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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 Adjust the priority according to HARQ feedback enabled/disabled 
In RAN1#101-e, the following agreement regarding HARQ feedback for sidelink was achieved:
Agreements:
· SCI format 2-A includes an explicit indication of HARQ feedback enabled/disabled.
· SCI format 2-B includes an explicit indication of HARQ feedback enabled/disabled.

Apart from the function of indicating whether HARQ feedback is used to the receiver, the field of “HARQ feedback enabled/disabled indicator” 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 retransmission cannot be released. Therefore, to reduce interference on blind retransmission, the priorities associated to these two types of reservations should be considered differently, so that a sensing UE treats a blind retransmission reservation as having a lower priority value than a HARQ-based reservation when their signaled priorities are the same. 
For the solution to handle HARQ feedback based reservation and blind retransmission based reservation, a straightforward method is to adjust the priority value by applying different coefficients to the priority associated with the reservation SCI. This adjusted priority value can then be used for determining the SL-RSRP threshold instead of the original priority value, without needing to define additional tables or adjustments to each entry in the (pre-) configured table. If the priority coefficient for blind retransmission is set to 1, then only a priority coefficient for feedback based reservation need to be applied, which can be predefined or configured. An alternative solution is to directly adjust the SL-RSRP resource exclusion threshold based on whether it is HARQ feedback based retransmission reservation or blind retransmission based reservation. This can be achieved by simply applying a fixed delta-threshold to the obtained SL-RSRP threshold for HARQ feedback based retransmission reservation, where the delta-threshold can be predefined or configured. 
Proposal 1: 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 reservation, or adjust the SL-RSRP resource exclusion threshold by applying a delta-threshold for HARQ feedback based retransmission reservation.
A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[1].
--------------------------- 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
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
<Unchanged parts omitted>
The following steps are used:
<Unchanged parts omitted>
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b) the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
b)  if the SCI indicates HARQ-feedback based retransmissions, the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ; else, the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  , where    is provided by higher layer parameter;
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 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 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 according to clause 8.1.7,  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 set to selection window size T2 converted to units of ms.
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. 
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

2.2 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 avoid 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 1, 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 2, the missing SCI issue can be solved by the backward indication. Assume backward indication is supported in Figure 2, 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 1: Forward indication only
[image: ]
Figure 2: 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 consecutive SCIs are missed due to the fluctuation of the channel condition. As shown in Figure 3, 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 3: 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 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 2: 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[1]. 
-------------------------- 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 sl-MaxNumPerReserve is 2 then
 
If sl-MaxNumPerReserve is 3 then
 
where
-	 denotes the starting sub-channel index for the second resource
-	 denotes the starting sub-channel index for the third resource
-	 is the number of sub-channels in a resource pool provided according to the higher layer parameter numSubchannel
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 4 and Figure 8. 
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Figure 4: the time resources for , resource index=0
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Figure 5: the time resources for , resource index=1
The time resources for  are shown in Figure 10 to Figure 12.
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Figure 6: the time resources for , resource index=0
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Figure 7: the time resources for , resource index=1
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Figure 8: the time resources for , resource index=2

