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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 Non-monitored slots
During the resource determination procedure for mode 2 in TS 38.214, the set   for all the candidate single-slot resources is defined in step 4) in section 8.1.4. Then the sensing UE excludes the resources from   in step 5) and step 6). In step 5), the slots on which the UE has not monitored are considered. Since the sensing results are absent for these non-monitored slots, all periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList for all the sub-channels are assumed. In this case, one candidate single-slot resource  which overlaps with any the reservation by step 5) will be excluded. While in step 6), the monitored slots on which the UE received SCI are considered, and the RSRP measurements are performed on these slots. One candidate single-slot resource  which overlaps with the reserved resources by the received  SCI will be excluded if the RSRP measurement result is higher than the associated threshold. After performing step 5) and step 6), the UE will check if the number of the remaining candidate single-slot resources in  is smaller than the pre-configured ratio  , where  denotes the total number of candidate single-slot resources in . If the ratio condition cannot be met, then the RSRP threshold is increased by 3 dB and the procedure continues with step 4).
It can be observed from the resource exclusion procedure that the RSRP measurement is only associated with step 6). If the number of the remaining candidate single-slot resources in  is smaller than , the increased 3 dB on RSRP threshold only impacts the exclusion results in step 6), and some excluded resources can be recovered by the increased RSRP threshold. However, the resource exclusion by step 5) is not related with the RSRP threshold, so the excluded resources by step 5) cannot be recovered. Therefore, when the number of the remaining resources in   after performing step 5) is already smaller than , the operation of increasing RSRP threshold cannot help to ensure the final resources set satisfies the requirement.  
Observation 1: When the number of the remaining resources in  after performing step 5) is already smaller than , the operation of increasing RSRP threshold cannot help to ensure the final resources set satisfies the requirement, since step 5) is not related with the RSRP threshold.
To guarantee the remaining number of candidate single-slot resources in  is not smaller than , it is proposed to add one additional condition after performing step 5), i.e., the UE need to determine the condition of whether the number of the excluded resources in step 5) is larger than . If the above condition is met, then randomly select some excluded resources in step 5) and add them back in the set    until the number of the candidate single-slot resources remaining in the set   is not smaller than  .
 
Proposal 1: If the number of excluded resources in step 5) is larger than (1-X)⋅, then randomly select some excluded resources in step 5) and add them back in the set  until the number of the candidate single-slot resources remaining in the set   is not smaller than  .

A proposed text for this correction is provided as follows for Section 8.1.4 of TS 38.214.
--------------------------- 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>
4)	The set  is initialized to the set of all the candidate single-slot resources. 
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList-r16 and a hypothetical SCI format 1-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
5-1)	If the number of candidate single-slot resources excluded from the set  is larger than (1-X)⋅ , randomly selected resources from those excluded in step 5) are added to set  until the number of the candidate single-slot resources remaining in the set  is not smaller than   
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

2.2 Clarification on UE procedure for determining the number of logical slots for a reservation period
In RAN1#103-e, the interpretation of sidelink slot for resource reservation period were discussed, and the following options were proposed by FL [6]:

	(copied from FLS [6])
…
Option 0: No additional agreement
Option 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214),
· P’ is counted in  (i.e. The number of slots in the resource pool between slot n and slot n+P’ is always the same as P’ (including slot n+P’ itself)).
· Option 1’: Option 1 + updated equation in 8.1.7 (N is the number of slots belonging to the resource pool)
Option 2: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in  (i.e. The number of slots in the resource pool between slot n and slot n+P’ can be less than P’).
· Option 2-1: No further change
· Option 2-2: Add “UE expects  belong to the set of slots assigned to the resource pool.”
· Option 2-3: Add “If slot  is not in the resource pool, the next slot in the resource pool should be used instead.”
Option 3: If a UE transmits a SCI format 1-A in slot n in a resource pool, “Resource reservation period” P in the SCI format 1-A indicates the period in terms of ms.
· If the physical slot after P ms is not in the resource pool, the next slot in the resource pool should be used instead.
Option 4: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in the slots that can be used for SL transmission (i.e. the gap between the slots indicated in SCI within two periods is P).
· Add “UE expects  belong to the set of slots assigned to the resource pool.”



