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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
In this paper, we discuss the remaining details of sidelink resource allocation for mode 2, including the determination of time resource and frequency resource, the details in the sensing and resource (re-)selection procedure. 
2 Mode 2 resource allocation
2.1 HARQ feedback bits in 1st-stage SCI
In RAN1#100-bis-e, the following agreement regarding HARQ feedback for sidelink was achieved:
Agreements: Down-select one out of the following for the indication of HARQ feedback enable/disable:
· Option 1: This indication is conveyed in the 1st SCI.
· Option 2: This indication is conveyed in the 2nd SCI.
· Option 2-1: This indication is present both in 2nd SCI format A and B.
· Option 2-2: This indication is present in 2nd SCI format B but not in 2nd SCI format A.
Apart from the function of indicating whether HARQ feedback is used to the receiver, this bit can also be used by a sensing UE to determine whether a reservation in SCI is for HARQ feedback based retransmission or blind retransmission. For HARQ feedback based retransmission, Tx UE can release the reserved resource if it receives an ACK, but the resource for blind based retransmission cannot be released.  Therefore, to guarantee the less interference on blind based retransmission, the priorities associated to these two types of reservations should be considered differently, so that a sensing UE need treat a blind retransmission reservation as having a lower priority value than a HARQ-based reservation when their signaled priorities are the same. 
In our view, given that all the sensing information is located in 1st SCI, and the information of HARQ feedback enable/disable can also be exploited to improve sensing performance in Mode 2, this one-bit payload bit should also be included in the 1st stage SCI to allow the other sensing UE using this information to improve their sensing and selection procedure.
Proposal 1: The indication of HARQ feedback enable/disable for the corresponding PSSCH transmission is a field in the 1st stage SCI.
A proposed text for this correction is provided as follows for Section 16.3 of TS 38.213[4].
--------------------------- Start of Text Proposal for TS 38.213-------------------------
<Unchanged parts omitted>
16.3 	UE procedure for reporting HARQ-ACK on sidelink 
<Unchanged parts omitted>
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].
If a UE receives a PSSCH in a resource pool and a ZYX “HARQ feedback request” field in a SCI format 0-12 scheduling the PSSCH reception indicates to the UE to report HARQ-ACK information for the PSSCH reception [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.   
[bookmark: _GoBack]<Unchanged parts omitted>
------------------------------------End of Text Proposal ---------------------------------

For the solution to handle HARQ feedback based reservation and blind retransmission based reservation we think the simplest method is to apply different coefficients to the priority associated with the reservation. This will automatically feed into the SL-RSRP based priority function without needing to define additional tables or adjustments to each entry in the (pre-) configured table.
Proposal 2: In step 1 of sensing procedure, UE shall adjust the received priority in SCI by applying a different priority coefficient associated with blind and HARQ-feedback based retransmissions.
2.2 Converting the physical interval to logical interval  
In TS 38.214 section 8.1.4, the physical resource reservation intervals  and  with the units of ms for the UE selecting the resources and the UE corresponding to the received SCI are defined, respectively. Additionally, the logical intervals  and   with the units of slots are converted from  and , and the procedure of excluding the reserved resources for PSSCH transmission is performed on the logical interval. Although the relationship between the physical interval () and the logical interval   () has been created, the details of mapping rule is still unclear. 
In LTE-V2X, the mapping rule between the physical resource reservation interval  and the logical interval   is provided by  , where parameter  is denoted in Table 1. It can be observed that the value of  is equal to the number of subframes which belongs to sidelink resource pool in one frame multiplied by ten. For example, with TDD configuration 2, , here “2” represents the 2 uplink subframes which can be used for sidelink transmission in one frame.  Considering the duration of one frame which corresponds to the physical periodicity of the frame structure configuration in LTE-V2X is 10ms, the formulation  can be interpreted as the product of the number of subframes which belongs to sidelink resource pool in one frame and the number of frames within the physical interval .
[bookmark: _Ref520964094][bookmark: _Ref521488396]Table 1: parameter  in LTE-V2X
[image: ]

An example of TDD configuration 2 for  is shown in Figure 1. Assuming the first PSSCH is transmitted on the first UL subframe of the first frame, the second PSSCH is transmitted on the first UL subframe of the third frame. According to the definition of sidelink resource pool in [14.1.5 TS 36.213]，the subframes which belongs to sidelink resource pool can be shown in Figure 2, subframes  and  correspond to the first and second PSSCH transmissions in Figure 1. The logical interval  is the product of the two subframes which belongs to sidelink resource pool in one frame and the two frames within the physical interval .

[image: ] 
Figure 1: TDD configuration 2 for  
[image: ]
Figure 2: TDD configuration 2 for  4 subframes
For NR-V2X, the definition of frame structure configuration can be more flexible with the varied sub-carrier spacing and the multiple configuration signaling in different levels. Although the frame structure configuration for NR is quite different from LTE, it still defines a basic periodicity (0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10) with the units of ms by higher layer parameter dl-UL-TransmissionPeriodicity. Hence, the principle of mapping rule from physical interval to logical interval in LTE-V2X can be utilized by some modification. 
The logical interval in NR-V2X can be formulated as   , where  denotes the periodicity of DL-UL pattern in section 11.1 of TS 38.213, provided by higher layer parameter dl-UL-TransmissionPeriodicity,  denotes the number of configured slots for sidelink in the pattern, and  is equal to the number of DL-UL pattern occurrences within the physical interval  .
An example of DL-UL pattern for  is shown in Figure 3. Assuming the sub-carrier spacing is 60 kHz, the periodicity of DL-UL pattern configured by higher layer parameter dl-UL-TransmissionPeriodicity is 2 ms. The first PSSCH is transmitted on the first UL slot of the first DL-UL pattern, the second PSSCH is transmitted on the first UL slot of the third DL-UL pattern. After excluding the unavailable sidelink resource, the slots which belongs to sidelink resource pool can be shown in Figure 4, slots  and  correspond to the first and second PSSCH transmission in Figure 3. The logical interval  is the product of the three slots which belongs to sidelink resource pool in one DL-UL pattern and the two patterns within the physical interval .
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Figure 3: DL-UL pattern for  with 60 kHz SCS
[image: ]
Figure 4: DL-UL pattern for   6 slots