2.3 Re-evaluation and pre-emption
2.3.1 Resource exclusion 
During the resource exclusion procedure in step 1, whether a 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 . Moreover, besides the re-evaluation or pre-emption performed at the moment ‘m-T3’, it has been agreed that the re-evaluation or pre-emption check before the moment ‘m-T3’ or after ‘m-T3’ are up to UE implementation. When re-evaluation or pre-emption are performed in more than one slot and based on the current definition of sensing window, it is possible that some SCIs which will cause collision are included in previous sensing window but not included in the final sensing window, or equivalently some candidate resource which has already been excluded from the previous resource selection window would not be excluded from the final resource selection window. 
As shown in Figure 9, assume the re-evaluation or pre-emption check are performed twice in slot  and , separately. For the first resource exclusion triggered in slot , assume one SCI on resource S2 within the first sensing window [) indicates the resource reservation on resource R2, then the reserved resource R2 can be excluded from the candidate resource set . Similarly, for the second resource exclusion triggered in slot , the resource R3 can be excluded by the SCI received on resource S1. However, if the second  resource exclusion only considers the resource reservation sensed from the second sensing window [), the SCI on resource S2 will not be included in the second sensing window, resulting in the resource R2 which has been previously excluded would be considered as the identified candidate resource again. 
To avoid such problem, the sensing results derived from multiple sensing window should be considered jointly, i.e., a candidate resource will be excluded from the identified candidate resource set  reported to higher layer if, in any one or more resource selection window associated with the re-evaluation or pre-emption check for a pre-selected or reserved resource, it is not regarded as an identified candidate resource.
Moreover, since the SCI with reservation has already been decoded in the previous sensing window, the extra UE complexity for the joint window exclusion is minimal.
 [image: ]
Figure 9: the identified candidate resource of re-evaluation
Observation 2: 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 3: A candidate resource will be excluded from the identified candidate resource set  reported to higher layer if, in any one or more resource selection window associated with the re-evaluation or pre-emption check for a pre-selected or reserved resource, it is not regarded as an identified candidate resource. 
A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[1].
--------------------------- 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>
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. 
One candidate resource will be excluded from the identified candidate resource set   reported to higher layer if, in any one or more resource selection window associated with the re-evaluation or pre-emption check for a pre-selected or reserved resource, it is not regarded as an identified candidate resource. 
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------
2.3.2 The reservation check and re-selection for periodic reservation
In RAN1#101-e email thread “[101-e-NR-5G_V2X_NRSL-Mode-2-02] Pre-emption and re-evaluation”, the following proposal by FL on re-selection timing for periodic reservation are discussed:
Proposal 2-3
· Option 1 
· When SCI in slot ‘k’ signals resource reservation with “Resource reservation period” set to P, re-evaluation for resource(s) in logical slots of a resource pool corresponding to occasions k+P, k+2*P,…, k+Cresel*P is not triggered before or after the slot ‘k’
· Option 2 
· When SCI in slot ‘k’ signals resource reservation with “Resource reservation period” set to P, re-evaluation for resource(s) in logical slots of a resource pool corresponding to occasions k+2*P,…, k+Cresel*P is triggered before or after the slot ‘k’ and before the slot ‘k+P’
Proposal 2-4
· If after logical slot ‘k’ and before logical slot ‘k+P’ a UE detects pre-emption in the resource corresponding to occasion ‘k+P’ [or any other occasion from ‘k+2*P,…, k+Cresel*P‘], where ‘P’ is the periodicity associated with the resource 
· Re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· [A UE is not expected to do pre-emption check for resources in logical slots corresponding to occasions beyond ‘k+P’ the period where the pre-emption is detected]

First of all, to help discussing, the understanding of the associated terms should be aligned. As the agreements for re-evaluation and pre-emption achieved in RAN1#98bis:
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
Agreements:
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details

