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1 Introduction
This contribution provides our view on remaining issues for Mode 2 resource allocation based on the task list proposed in [1]. 
2 Remaining issues for Mode 2 resource allocation
In this section, we discuss about key issues listed in [1] for Mode 2 resource allocation and provided text proposals.
Remaining details of sensing and resource (re-)selection window
In RAN1#98bis [2], the following agreements were made for resource (re-)selection procedure as
· 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 relationship of T1 and T3, if any
Then, the followings were agreed for sensing and resource selection window in the email discussion of 98b-NR-16 [3]:
· 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
· A UE is expected to select resources for all intended (re-)transmissions within the PDB, i.e. the number of intended (re-)transmissions is an input to the resource (re-)selection procedure
In RAN1#99 [4], it was agreed that
· T0 is (pre)-configured between: 1000+[100]ms and [100]ms.
· T2min is (pre-)configured per priority indicated in SCI from the following set of values:
· {1, 5, 10, 20}*2µ, where µ = 0,1,2,3 for SCS 15,30,60,120 respectively
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Figure 1. Sensing window and resource selection window
Based on agreements above, Figure 1 describes the sensing windows and resource selection windows when resource (re-)selection is triggered in slot n and re-evaluation procedure is triggered in slot nresel>n. 
[bookmark: _Hlk26192698]First of all, the remaining issue on sensing window is to decide T0 and Tproc,0 values. For T0, we need a clarification on bracket for long sensing window (1000+[100]ms) and short sensing window ([100]ms). We propose that T0 is (pre-)configured between 1000ms and 100ms since there is no motivation to add another 100ms for 1000ms long sensing window. In the current specification [5], the sensing window is defined by the range of physical slots [). Since the reservation interval is defined as the number of logical slots and there may be SLSS slots and reserved slots configured, the accuracy of RSRP and SL RSSI measurement of some related resources in the sensing window may be degraded if sensing window is defined in physical slots. Therefore, the sensing window need to be defined as logical slots before slot n. Next, Tproc,0 is the time for processing sensing results. In LTE V2X, Tproc,0 is defined as one subframe. In NR V2X, multiple SCSs are supported and one slot for Tproc,0 may not be enough for larger SCS. Therefore, two slots for Tproc,0 can be considered for larger SCS such as 60 and 120kHz. However, if the short sensing window (100ms) is configured, then one slot for Tproc,0 can be enough even for lager SCS. In this regard, Tproc,0 can be configurable between {1, 2} slots for larger SCS. Therefore, we propose:
Proposal 1: The followings are proposed for T0 and Tproc,0:
· T0 is (pre-)configured between 1000ms and 100ms.
· T0 is converted from units of ms to units of logical slots before slot n.
· Tproc,0 is defined as 1 slot for SCS {15, 30}kHz and (pre-)configured between {1, 2} slots for SCS {60, 120} kHz.
The following table provides the corresponding text proposal for Proposal 1:
	Text proposal for Proposal 1:
In TS 38.214 [5], Section 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
The following higher layer parameters affect this procedure:
…
-	t0_processing: internal parameter  is set to the corresponding value from higher layer parameter t0_processing for the subcarrier spacing of the sidelink.
…
2)	The sensing window is defined by the range of slots [) The UE shall monitor slots , , …,except for those in which its transmission occur, where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set  where  is defined above and  is TBDfrom higher layer parameter t0_processing. 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.
…


Secondly, the remaining issue on resource selection window is to decide Tproc,1 value. Tproc,1 value should be decided considering required time for implementation related to resource selection procedure. In LTE V2X, Tproc,1 was defined as 4 subframes. In NR V2X, we can use this value. Since selection of T1 is up to UE implementation subject to T1 ≤ Tproc,1, the fixed 4ms for Tproc,1 is reasonable. Therefore, we propose:
Proposal 2: Tproc,1 defined as  slots where  is obtained from the higher-layer parameter subcarrierSpacing-SL. 
The following table provides the corresponding text proposal for Proposal 2:
	Text proposal for Proposal 2:
In TS 38.214 [5], Section 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
…
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 is  slots and  is obtained from the higher-layer parameter subcarrierSpacing-SL; 
[bookmark: _Hlk26190437]-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay 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 .
…