Proposal 3: The logical interval in NR-V2X can be formulated as   , where  denotes the periodicity of DL-UL pattern, provided by higher layer parameter dl-UL-TransmissionPeriodicity,  denotes the number of configured slots for sidelink in the pattern, and  is equal to the number of pattern within the physical interval  .
A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[5].
-------------------------------- Start of Text Proposal for TS 38.214--------------------
<Unchanged parts omitted>
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
The resource reservation interval, , if provided by higher layer parameter reservationPeriodAllowed, is converted from units of ms to units of logical slots, resulting in , where  denotes the periodicity of DL-UL pattern in section 11.1 of TS 38.213, provided by higher layer parameter dl-UL-TransmissionPeriodicity,  denotes the number of configured slots for sidelink in the pattern, and  is equal to the number of pattern within the physical interval  .
<Unchanged parts omitted>
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
<Unchanged parts omitted>
c)	the SCI format received in slot or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 0-1,  is assumed to be received in slot(s)  determines according to clause [TBD] in [6, TS 38.213]  the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots, , where  denotes the periodicity of DL-UL pattern in section 11.1 of TS 38.213, provided by higher layer paramter dl-UL-TransmissionPeriodicity,  denotes the number of configured slots for sidelink in the pattern, and  is equal to the number of patterns within the physical interval  .    if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is FFS.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

The procedure of the resource exclusion is incomplete if the mapping from the physical logical resource reservation interval to the logical resource reservation interval is absent.
2.3 Backward indication
In RAN1#100bis-e, the following proposals for backward indication are achieved in FL summary R1-2003038:
Proposal 1a (1bit)
· When periodic reservations are enabled in a resource pool, and when a (pre-)configuration indicates that “resource index” signaling is enabled in a resource pool, a separate field of 1 bit in the first stage SCI indicates a “resource index” for the purpose of backward indication 
· If resource index = 0, then 
· For Nmax = 2 or 3: t0’ = 0, t1’ = t1
· For Nmax = 3: t2’ = t2
· If resource index = 1, then 
· For Nmax = 2 or 3: t0’ = -t1 , t1’ = 0
· For Nmax = 3: t2’ = t2 - t1
· where t0, t1, t2 are logical slot offsets with respect to the slot where SCI 0-1 received, obtained from “Time resource assignment”, and t0’, t1’, t2’ are actual logical slot offsets with respect to the slot where SCI 0-1 received
Proposal 1b (full)
· When periodic reservations are enabled in a resource pool, and when a (pre-)configuration indicates that “resource index” signaling is enabled in a resource pool, a separate field of ceil(log2(Nmax)) bit in the first stage SCI indicates a “resource index” for the purpose of backward indication 
· If resource index = 0, then 
· For Nmax = 2 or 3: t0’ = 0, t1’ = t1
· For Nmax = 3: t2’ = t2
· If resource index = 1, then 
· For Nmax = 2 or 3: t0’ = -t1 , t1’ = 0
· For Nmax = 3: t2’ = t2 - t1
· If resource index = 2, then 
· t0’ = -t2, t1’ = t1 - t2, t2’ = 0
· where t0, t1, t2 are logical slot offsets with respect to the slot where SCI 0-1 received, obtained from “Time resource assignment”, and t0’, t1’, t2’ are actual logical slot offsets with respect to the slot where SCI 0-1 received

In LTE-V2X, section 14.1.1.4.C of TS 36.213 specifies the set of subframes and resource blocks for PSSCH transmission which are determined by the "Frequency resource location of the initial transmission and retransmission" field, "Retransmission index" field and "Time gap between initial transmission and retransmission" field in the associated SCI format 1. To prevent the missing reservation due to the undetected SCI, backward indication is supported in LTE-V2X. 
	...(following are copied from TS 36.213)…
14.1.1.4C	UE procedure for determining subframes and resource blocks for PSSCH transmission associated with an SCI format 1
…
For the SCI format 1 transmitted on the PSCCH resource m in subframe , the set of subframes and sub-channels for the corresponding PSSCH are determined as follows:
-	if  is zero, 
-	the time and frequency resources for the corresponding PSSCH is given by 
-	sub-channel(s) , , 1, in subframe  
-	else if	"Retransmission index" in the SCI format 1 is zero, 
-	the time and frequency resources for the corresponding PSSCH is given by 
-	sub-channel(s) , , 1in subframe , and
-	sub-channels , +1, + -1 in subframe .
-	else if	"Retransmission index" in the SCI format 1 is one, 
-	the time and frequency resources for the corresponding PSSCH is given by 
-	sub-channels , +1, + -1 in subframe, and 
-	sub-channels , , 1 in subframe . 
where  is the value indicated by "Time gap between initial transmission and retransmission" field.