The re-evaluation is defined as the resource exclusion and (re-)selection procedure before transmission of SCI with reservation. On the other hand, the pre-emption check can only be triggered after the transmission of SCI with reservation. Therefore, the issue of the periodic reservation for both re-evaluation and pre-emption check should be discussed separately. 
For the case of re-evaluation, as shown in Figure 10, assume one set of periodic resources R1#1, R1#2, R1#3…. are selected in slot , and the SCI with “Resource reservation period” field set to P is to be transmitted on resource R1#1 in slot k. Before slot k, it would be inaccurate to predict future resource occupation in slots k+P, k+2*P, …, since the channel condition or collision situation may largely change between slot k and k+P, k+2*P, …. Hence, we propose that before slot k, the UE can perform re-evaluation for resource in occasion k, but cannot perform re-evaluation for resources in occasions k+P, k+2*P,…, k+Cresel*P. 
The option 1 in proposal 2-3 can be revised as following:
Proposal 4: When SCI in slot ‘k’ signals resource reservation with “Resource reservation period” set to P, re-evaluation for resource(s) in logical slots of a resource pool corresponding to occasions k+P, k+2*P,…, k+Cresel*P is not triggered before the slot ‘k’.
As for the case of pre-emption, since the SCI has already been transmitted, it is inaccurate to use the term of “re-evaluation” in option 2 in proposal 2-3. Moreover, due to the variation of channel condition, the timing of pre-emption check and re-selection should also follow the principle in re-evaluation. So assume the SCI with “Resource reservation period” field set to P is transmitted on resource R1#1 in slot k, then we propose that after slot k and before slot k+P, the UE can perform pre-emption check for resource in occasion k+P, but cannot perform pre-emption check for resources in occasions k+2*P, …, k+Cresel*P.
Proposal 5: When SCI in slot ‘k’ signals resource reservation with “Resource reservation period” set to P, pre-emption check for resource(s) in logical slots of a resource pool corresponding to occasions k+2*P,…, k+Cresel*P is not triggered before the slot ‘k+P’.
Next, we analyze the issue in proposal 2-4 whether the resource R1#2, R1#3, R1#4 … in occasions k+P, k+2*P,…, k+Cresel*P should be re-selected when an SCI on resource S1 is received which indicates the collision on resource R1#2 in slot k+P. Since the mechanism of signaling the previously reserved but later released resources is not supported in the current spec, the issue of the over reservation and waste of resource will be introduced if re-selection procedure also includes the resources R1#3, R1#4,  … beyond slot k+P. Moreover, the delay would be introduced when the resource re-selection in a later selection window is triggered for an unoccupied resource. 
Hence, as shown in Figure 10, re-selection should be targeted for resource R1#2 in slot k+P only, 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#1 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 check the previously reserved resources R1#3, R1#4… in the upcoming periods and transmits on reserved resources if the resource collisions are not detected. 
Proposal 6: 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 7: In the SCI scheduling the re-selected resources, the “resource reservation period” field is set to zero, to indicate it is used only once.
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Figure 10: Illustration of re-selection for periodic reservation
	

A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[1].
--------------------------- 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>
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. 
For the case of periodic reservation, 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.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

2.4 Step 1 finalization
2.4.1 Resource exclusion for pre-selected resource
During the resource exclusion of sensing procedure for mode 2 in TS 38.214, one candidate single-slot resource  would be excluded from the set of all the candidate single-slot resources when two kinds of slots are considered. The first ones are the slots on which UE has not monitored, i.e., UE transmitted on these slots. The remaining ones are slots on which UE received an SCI from the other UE. For the slots on which UE has not monitored, a hypothetical reservation considers any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList for all the sub-channels. In this case, both the reservation from the sensing UE itself and the reservation from the other transmitting UE are included. 

From the above analysis, only the resources which have been reserved by the transmission of SCI are considered in the resource exclusion. However, any pre-selected but not reserved resources before the transmission of SCI are not included. For example, as shown in Figure 11, assume the resource exclusion is triggered in slot , after the resource exclusion for the selection window  [, UE reports a set of the remaining candidate single-slot resources   to higher layer, and further assume the higher layer randomly selects resources R1, R2 and R3 from   . Assume a new MAC PDU arrives at the higher layer in slot and triggers another resource exclusion procedure in PHY layer. When the slots for the resources R1, R2 and R3 are later than slot  , based on the current exclusion procedure defined in  TS 38.214, the resources R1, R2 and R3 will not be excluded in slot , and probably they would also be selected as candidate resources in  and be reported to higher layer. And since MAC layer selects resources randomly from , it’s possible that resources R1, R2 and R3 are selected both for MAC PDU arriving at slot n and slot n+1, thus causing collision.
Therefore, to decrease the resource collision caused by the pre-selected but not reserved resources, one more condition should be considered for resource exclusion. 
Proposal 8: The pre-selected but not reserved resources are considered in the resource exclusion procedure.
[image: ]
Figure 11: Illustration of resource exclusion for pre-selected resource