The interpretation for Option 1, Option 1’, Option 2 and Option 4 are shown in Figure 1. 
For Option 1 and Option 1’, P’ is counted in , i.e., slots belonging to the sidelink resource pool. So in Option 1 and Option 1’, the whole procedure of determining the sidelink resource pool in Clause 8 in TS 38.214 is considered, including considering slots which are not semi-statically configured as UL by the UL-DL configuration, S-SSB slots, reserved slots, and the unavailable slots determined by bitmap. 
Since the periods of S-SSB slots/ reserved slots/ unavailable slots as determined by bitmap may not be multiple of 20 ms, the number of slots belonging to a sidelink resource pool in different 20 ms window may be different. Thus, Option 1 does not work since different UEs may consider different 20 ms windows, resulting in misalignment among UEs.
According to Option 1’, 20 ms in the existing formula of Clause 8.1.7 in TS 38.214 can be changed to 10240 ms, so that there is no misalignment among UEs. And Option 1’ further considers changing N to represent the number of slots belonging to the resource pool to be more accurate since P’ is counted in . In general, Option 1’ works well and is proposed to be supported.
As shown in Figure 1, in Option 2 and Option 4, only parts of the procedure are considered. Option 2 excludes the S-SSB slots, the reserved slots, and the non-UL slots by the UL-DL configuration, and Option 4 only excludes the non-UL slots by the UL-DL configuration. Since the bitmap is not considered in Option 2 and Option 4, it is possible that  may not belong to the sidelink resource pool.
Option 2-3 proposes the next slot after slot   belonging to the sidelink resource pool should be used. This works as a technical solution, and writing the specification is straightforward.
Option 2-2 and Option 4 add a limitation that “UE expects  belong to the set of slots assigned to the resource pool”. However, considering PSSCH/PSCCH transmission can happen at any logical slot, i.e.,  can be any logical slot, it may impose too strict or even impractical limitations on configurations.
For the options above, since the periods of UL-DL configuration, S-SSB slots, reserved slots and bitmap can be independent with each other, the jitter issue between the physical period which is indicated in SCI and the actual reservation interval cannot be eliminated completely, and the influence of jitter can be alleviated by proper configurations. 

[image: ]
Figure 1. Illustration of each option
Different from the options above, Option 3 does not depend on the formula in clause 8.1.7 of TS 38.214. The reserved slot is derived directly by physical period P which is indicated by “Resource reservation period” in SCI. Similar with Option 2-3, if the derived slot by P is not a logical slot, the next slot belonging to the sidelink resource pool should be used. However, since the formula in clause 8.1.7 of TS 38.214 is not used, the definition of P’ is unclear, the description of resource exclusion and determination procedure in clause 8.1.4 and 8.1.5 in TS 38.214 needs large changes.  
In this late maintenance phase, one reasonable solution which has small specification impacts should be considered. Option 1’ with the modifications above can work well and is proposed to be supported.
Proposal 2: Support Option 1’ with changing 20 ms to 10240 ms in the existing formula of Clause 8.1.7 in TS 38.214 and changing N to represent the number of slots belonging to the resource pool.
A proposed text for this proposal is provided as follows for Section 8.1.7 of TS 38.214.
--------------------------- Start of Text Proposal for TS 38.214 ------------------------
<Unchanged parts omitted>
[bookmark: _Toc45810658][bookmark: _Toc60777234]8.1.7	UE procedure for determining the number of logical slots for a reservation period 
A given resource reservation period  in milliseconds is converted to a period  in logical slots as:

where N is the number of slots belonging to the resource pool that can be used for SL transmission within 2010240 msec of the configured UL-DL configuration according to Clause 8.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

2.3 Periodically reserved resources during pre-emption check
In RAN1#103-e, the following agreements are achieved for pre-emption check.
Agreements:
· When a UE checks pre-emption for a resource, the UE identifies a candidate resource set based on steps 1-7 in clause 8.1.4 TS 38.214 
· After the candidate set is identified, the UE checks SL-RSRP measurement and priority condition as per agreements, for resource(s) {r’} subject to pre-emption overlapping with received SCI 1-A and not included in the candidate set, where the RSRP threshold is the final threshold after executing steps 1-7 i.e. includes all necessary increments for reaching X%.

A proposed text for this agreements is provided as follows for Section 8.1.4 of TS 38.214.
--------------------------- 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 following steps are used:
<Unchanged parts omitted>
The UE shall report set  to higher layers. 
If a resource  from the set  is not a member of , then the UE shall report re-evaluation of the resource  to higher layers.
If a resource  from the set  is not a member of , due to exclusion in step 6 above by comparison with checks whether the RSRP measurement is higher than  for the received SCI format 1-A which overlaps with  according to step 6) with an associated priority  and where  satisfiesy one of the following conditions, and  is the final threshold after executing steps 1)-7), i.e. includes all necessary increments for reaching X%.
-	sl-PreemptionEnable is provided and is equal to 'enabled' and 
-	sl-PreemptionEnable is provided and is not equal to 'enabled', and  and 
If the RSRP measurement is higher than , then the UE shall report pre-emption of the resource  to higher layers. 

<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: When the number of the remaining resources in  after performing step 5) is already smaller than , the operation of increasing RSRP threshold cannot help to ensure the final resources set satisfies the requirement, since step 5) is not related with the RSRP threshold.
Proposal 1: If number of the excluded resources in step 5) is larger than (1-X)⋅, then randomly select some excluded resources in step 5) and add them back in the set  until the number of the candidate single-slot resources remaining in the set   is not smaller than  .
Proposal 2: Support Option 1’ with changing 20 ms to 10240 ms in the existing formula of Clause 8.1.7 in TS 38.214 and changing N to represent the number of slots belonging to the resource pool.
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