Since NR-V2X has higher reliability requirement, the case of missing SCI also needs to be considered. As  the forward indication shown in Figure 5, assume the SCI in resource R1 indicates the resources R2 and R3, and the SCI in resource R2 indicates the resource R3 for each period. If the SCI for R1 is missed by the sensing UE, the periodic reservation of resource R1 on the upcoming periods will not be excluded during the sensing procedure, and thus causing collision. 
As shown in Figure 6, the missing SCI issue can be solved by the backward indication. Assume backward indication is supported in Figure 6, assume the SCI in resource R1 indicates the resources R2 and R3, the SCI in resource R2 indicates the resources R1 and R3, and the SCI in resource R3 indicates the resources R1 and R2, respectively. If the SCI for R1 is missed by the sensing UE, the sensing UE can still know the existence of R1 by decoding the SCI for R2 and/or R3, and thus can avoid such collisions. Therefore, more accurate resource exclusion can be achieved by the backward indication.
[image: ]
Figure 5: Forward indication only
[image: ]
Figure 6: Backward & Forward indication
Although the maximum number of (re)-transmissions for one TB in NR-V2X can be up to 32, the backward indication is also needed when a group of the consecutive SCIs are missed due to the fluctuation of the channel condition. As shown in Figure 7, assume only forward indication is supported, and a group of consecutive SCIs which are sent on resources R6, R7 and R8 are missed, then the re-transmission on R8 cannot be detected by other sensing UE. Thus, the backward indication is necessary even though more (re)-transmissions for one TB are supported in NR-V2X.
[image: ]
Figure 7: E.g., assume only forward indication is supported, and a group of consecutive SCIs (R6/R7/R8) are missed
Observation 1: The backward indication is needed when a group of the consecutive SCIs are missed due to the fluctuation of the channel condition.
In LTE-V2X, since a given TB can be transmitted only once or twice, so it is enough to use only 1 bit for such forward/backward indication. However, for NR-V2X, a SCI can indicate up to 3 resources for a given TB when . So to enable full flexibility for backward indication, a field of ceil(log2(Nmax)) bit should be used. Thus, Proposal 1b in the FL summary R1-2002038 of RAN1#100bis-e is preferred.
Proposal 4: Support full backward indication, i.e., support Proposal 1b (full) in the FL summary R1-2003038.
In section 8.1.5 of TS 38.214, although it is mentioned that the set of slots and resource blocks for PSSCH transmission is determined by the fields "Frequency resource assignment" and "Time resource assignment" in the associated SCI format 1, the details are missing. 
A proposed text for this correction is provided as follows for Section 8.1.5 of TS 38.214[5]. 
-------------------------- Start of Text Proposal for TS 38.214 -------------------------
<Unchanged parts omitted>
8.1.5    UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 0-1
<Unchanged parts omitted>
If TRIV indicates N < sl-MaxNumPerReserve, the starting sub-channel indexes corresponding to sl-MaxNumPerReserve minus N last resources are not used.
<Unchanged parts omitted>
For the SCI format 0-1 transmitted on the PSCCH resource   (described in Subclause 16.4 TS 38.213) in slot , the set of slots and sub-channels for the corresponding PSSCH are determined as follows:
· if  "Time resource assignment" field in  [8, TS 38.212] is zero,
· the time and frequency resources for the corresponding PSSCH is given by
· sub-channel(s), ,…, 1, in slot   
· elseif  "Time resource assignment" field in  [8, TS 38.212] is smaller than 32,
· if "Retransmission index" in the SCI format 0-1 is zero, 
·   the time and frequency resources for the corresponding PSSCH is given by
· sub-channel(s)  , ,…, 1, in slot , and  
· sub-channel(s) , +1,…, + -1 , in slot 
· else (i.e. that  "Retransmission index" in the SCI format 1 is one), 
·   the time and frequency resources for the corresponding PSSCH is given by
· sub-channel(s) , +1,…, + -1 , in slot  , and
· sub-channel(s)  , ,…, 1, in slot  
· else
· if "Retransmission index" in the SCI format  0-1 is zero,  
·   the time and frequency resources for the corresponding PSSCH is given by
· sub-channel(s)  , ,…, 1, in slot , and  
· sub-channel(s) , +1,…, + -1 , in slot , and
· sub-channel(s) ,+1,…, + -1 , in slot  
· elseif "Retransmission index" in the SCI format 1 is one,
·   the time and frequency resources for the corresponding PSSCH is given by
· sub-channel(s) , +1,…, + -1 , in slot , and
· sub-channel(s)  , ,…, 1, in slot , and  
· sub-channel(s) , +1,…, + -1 , in slot  
· else (i.e. that "Retransmission index" in the SCI format 1 is two), 
·   the time and frequency resources for the corresponding PSSCH is given by
· sub-channel(s) , +1,…, + -1 , in slot  , and
· sub-channel(s) , +1,…, + -1 , in slot  , and
sub-channel(s) , ,…, 1, in slot 
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

The explanation for the TP above is shown in the following figures. The time resources for  are shown in Figure 8 and Figure 9. 
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Figure 8: the time resources for , resource index=0
[image: ]
Figure 9: the time resources for , resource index=1
The time resources for  are shown in Figure 10 to Figure 12.
[image: ]
Figure 10: the time resources for , resource index=0
[image: ]
Figure 11: the time resources for , resource index=1
[image: ]
Figure 12: the time resources for , resource index=2

2.4 The remaining details of T0, T1, T2
According to the email approval in [98b-NR-16] (Resource selection and sensing windows bounds), there are still some FFS for the details of T0, T1, T2 and T3.
Agreements:
· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered 
· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2) 
· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
· T2 is up to UE implementation with the following details as a working assumption:
· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB
· FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority
· UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB
· A sensing window is defined by time interval [n – T0, n – Tproc,0) 
· T0 is (pre-)configured, T0 > Tproc,0 FFS further details
· FFS, if Tproc,0 and Tproc,1 are defined separately or as a sum 
· FFS relation of T3, Tproc,0, Tproc,1 
· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1