Lastly, T3 value should be decided considering required time for implementation related to re-evaluation procedure. Specifically, T3 is the processing time related to resource re-selection after re-evaluation. In addition to the processing time for resource selection, T3 needs to consider processing time for dropping previously reserved resource(s) as well as considering overlapping between previously reserved resource(s) and newly selected resource(s). By considering these aspects, we propose to define T3 such that T3 = slots. Here, T1 is the selected processing time for resource selection by UE within upper bound Tproc,1 and 1 slot becomes an additional processing time for re-selection. Then, the remaining issue is to decide triggering moment ‘nresel’ for resource re-evaluation after the first (re-)selection procedure. It would depend on UE implementation when UE can know the moment ‘m’ where resource is selected from resource (re-)selection procedure. Furthermore, there would be pros and cons to select triggering moment ‘nresel’. For instance, if we trigger ‘nresel’ early as possible, there would be a possibility that resource can be re-selected earlier than the previously selected resource and this can be helpful for latency. On other hand, if we trigger ‘nresel’ lately as possible, then resource can be re-selected accurately with more sensing results. In this regard, we propose:
Proposal 3: When resource re-evaluation is triggered in slot nresel>n, triggering moment nresel is up to UE implementation under nresel ≤m-T3 where T3 is T1 +1 slots and m is the moment that resource is selected from resource (re-)selection procedure.
The following table provides the corresponding text proposal for Proposal 3:
	Text proposal for Proposal 3:
In TS 38.214 [5], Section 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
…
The UE shall report set  to higher layers.
After resource (re-)selection is triggered in slot  by higher layer, the UE shall trigger resource re-evaluation in slot . The triggering moment  for re-evaluation is up to UE implementation under  where  slots and m is the corresponding slot that resource is selected by resource (re-)selection procedure. If the re-evaluation is triggered in slot , step 1-8 are used with the following modifications:
[bookmark: _Hlk26193887]-	 is replaced with 
[bookmark: _Hlk26203241]-	 is replaced with  
The UE shall report set  to higher layers.


Remaining details of resource (re-)selection procedure
In RAN1#98 [6], the following agreements were made for resource (re-)selection procedure as
· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
First of all, we discuss on remaining issues for Step 1. Regarding this, it was agreed in RAN1#99 [4] that
· On a per resource pool basis, when reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
· A set of possible period values is the following: 0, [1:99], 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms
· <= 4 bits are used in SCI to indicate a period
· An actual set of values is (pre-)configured
· Regarding the number of periods
· The number of remaining periodic reservations is not explicitly indicated in SCI
· (working assumption) Procedure of mapping of periodic semi-persistent resources into the resource selection window is reused from LTE
· By reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
According to agreements above, the current specification [5] describes for Step 1 resource (re-)selection procedure. In order to handle the overlapped slots in the Step 1 resource identification procedure, the current specification [5] defines Tscal value but it is FFS. Since upper bound of the resource selection window is decide by remaining packet delay budget based on the agreement, we propose that Tscal becomes remaining packet delay budget in slots. In addition, we need a clarification on bracket for the reservation period of [1:99] ms. We propose that like LTE V2X only 20 and 50 ms are supported for the bracketed reservation period since we cannot find strong motivation to support other values.
Proposal 4: The followings are proposed for Step 1 resource (re-)selection procedure:
· In order to handle the overlapped slots in the Step 1 resource identification procedure, Tscal is defined as remaining packet delay budget.
· For reservation period of [1:99] ms, only 20 and 50 ms are supported for reservation period.
The following table provides the corresponding text proposal for Proposal 4:
	Text proposal for Proposal 4:
In TS 38.214 [5], Section 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
…
The following higher layer parameters affect this procedure:
…
-	reservationPeriodAllowed: this higher parameter provide an actual set of values from {0, 20, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000}ms
…
The resource reservation interval, , if provided by higher layer from reservationPeriodAllowed, is converted from units of ms to units of logical slots, resulting in .
…
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 0-1 in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 0-1 indicate the values  and , respectively according to Clause [TBD] in [6, TS 38.213];
[bookmark: _Hlk26193771]b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 0-1, is higher than  ;
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]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 . Here,  is  converted to units of logical slots,   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 FFSremaining packet delay budget (in slots).
…