A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[1].
--------------------------- 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
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
<Unchanged parts omitted>
-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, the higher layer provides a set of resources which may be subject to re-evaluation and a set of resources which may be subject to pre-emption.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
· the higher layer provides a set of resources which were selected before  for PSSCH/PSCCH transmission.
The following steps are used:
<Unchanged parts omitted>
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
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 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 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 according to clause 8.1.7,  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 set to selection window size T2 converted to units of ms.
7)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
        a) any resource from the set   overlaps with  for j=0, 1, …, .
78)	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. 
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------
2.4.2 Resource exclusion for the expected reception
In TS 38.321, the early termination of re-transmission is supported if the ACK is received before the last transmission. Therefore, the Tx UE will release the reserved retransmission resource.

	5.22.1.1	SL Grant reception and SCI transmission
1>if a selected sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.3:
2>	clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the selected sidelink grant.



For the HARQ feedback based retransmission in unicast, to increase the resource utilization, the reserved resources on which the sensing UE expects to receive PSCCH transmission should not be excluded if the decoding results for the previous transmission is successful. For example, as shown in Figure 12, assume the resource exclusion is triggered in slot , an SCI received in slot  indicates the resource R1, and the fields of “Frequency resource assignment” and “Time resource assignment” reserves the retransmission resources R2 and R3 within the selection window  [ . Assume the field of “Destination ID” indicates the receiver UE is the sensing UE itself and the field of “Cast type indicator” indicates unicast transmission. If the sensing UE decoded the PSSCH/PSCCH transmission successfully in slot , it means the resources R2 and R3 will not be used by the Tx UE, so the resources R2 and R3 should not be excluded even if the conditions of RSRP measurement and resources overlapping in TS 38.214 are met.  
Proposal 9: A sensing UE is allowed to exclude the resources based on its PSSCH decoding results.

[image: ]
Figure 12: Illustration of resource exclusion for the expected reception

A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214[1].
--------------------------- 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
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
<Unchanged parts omitted>
The following steps are used:
<Unchanged parts omitted>
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
[bookmark: _Hlk26193771]b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
[bookmark: OLE_LINK9][bookmark: OLE_LINK8]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 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 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 according to clause 8.1.7,  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 set to selection window size T2 converted to units of ms.
d) the SCI format received in slot  indicates
d-1) the receiver is not the UE selecting resources; or
d-2) the receiver is the UE selecting resources, and the field “Cast type indicator” indicates  unicast, and the PSSCH/PSCCH transmission in slot  is not successfully received. 
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. 
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

2.5 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 10: 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.
2.6 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 11: 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[1].
-------------------------- 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 consecutive SCIs are missed due to the fluctuation of the channel condition.
Observation 2: 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 1: 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 reservation, or adjust the SL-RSRP resource exclusion threshold by applying a delta-threshold for HARQ feedback based retransmission reservation.
Proposal 2: Support full backward indication, i.e., support Proposal 1b (full) in the FL summary R1-2003038.
Proposal 3: A candidate resource will be excluded from the identified candidate resource set  reported to higher layer if, in any one or more resource selection window associated with the re-evaluation or pre-emption check for a pre-selected or reserved resource, it is not regarded as an identified candidate resource. 
Proposal 4: When SCI in slot ‘k’ signals resource reservation with “Resource reservation period” set to P, re-evaluation for resource(s) in logical slots of a resource pool corresponding to occasions k+P, k+2*P,…, k+Cresel*P is not triggered before the slot ‘k’.
Proposal 5: When SCI in slot ‘k’ signals resource reservation with “Resource reservation period” set to P, pre-emption check for resource(s) in logical slots of a resource pool corresponding to occasions k+2*P,…, k+Cresel*P is not triggered before the slot ‘k+P’.
Proposal 6: 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 7: 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 8: The pre-selected but not reserved resources are considered in the resource exclusion procedure.
Proposal 9: A sensing UE is allowed to exclude the resources based on its PSSCH decoding results.
Proposal 10: 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 11: 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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