In section 8.1.4 of TS 38.214, the sensing window is defined by the range of slots [) where  is defined the higher layer parameter sl-SensingWindow,  is associated with the UE processing time on decoding the SCI and DMRS measurement. For the sub-carrier spacing of 15/30/60/120 kHz, is 1,1,2,2 slots, respectively. 
For the resource selection window, the lower bound parameter  denotes the UE processing time from the resource selection trigger to the earliest candidate resource, and it is up to UE implementation under  , where  corresponds to the maximum UE processing time which should be supported by all the UEs. The UE with stronger capability can apply shorter processing time by its implementation.  The components  would include: 
· The scheduling time. When the MAC PDU comes to physical layer, the following steps are needed: 
· Physical layer needs to prepare the sensing results and report these results to MAC layer. 
· MAC layer makes decision on how and which resource will be allocated. 
· MAC layer indicates the scheduling results to the physical layer.
· Note: the scheduling time will be larger for aperiodic traffic since the TB size is not known in advance, so the UE needs to reschedule the potential Tx resource.
· The data preparation time (channel coding, QAM modulation, RE mapping and OFDM baseband signaling generation)
The scheduling time is a “fixed” value since it relates to MAC scheduling, MAC-PHY exchange, etc., and is independent of the value of SCS. 2 ms is proposed for this “fixed” part.
The data preparation time is mainly about PHY processing, and is a “variable” that is highly dependent on UE capability now and in the future. And since the spec already allows any UE can go faster than , this “variable” part just needs to be an upper bound. 1 ms is proposed for this “variable” part.
In summary, 3 ms (2 ms + 1 ms) is proposed for  for all SCS.
As the discussion above, the detailed meanings of   and  are different, although both of them represent the UE processing time. Hence,  and  should be defined separately. Considering the granularity for sidelink resource allocation is slot, the time instances for  and  should also be measured in slots.
The determination of  has been specified in section 8.1.4 of TS 38.214 by the interval parameter   and the remaining packet delay budget. Since   by the higher layer parameter sl-SelectionWindow is configured per priority of the UE selecting the resource, then by default the minimum window duration -  is a function of priority.
Since the definition of  is associated with the procedure of resource re-evaluation, the discussion of T3 is included in the following section.
Proposal 5: For the sub-carrier spacing of 15/30/60/120 kHz, is 1/1/2/2 slots, respectively.
Proposal 6: For the sub-carrier spacing of 15/30/60/120 kHz, is 3 ms for all SCS.
A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214 [5].
------------------------- -- Start of Text Proposal for TS 38.214 ------------------------
<Unchanged parts omitted>
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
The following steps are used:
1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is TBD 3 ms for all subcarrier spacing configurations, respectively.
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
The total number of candidate single-slot resources is denoted by .
2)	The sensing window is defined by the range of slots [) where  is defined above and   is TBD  1/1/2/2 slots for the subcarrier spacing configuration  of 0/1/2/3. The UE shall monitor slots which can belong to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

2.5 Re-evaluation and pre-emption
2.5.1 Every slot re-evaluation
In RAN #98bis, the following agreements for resource re-evaluation are achieved:
Agreements:
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation
· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)
· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration
· FFS relationship of T1 and T3, if any
· FFS whether to handle it differently for blind and feedback-based retransmission resources

In RAN1#100-e, the following agreements for resource re-evaluation are achieved:
Agreement
· For re-evaluation of a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’, where k ≥ m,
· Step 1 of the resource (re-)selection procedure is performed at least at the moment ‘m-T3’, and if the pre-selected resource is not in the identified candidate resource set, Step 2 is triggered for reselection of the resource
· Re-evaluations before the moment ‘m-T3’ or after ‘m-T3’ but before ‘m’ are not precluded and are up to UE implementation
· FFS whether to mandate a UE to perform Step 1 checking every slot before ‘m-T3’
· FFS whether evaluation of Step 2 has to ensure any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and whether it is allowed to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions
· FFS whether for the case of enabled periodic reservation, already reserved resources in upcoming periods can be re-evaluated

In RAN1#100bis-e email thread [100b-e-NR-5G_V2X_NRSL-Mode-2-01], whether to mandate a UE to perform re-evaluation every slot was discussed, and the following 4 alternatives were proposed. However, due to the limited time, no agreement was made.
	Alt. 1
Conclusion
· Do not mandate a UE perform Step 1 check for re-evaluation every slot
Alt. 2 
Proposal
· Define an optional UE feature of every slot re-evaluation for Mode-2, with details discussed in UE features framework
Conclusion
· Do not mandate a UE perform Step 1 check for re-evaluation every slot
Alt. 3
Proposal
· A UE is mandated to perform Step 1 check for re-evaluation every slot
Alt. 4
Proposal
· FFS whether to mandate a UE to perform checking for pre-emption every slot if pre-emption is enabled
· If checking for pre-emption every slot is mandated when pre-emption is enabled, the UE shall also check for re-evaluation every slot



So far, whether to mandate a UE to perform Step 1 by checking every slot before ‘m-T3’ is still in FFS. In our view, the re-evaluation at every slot before ‘’ shall be mandatory to enable UE to re-select resources as soon as possible. 
The timeline for resource selection and re-evaluation is shown in Figure 12. Assume resource selection is triggered by higher layer in slot  , and assume the candidate resource R1 in slot  within the resource selection window [ is selected after the procedure of resource exclusion. 
If the re-evaluation at every slot before ‘’ is mandatory, then the UE shall perform step 1 by monitoring slots belonging to sidelink resource pool within the sensing window [) at every slot  which satisfies , i.e., UE shall slide the sensing window from [) to [) , where  . It is possible that the SCI which indicates the resource collision would be received in any slot before . 
For example, in Figure 13, assume a SCI on resource S1 is received in slot  within the sensing window [), assume this SCI indicates the resource reservation which overlaps with the preselected resource in slot , and the pre-selected resource is excluded from the candidate resource set after the RSRP measurement in step 1. The resource re-selection should be triggered immediately in slot , and re-selected resources can be selected from an earlier resource selection window [ than the later resource selection window [, where . Assume the re-selected resource R2 is located in slot , the above procedure of re-evaluation for re-selected resource in slot  needs to be repeated since the transmission of SCI which indicates the reservation of re-selected resource has not been transmitted yet, the other UEs are still likely to occupy the re-selected resource R2.
If the step 1 in resource re-evaluation is performed only once at slot  , the step 2 of resource re-selection can only be performed with the larger transmission latency within the later resource selection window [ accordingly. However, it is possible that the SCI which indicates resource collision would occur just before the edge of the sensing moment . Moreover, it is also possible that the procedure of re-evaluation for re-selected resource would be repeated before the transmission of the SCI, thus the earlier the re-selection is triggered, the smaller latency can be achieved, and the more retransmission chances can be guaranteed which can ensure the successful delivery of the packet in a given PDB.  
Therefore, to reduce the latency and increase the success rate of packet delivery, the step 1 of resource (re)-selection shall be performed at every slot before  , and step 2 for resource reselection shall be triggered immediately if the pre-selected resource is not regarded as an identified candidate resource. 
[image: ]
Figure 13: the timeline for resources re-evaluation