Next, we discuss about remaining issues on Step 2 resource (re-)selection procedure. Regarding this, the following was agreed for maximum number of reserved resources for a TB in the email discussion of 98b-NR-15 [7] as:
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, NMAX is 4 
· SCI signaling is designed to allow to indicate 1 or 2 or 3 or 4 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool 
· FFS: if full flexibility is limited in some cases
· Value 2 or 3 is (pre-)configured per resource pool
· FFS size of window W
Also, it was agreed in RAN1#99 [4] that
· Support W to be equal to 32 slots
· In Step 2, randomized resource selection from the identified candidate resources in the selection window is supported
· FFS if CSI can be used for resources selection
At first, we need a clarification on condition for selecting resources from the identified candidate set when the number of HARQ transmissions is more than two. Based on agreement above, UE should select any two selected resources within the window W because SCI for indicating time gap between two reserved resource is designed to be signaled within W. Secondly, Step 2 was defined to select resource randomly for (re-)transmission(s) using the Step 1 results. In case of LTE V2X Mode 4, only blind retransmission was supported. Thus, transmission opportunities both for initial and retransmission are selected randomly. On the other hand, NR V2X Mode 2 supports HARQ feedback-based retransmission and in this case the timing gap for selected transmission opportunities should be guaranteed. Specifically, at least configured periodicity of PSFCH resources (N) and PSSCH-to-HARQ feedback timing (K) should be considered in resource selection to maintain the timing gap for different transmission opportunities. Therefore, we propose: 
Proposal 5: The followings are proposed for Step 2 resource (re-)selection procedure:
· For a given resource selection within slots of resource pool, within a resource selection window, the distance in logical slots between any two selected resources among any <= NMAX selected neighbouring resources for potential SL transmission is less than 32.
· When HARQ is enabled, resource (re-)selection procedure should guarantee a sufficient timing gap for different transmission opportunities considering the configured periodicity of PSFCH resource (N) and PSSCH-to-HARQ feedback timing (K).
The following table provides the corresponding text proposal for Proposal 5:
	Text proposal for Proposal 5:
In TS 38.214 [5], add Section 8.1.X Condition for selecting resources when the number of HARQ transmissions is more than two in sidelink resource allocation mode 2
For any two selected slot sets, when a set of slots  for  j=0, 1, …,  have been selected for a set of transmission opportunities of PSSCH, a set of slots  for  j=0, 1, …,   for another set of transmission opportunities of PSSCH shall meet the conditions  and  where  is the maximum number of transmission opportunities of PSSCH in a selected slot set. If PSFCH transmission in the resource pool is enabled, the UE shall ensure a minimum time gap  between any two transmission opportunities of PSSCH where
-	 is a time gap between PSSCH transmission and corresponding PSFCH reception in slots determined by high layer parameter of MinTimeGapPSFCH and periodPSFCHresource.
-	 is a PSFCH processing plus PSSCH retransmission preparation time in slots determined by UE implementation.
…


In addition, we need to decide condition to change resource(s) by the re-evaluation procedure. In RAN1#98bis [2], the following agreements were made for resource (re-)selection procedure as:
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation
· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration
· FFS whether to handle it differently for blind and feedback-based retransmission resources
According to agreements above, re-valuation procedure is supported before transmission of SCI with reservation. However, this was not capture in the current specification [5]. Furthermore, we need to decide the condition to change resource from previous iteration to resource from current iteration. We propose that in the re-evaluation procedure the resource can be changed if the RSRP measurement associated with the selected resource from the previous (re-)selection procedure is higher than the RSRP threshold in the current re-evaluation procedure.
Proposal 6: In resource re-evaluation procedure, the following condition is proposed to change resource(s):
· The resource can be changed if the RSRP measurement associated with the selected resource from the previous (re-)selection procedure is higher than the RSRP threshold in the current re-evaluation procedure.
The following table provides the corresponding text proposal for Proposal 6:
	Text proposal for Proposal 6:
In TS 38.214 [5], add Section 8.1.X Condition for resource re-selection in sidelink resource allocation mode 2
The re-evaluation is triggered in slot  according to clause 8.1.4 and the UE shall re-select resource from the set  if it meets the following condition:
-	the RSRP measurement for a resource of the selected sidelink grant for the first new transmission opportunity according to Clause [5.x.1.1] in [10, TS 38.321] from the previous (re-)selection procedure is higher than the RSRP threshold in the current re-evaluation procedure.
…


