-UE COT sharing is not restricted by the CAPC/destination ID.
Proposal 17: It is suggested to reuse R16 SL TRIV to indicate either at least a set of multi-consecutive slots transmission or multiple non-consecutive slots transmission.
Proposal 18: At least 1~2 sets of consecutive slots can be indicated based on R16 NR SL TRIV.
Proposal 19: Based on R16 NR SL TRIV, both the starting time and duration of a set of consecutive slots should be indicated .
Proposal 20: For a set of consecutive slots indicated based on R16 NR SL TRIV, it can be used for transmissions of different TBs
Proposal 21: The enhanced mode 2 resource allocation mechanism is introduced with supporting multiple selected resources in the same channel(s).
Proposal 22: For the enhanced mode 2 resource allocation mechanism, it should be guaranteed that frequency resources of multi-consecutive slots transmission are in the same channel(s) by MAC layer or by sensing process of physical layer.
Proposal 23: In order to avoid the interruption due to PSFCH symbols, it is suggested that occupying signals may be transmitted on a PSFCH occasion within the continuous sidelink slots.
Proposal 24: It is suggested that more resources can be selected/allocated for a TB in SL-U.
Proposal 25: With more resources allocated/selected for a TB, it is suggested that the same resource can be selected or allocated for multiple different UEs.
• FFS: How to resolve the transmission conflict from different UEs on the same resource.
Proposal 26: In SL-U evaluation, the following assumptions are added to the simulation parameters of deployment scenarios :
• Interleaving resource allocation is used as the baseline simulation assumption.
[bookmark: _GoBack]• Non interleaving resource allocation is optional for SL-U evaluation.
Proposal 27: For SL-U evaluation, the final pathloss should be the maximum value of InH Mixed Office pathloss and zero value.
Proposal 28: For R17 sidelink commercial traffic model with periodic model 3:
• Change the latency requirement from 30ms to 50ms
• 50ms latency requirement can be used to determine the PDB requirement
Proposal 29: For groupcast and broadcast, both UPT and latency are calculated at the per-link level.
Proposal 30: For the UPT/latency of broadcast, statistics of them should be carried out within a certain distance range.
Proposal 31: For the PRR of groupcast and broadcast, it is suggested to reuse the PRR type 1/2 statistics defined in TR 37.885, and the range (a, b) can be selected and reported by each company.
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