Observation 1: The SCI which indicates resource collision could occur before the moment .
Observation 2: The procedure of re-evaluation for re-selected resource could be repeated. 
Observation 3: The earlier the re-selection is triggered, the smaller latency can be achieved, and the more retransmission chances can be guaranteed which can ensure the successful delivery of the packet in a given PDB. 
Regarding the complexity of performing Step 1 every slot, it is important to point out the UE only needs to detect SCIs within one additional slot by sliding the resource selection window by one slot, thus very limited complexity will be added. Moreover, during the procedure of performing Step 1 every slot, the resource re-selection is triggered immediately after the collision is detected, so the overall complexity can be further decreased in this scenario. As shown in Figure 13, once the SCI on resource S1 in slot  indicating the reservation on resource R1 is detected, the resource re-selection is triggered immediately in slot , thus SCIs from slot  to  are monitored. If step 1 in resource re-evaluation is performed only once at slot , then higher complexity will be met by monitoring more SCIs from slot  to .
Given the above analysis on performance benefits and complexity, re-evaluation shall be mandated at every slot.
Proposal 7: A UE is mandated to perform Step 1 check for re-evaluation every slot before (and including) m-T3.
The value of  can be equal to .  can provide the largest sensing range from  to  on the premise that the resource re-evaluation is performed before the moment of pre-selected resource, i.e., the resource re-selection window is no later than [. 
Proposal 8: The value of T3 is equal to T1.

2.5.2 The identified candidate resource of re-evaluation
During the resource exclusion procedure in step 1, whether one candidate resource  needs to be excluded depends on the SCI detected in the sensing window. According to the current definition of sensing window in TS 38.214, the UE shall monitor slots which belong to a sidelink resource pool within the sensing window [) when resource (re)-selection is triggered in slot . However, if the sensing window for re-evaluation follows the existing definition of sensing window, i.e., the sensing window is defined as [) when re-evaluation is performed at every slot  which satisfies , then it is possible that some candidate resource which has already been excluded from the previous resource selection window [  would be not excluded from the updated resource selection window [. 
As shown in Figure 14, resource re-selection is triggered in slot  when SCI on resource S1 is received in slot  indicates the resource reservation which overlaps with the preselected resource in slot . Assume the one SCI on resource S2 within the sensing window [) indicate the resource reservation on resource R2. If the step 2 of resource reselection for re-evaluation only considers the sensing window [), the resource R2 which has been previously excluded would be considered as the identified candidate resource again. 
To prevent such problem, the sensing results derived from multiple sensing window should be considered jointly, i.e., one candidate resource will be excluded from the identified candidate resource set  reported to higher layer if it is not regarded as an identified candidate resource in any resource selection window from [) to [). 

[image: ]
Figure 14: the identified candidate resource of re-evaluation
Observation 4: It is possible that the resource which has already been excluded in the previous resource selection window would be considered as the identified candidate resource again when the sensing window is changed.
Proposal 9 : One candidate resource will be excluded from the identified candidate resource set  reported to higher layer if it is not regarded as an identified candidate resource in any resource selection window from [) to [), where slot  which satisfies .

2.5.3 The timing restriction on re-selected resources 
In RAN1#100bis-e, the following agreements for resource re-selection are achieved: 
Agreements:
· It is up to UE implementation to reselect any pre-selected but not reserved resource which is still in the identified resource set after Step 1 in order to ensure the timing restrictions during reselection triggered by re-evaluation and/or pre-emption
· The timing restrictions at least include the HARQ RTT related minimum gap Z agreed in RAN1#100e
· FFS how to handle the case that there is no resources satisfying the timing restrictions in the identified resource set after Step 1
Agreements:
· Once pre-emption re-selection condition is met at the UE, re-selection is performed for all resources which satisfy the pre-emption re-selection condition 
· A UE ensures the HARQ RTT related minimum time gap Z agreed in RAN1#100-e, between re-selected and non-preempted resources during the re-selection triggered by pre-emption
· FFS cases when timing restriction could not be met
· FFS whether/how to extend it to periodic reservations

For the remaining FFS cases in re-evaluation or pre-emption when timing restriction could not be met, similar mechanism of dropping the resources which cannot satisfy the timing restrictions in LTE-V2X can be reused. In LTE-V2X, at most two resources are selected, UE selects one resource from the identified candidate set firstly, if there is no available resource that meets the timing restrictions left in the identified candidate set after Step 1, only one resource is selected.
Proposal 10: The resources which cannot satisfy the timing restrictions are not selected during the resource re-selection trigged by re-evaluation and/or pre-emption.