Remaining details of pre-emption
In RAN1#98bis [2], the following agreements were made for resource (re-)selection procedure as
· 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
In order to support the resource pre-emption mechanism, we need to decide detailed conditions for TX resource (re-)selection. Simply, we can reuse Mode 2 resource (re-)selection and re-evaluation procedure for pre-emption. However, RSRP threshold for pre-emption can be configured separately. Therefore, we propose:
Proposal 7: If a resource pre-emption is enabled in resource pool and the pre-emption is triggered, UE behaviour follows Mode-2 resource (re-)selection and re-evaluation procedure with separate RSRP threshold for pre-emption. 
The following table provides the corresponding text proposal for Proposal 7:
	Text proposal for Proposal 7:
In TS 38.214 [5], add Section 8.1.X Condition for resource re-selection in sidelink resource allocation mode 2
…
The following higher layer parameters affect this procedure:
-	SL-ThresRSRPpre_pi_pj: this higher layer parameter provides an RSRP threshold for pre-emption for each combination , where  is the value of the priority field in a received SCI format 0-1 and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
The internal parameter  is set to the corresponding value from higher layer parameter SL-ThresRSRPpre_pi_pj for  equal to the given value of  and each priority value .
…
If a resource pre-emption is enabled in resource pool, the UE shall trigger the pre-emption if it meets all the following conditions:
a) the UE receives an SCI format 0-1 in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 0-1 indicate the values  and , respectively according to Clause [TBD] in [6, TS 38.213];
b) the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 0-1, 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 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 a resource of the configured sidelink grant for transmission opportunity according to Clause [5.x.1.1] in [10, TS 38.321]. Here,  is  converted to units of logical slots.
If the pre-emption is triggered, the UE procedure according to clause 8.1.4 and condition for resource re-selection when the number of HARQ transmissions is more than two according to clause 8.1.X are used for re-selecting resource for PSSCH transmission.
…


3 Conclusions
This contribution discusses on issues for maintenance of Mode 2 resource allocation in NR sidelink and proposes the followings depending on the discussion:
Proposal 1: The followings are proposed for T0 and Tproc,0:
· T0 is (pre-)configured between 1000ms and 100ms.
· T0 is converted from units of ms to units of logical slots before slot n.
· Tproc,0 is defined as 1 slot for SCS {15, 30}kHz and (pre-)configured between {1, 2} slots for SCS {60, 120} kHz.
Proposal 2: Tproc,1 defined as  slots where  is obtained from the higher-layer parameter subcarrierSpacing-SL. 
Proposal 3: When resource re-evaluation is triggered in slot nresel>n, triggering moment nresel is up to UE implementation under nresel ≤m-T3 where T3 is T1 +1 slots and m is the moment that resource is selected from resource (re-)selection procedure.
[bookmark: _GoBack]Proposal 4: The followings are proposed for Step 1 resource (re-)selection procedure:
· In order to handle the overlapped slots in the Step 1 resource identification procedure, Tscal is defined as remaining packet delay budget.
· For reservation period of [1:99] ms, only 20 and 50 ms are supported for reservation period.
Proposal 5: The followings are proposed for Step 2 resource (re-)selection procedure:
· For a given resource selection within slots of resource pool, within a resource selection window, the distance in logical slots between any two selected resources among any <= NMAX selected neighbouring resources for potential SL transmission is less than 32.
· When HARQ is enabled, resource (re-)selection procedure should guarantee a sufficient timing gap for different transmission opportunities considering the configured periodicity of PSFCH resource (N) and PSSCH-to-HARQ feedback timing (K).
Proposal 6: In resource re-evaluation procedure, the following condition is proposed to change resource(s):
· The resource can be changed if the RSRP measurement associated with the selected resource from the previous (re-)selection procedure is higher than the RSRP threshold in the current re-evaluation procedure.
Proposal 7: If a resource pre-emption is enabled in resource pool and the pre-emption is triggered, UE behaviour follows Mode-2 resource (re-)selection and re-evaluation procedure with separate RSRP threshold for pre-emption. 
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