2.5.4 The re-selection for periodic reservation
Next we analyse the “FFS whether/how to extend it to periodic reservations” in the above agreements in section 2.5.3. Delay would be introduced when the resource re-selection is triggered in a later selection window, and the over reservation will cause waste of resources if the previously reserved resources are not released. Therefore, it is proposed that the resource reselection is only triggered when an SCI is received which indicates the collision on the resources in the next one period of the reservation, and the resetting of the resource reservation interval as zero shall be supported for the reselected resource. 
For example in Figure 15, assume one set of periodic resources R1#1, R1#2, R1#3…. are selected in slot , and the resource R1#2 is reserved by an SCI S1 from another UE. Although the resource collision has been detected for re-evaluation before the resource R1#1, it is proposed that the resource re-selection of R1#2 will not be triggered then, and the resource reselection is only triggered for re-evaluation before the resource R1#2, resulting in resource R2#1 being selected for use in period#2. In subsequent periods, the UE returns to use R1#n. To achieve this, in period#2, the UE sets the field “resource reservation period” in the first stage SCI as zero, i.e., the resource R2#1 is used only once, and the reselection of R1#2 does not mean a group of new periodic resources R2#1, R2#2, R2#3… are selected. The UE will return to using R1#n, and continue re-evaluating the previously reserved resources R1#3, R1#4… in the upcoming periods and transmits on reserved resources if the resource collisions are not detected. Therefore, the accumulated latency on resources R2#2, R2#3 … due to the later selection window when re-selection is triggered can be avoided. 
Proposal 11: When periodic reservation is in use, when an SCI is detected which indicates collision on the resources in the next one period of the reservation, resource reselection is triggered for that period only.
Proposal 12: In the SCI scheduling the re-selected resources, the “resource reservation period” field is set to zero, to indicate it is used only once.
[image: ]
Figure 15: Illustration of re-selection for periodic reservation

In the RAN1#98bis agreement, there is an FFS whether to handle it differently for blind and feedback-based retransmission resources.
For blind retransmission, the resource re-evaluation is enabled for each reserved resource. As for HARQ feedback-based retransmission, the procedure of resource re-evaluation is performed as long as the reserved resource is not released due to NACK received at the previous transmission.
Proposal 13: The procedure of resource re-evaluation is performed in the same way for both blind and feedback-based retransmission.

A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[5].
--------------------------- Start of Text Proposal for TS 38.214 ------------------------
<Unchanged parts omitted>
8.1.4    UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 0-1
<Unchanged parts omitted>
The following steps are used:
<Unchanged parts omitted>
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.
The UE shall report set  to higher layers. The UE selects one candidate single-slot resource   in slot  from  according to higher layers. The UE shall perform step 1) to step 7) after each slot from slot   until the exclusion on resource  is performed in slot which satisfies   . The UE shall report set  to the higher layer. One candidate resource will be excluded from the identified candidate resource set   reported to higher layer if it is not regarded as an identified candidate resource in any resource selection window from [) to [). 
For the case of periodic reservation, the resource reselection is triggered when an SCI is detected which indicates collision on the resources in the next one period of the reservation.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------
2.6 Ratio of the identified candidate resource set 
In RAN 1#98b, the following agreement has been achieved regarding identifying candidate resources:
Agreements:
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· FFS value(s)/configurability of X 
· At least one value of X=20
· Y=3
· FFS other conditions to stop RSRP threshold increment, if any

In our view, the identified candidate resources should be based on the results of SCI decoding and corresponding SL-RSRP measurement. The value of X can be associated with the number of SL resources indicated by one SCI for a given TB, including current transmission and reserved resource for re-transmissions. Assuming the number of SL resources indicated by one SCI for the same TB is relatively large, e.g.  3  (same as the maximum value of N_max), if the value of X remains at 20, then the probability of successfully selecting 3 resources from the identified candidate resources under the constraint of a pre-configured time gap will be small. Therefore, the value of X should depend on the maximum number of SL resources indicated by one SCI for the same TB. For example, when the maximum number of SL resources indicated by one SCI for the same TB is 2 or 3, the value of X can be set to 20 or 30, respectively. 
Proposal 14: The value of X is derived depending on the maximum number of SL resources indicated by one SCI for the same TB. 
2.7 HARQ re-transmission on unreserved resources 
In RAN1#100bis-e, the following agreement has been achieved for the HARQ re-transmissions on unreserved resources:
Agreements:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, except that
· In case no resource can be found for reservation (e.g., based on the identified candidate set after Step 1) for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· After the resource selection is performed, HARQ retransmission on a resource not reserved by a prior SCI is allowed due to transmission dropping caused by prioritization, pre-emption and congestion control
· To discuss and conclude “should vs. shall” in RAN1#101

The current resource selection procedure in TS.38.321 (copied below) is as follows: firstly, one transmission opportunity is selected randomly from the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214, then the remaining transmission opportunities are selected randomly if there are available resources left when one or more HARQ retransmissions is needed. 
	[bookmark: _Toc37296249][bookmark: _Toc12569232](copied from TS 38.321)
5.22.1.1	SL Grant reception and SCI transmission
…
3>	randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.
3>	use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7];
3>	if one or more HARQ retransmissions are selected:
4>	if there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:
5>	randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier;
5>	use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of retransmission opportunities of the MAC PDUs determined in TS 38.214 [7];
5>	consider the first set of transmission opportunities as the new transmission opportunities and the other set of transmission opportunities as the retransmission opportunities;
5>	consider the set of new transmission opportunities and retransmission opportunities as the selected sidelink grant.
3>	else:
4>	consider the set as the selected sidelink grant.



Since the first transmission opportunity selected randomly, it is possible that the first transmission opportunity is close to the end of the resource selection window, as shown as R4 in Figure 16 (assuming R4 is the first selected transmission opportunity as per the MAC spec).
If “shall” in the agreement above is chosen, i.e., a UE shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, then all the remaining resources have to be selected based on the results of previously selected resource, which means all the selected resources are close to the end of the resource selection window, as shown as R0~R3 in Figure 16. Therefore, a large transmission latency will be introduced. Specifically, in this case, the latency requirements of URLLC type traffic cannot be met. It is important to emphasize that NR-V2X shall support the URLLC traffic that requires high reliability and low latency. For example, in some advanced driving applications, such as emergency trajectory alignment between UEs supporting V2X application, it is required to deliver large packet (2000 bytes) within 3 ms latency and with very high reliability of 99.999%.

[image: ]
Figure 16: Illustration of “shall” for HARQ re-transmission on reserved resources
On the other hand, if “should” in the agreement above is chosen, i.e., a UE should select resources so that HARQ retransmission resources can be reserved by a prior SCI, then the large latency issue above can be avoided. As shown in Figure 17, we also assume R4 is the first selected transmission opportunity as per the MAC spec. Since “should” is chosen, we do not strictly restrict the UE must select resources that HARQ retransmission resources can be reserved by a prior SCI. Therefore, resources R0~R3 in Figure 16 are allowed to be selected. In this case, it is highly possible that a resource which is close to the beginning of the selection window can be selected, leading to low latency.
[image: ]
Figure 17: Illustration of “should” for HARQ re-transmission on reserved resource

Observation 6: If “shall” in the agreement is chosen, then it is possible that all the selected resources are close to the end of the resource selection window, thus introducing large transmission latency and cannot satisfy latency requirements of URLLC type traffic.
Proposal 15: For the resource selection in Step 2, HARQ retransmission on resources reserved by a prior SCI is not mandatory.
2.8 First-in-time resources indication 
In RAN1#100bis-e, the following working assumption on first-in-time resources indication is made:
Working assumption:
· The UE should/shall indicate min(Nselected, N) first-in-time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1, where
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI
· To discuss and conclude “should vs. shall” in RAN1#101

The main motivation behind this working assumption is that if the UE signals more than two resources for a TB, there might be waste of resource if ACK is received in advance. However, this happens only for HARQ feedback-based retransmission. For blind retransmission, the signaled resources will always be used, so there is no waste. So we suggest to add “For HARQ feedback-based retransmission” to the main bullet.
We also suggest to add “if QoS requirement can be met” to the main bullet. As we explained during RAN1#100bis-e, if “shall” is adopted in the current WA, a UE can only reserve up to 2 resources for a TB, thus is not robust to the change of system loading and may fail to meet the QoS requirements of the most demanding aperiodic services. Thus, complementary but more suitable behavior needs to be permitted when the working assumption prevents meeting QoS requirements.  
In addition, we think the first-in-time resources indication is only meaningful for indicating future resources. For backward indication, i.e., indicating resources in the past, UE can indicate any resources as long as the timing restriction within one SCI can be met. So we suggest to add “for indicating future resources” to the main bullet.

Proposal 16: For indicating future resources for HARQ feedback-based retransmission, the UE indicates min(Nselected, N) first in time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1 if QoS requirement can be met, where 
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI
· If the QoS requirement would not be met, the above constraint does not apply.

2.9 RRC parameter for pre-emption 
In RAN1#100bis-e, the following agreements on RRC parameter for pre-emption is made:

Agreements: Finalize the RRC parameter for pre-emption activation per resource pool by
· Disabled
· Enabled. Default is without a priority level (i.e., pre-emption is applicable to all levels). 
· Can optionally configuring a priority level p_preemption {1…8} (the value range is a working assumption), and (as a working assumption regarding “<”) if prioRX < p_preemption, and prioTX > prioRX, then pre-emption can be triggered 
· Note: In the inequalities it is assumed that the lowest priority value corresponds to the highest priority/importance traffic
· prioRX is the priority associated with the resource indicated in SCI, as per 8.1.4 in 38.214
· prioTX is L1 priority within a UE associated with the reserved resources, as per 8.1.4 in 38.214

Regarding the two WAs, we propose to adopt the following: 
· Can optionally configuring a priority level p_preemption {12…87}, and if prioRX < p_preemption, and prioTX > prioRX, then pre-emption can be triggered 
The analysis is as follows:
· If “prioRX < p_preemption”, then p_preemption=1 is meaningless since there is no  prioRX satisfying “prioRX < 1”.
· If “prioRX < p_preemption”, then p_preemption=8 is redundant since “prioRX < 8” means pre-emption is applicable to all levels, which is the default behaviour.
Proposal 17: Regarding the two working assumptions on pre-emption threshold, adjust as follows:
· Can optionally configure a priority level p_preemption {12…87}, and if prioRX <p_preemption, and prioTX > prioRX, then pre-emption can be triggered 

2.10 Exclusion of slots not monitored
In RAN1#100bis-e, the following proposal on exclusion of slots not monitored is made (FL summary R1-2003038):
· For exclusion of slots in the selection window which correspond to slots not monitored in the sensing window, a UE applies a separately (pre-)configured sub-set (including empty and full set possibilities) of periodicities and applies the period used for transmission, if any

The proposal would mean the resource exclusion is based on “a configured sub-set and the period used for transmission”. Using the (pre-)configured sub-set, i.e., smaller than the full-set,  cannot achieve the same effect as LTE-V. Such sub-set cannot reflect the actual period indicated in slots which are not monitored in the sensing window, thus the configuration of the sub-set can always be inaccurate and the collision would be caused.
Additionally, since one transmitting UE can have different periods for different transmissions at different time, and transmission by the other UEs in slots which are not monitored in the sensing window may also have different period from the period used for current transmission. Thus, the benefits of adding the “the period used for transmission” is not clear.
In summary, since the benefits of the proposal above are unlikely to be prominent, we propose to reuse LTE-V mechanism. 
Proposal 18: For exclusion of slots in the selection window which correspond to slots not monitored in the sensing window, do not change current procedure, i.e., apply all the periods configured for a UE.
2.11 RSRP threshold  
In section 8.1.4 of TS 38.214, the RSRP threshold   is determined by the higher layer parameter SL-ThresRSRP_pi_pj, where   is the value of the priority field received in SCI format 0-1,  is the priority of the transmission of the UE selecting resources, and the value of SL-ThresRSRP_pi_pj  is set from 0 to 66 . It is clear that the threshold is the combination of the two priorities, thus the notation   should be replaced by a more accurate notation . In addition, the higher layer parameter SL-ThresRSRP_pi_pj in section 6.3 of TS 38.214 has been renamed as SL-ThresPSSCH-RSRP-List, the citation in section 8.1.4 of TS 38.214 should be revised accordingly.  
Moreover, the current section 8.1.4 of TS 38.214 does not provide the details on how to map the two priorities  and  to the threshold . Considering the compatibility and the complexity, the method of determining the threshold by the higher layer parameters SL-ThresPSSCH-RSRP and SL-ThresPSSCH-RSRP-List  in LTE-V2X can be reused. 
Proposal 19: For specification purposes, the RSRP threshold should be expressed as a function of the priority received in SCI format 0-1 and the priority of the UE selecting the transmission resource.
A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[5].
-------------------------- Start of Text Proposal for TS 38.214--------------------------
<Unchanged parts omitted>
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
The following steps are used:
<Unchanged parts omitted>
3) The internal parameter is set to the corresponding value from higher layer parameter SL-ThresRSRP_pi_pj for  equal to the given value of  and each priority value . indicated by the i-th SL-ThresPSSCH-RSRP field in SL-ThresPSSCH-RSRP-List, where SL-ThresPSSCH-RSRP-List is the higher layer parameter provided by [6.3 TS 38.214], it indicates a list of 64 values from SL-ThresPSSCH-RSRP, and the index of the list .
<Unchanged parts omitted>
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 0-1, is higher than  ;
<Unchanged parts omitted>
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

3 Conclusions 
In this contribution, we discussed the resource allocation for UE autonomous transmission for NR V2X sidelink transmission.  We have the following observations and proposals: 
Observation 1: The backward indication is needed when a group of the consecutive SCIs are missed due to the fluctuation of the channel condition.
Observation 2: The SCI which indicates resource collision could occur before the moment .
Observation 3: The procedure of re-evaluation for re-selected resource could be repeated. 
Observation 4: The earlier the re-selection is triggered, the smaller latency can be achieved, and the more retransmission chances can be guaranteed which can ensure the successful delivery of the packet in a given PDB. 
Observation 5: It is possible that the resource which has already been excluded in the previous resource selection window would be considered as the identified candidate resource again when the sensing window is changed.
Observation 6: If “shall” in the agreement is chosen, then it is possible that all the selected resources are close to the end of the resource selection window, thus introducing large transmission latency and cannot satisfy latency requirements of URLLC type traffic.
Proposal 1: The indication of HARQ feedback enable/disable for the corresponding PSSCH transmission is a field in the 1st stage SCI.
Proposal 2: In step 1 of sensing procedure, UE shall adjust the received priority in SCI by applying a different priority coefficient associated with blind and HARQ-feedback based retransmissions.
Proposal 3: The logical interval in NR-V2X can be formulated as   , where  denotes the periodicity of DL-UL pattern, provided by higher layer parameter dl-UL-TransmissionPeriodicity,  denotes the number of configured slots for sidelink in the pattern, and  is equal to the number of pattern within the physical interval  .
Proposal 4: Support full backward indication, i.e., support Proposal 1b (full) in the FL summary R1-2003038.
Proposal 5: For the sub-carrier spacing of 15/30/60/120kHz, is 1/1/2/2 slots, respectively.
Proposal 6: For the sub-carrier spacing of 15/30/60/120kHz, is 3 ms for all SCS.
Proposal 7: A UE is mandated to perform Step 1 check for re-evaluation every slot before (and including) m-T3.
Proposal 8: The value of T3 is equal to T1.
Proposal 9 : One candidate resource will be excluded from the identified candidate resource set  reported to higher layer if it is not regarded as an identified candidate resource in any resource selection window from [) to [), where slot  which satisfies .
Proposal 10: The resources which cannot satisfy the timing restrictions are not selected during the resource re-selection trigged by re-evaluation and/or pre-emption.
Proposal 11: When periodic reservation is in use, when an SCI is detected which indicates collision on the resources in the next one period of the reservation, resource reselection is triggered for that period only.
Proposal 12: In the SCI scheduling the re-selected resources, the “resource reservation period” field is set to zero, to indicate it is used only once.
Proposal 13: The procedure of resource re-evaluation is performed in the same way for both blind and feedback-based retransmission.
Proposal 14: The value of X is derived depending on the maximum number of SL resources indicated by one SCI for the same TB. 
Proposal 15: For the resource selection in Step 2, HARQ retransmission on resources reserved by a prior SCI is not mandatory.
Proposal 16: For indicating future resources for HARQ feedback-based retransmission, the UE indicates min(Nselected, N) first in time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1 if QoS requirement can be met, where 
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI
· If the QoS requirement would not be met, the above constraint does not apply.
Proposal 17: Regarding the two working assumptions on pre-emption threshold, adjust as follows:
· Can optionally configure a priority level p_preemption {12…87}, and if prioRX <p_preemption, and prioTX > prioRX, then pre-emption can be triggered 
Proposal 18: For exclusion of slots in the selection window which correspond to slots not monitored in the sensing window, do not change current procedure, i.e., apply all the periods configured for a UE.
Proposal 19: For specification purposes, the RSRP threshold should be expressed as a function of the priority received in SCI format 0-1 and the priority of the UE selecting the transmission resource.
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