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1 Introduction
At the RAN#83 meeting, the work item on NR V2X was approved [1] with one of the following objectives. 
	NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome


This contribution is a part of Rel.16 maintenance work, where we continue discussion on Mode-2 sidelink resource allocation. We provide our proposals to close remaining technical opens for Mode-2 NR V2X communication. Our views on other technical opens of NR V2X design aspects are summarized in our companion contributions [2]-[6].

2 List of Open Issues
2.1 UE SCI Signaling Behavior

The SCI signalling corresponding to a given resource selection should be consistent with announced resource reservations. SCI signalling scenarios that may lead to more one (Nmax = 2) or more than two (Nmax = 3) resource reservations at any time instance of a given resource selection process should be precluded. The number of incoming and outgoing connections to/from a given resource should be the same in order to avoid situations shown in figure below.


Figure 1: SCI signalling scenarios that lead to reservation of more than two resources

In order to preclude such complicated signalling scenarios, we have following proposals for the case when UE indicates two and three resources by single SCI respectively.


Two resources dynamically signalled by SCI (NMAX ≤ 2):
· If any given SCI reserves one future resource - R1, the next SCI transmission, associated with the same resource selection process, should occur in the reserved resource - R1, subject to congestion control, in-device coexistence, HARQ feedback conditions
Three resources dynamically signalled by SCI (NMAX = 3): 
· If any given SCI reserves two future resources R1 and R2, the next SCI transmission, associated with the same resource selection process, should occur in the first in time reserved resource - R1, indicate the second reserved resource – R2 and possibly new resource reservation - R3 following the second reserved resource – R2, subject to congestion control, in-device coexistence, HARQ feedback conditions

2.2 Number of Candidate Resources for Selection
One of the open questions is how many resources UE can select per single resource selection iteration. In our view number of resources to be selected in each resource selection window should be left up to UE implementation including consideration on the size of resource selection window. This will allow look ahead resource selection with re-evaluation of selected candidate resources, not precluding single resource selection at a time.


In a single iteration of resource (re)-selection/(re)-evaluation, UE can select up to N resources for potential sidelink transmission, where 1 ≤ N ≤ M, here M is number of remaining transmissions intended by UE
· The actual number N applied by UE in each iteration is not specified, i.e. it is left up to UE implementation
In each single iteration, UE updates resource selection window, so that it meets minimum resource selection window condition and does not violate remaining packet delay budget

2.3 Distance b/w (Re)-transmissions (Signaling Window Integrity)
It was agreed that up to 32 retransmissions can be configured depending on QoS, where each single SCI can indicate up to NMAX  sidelink resources for transmission (NMAX = 2 or 3 is subject to configuration). In this subsection, we argue that from system performance perspective, it is important to keep integrity of the resource selection and signaling window to ensure continuity of sidelink transmission.
Figure 2 shows analysis of the following evaluation scenarios to demonstrate benefits of the solution with the transmission chain integrity over solutions where transmission chain is breaking: 
Scenario 1. Duration of resource selection and SCI signalling window are equal to 100 slots, PDB = 100 slots
Scenario 2. Duration of resources selection window is equal to 100 slots and sliding SCI signalling window is equal to 32 slots, PDB = 100 slots
Scenario 3. Duration of sliding resource selection window is equal to 32 slots and sliding SCI signalling window is equal to 32 slots, PDB = 100 slots
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[bookmark: _Ref32428048]Figure 2: SCI Signalling Chain Integrity Impact on PRR Performance
Based on discussion and performance analysis, the following TX UE behavior needs to be imposed by specification:


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 N <= NMAX selected neighboring resources, for potential SL transmission is less than W = 32

2.4 Support of HARQ Aware Resource Selection
One of the open issues is whether resource selection procedure should consider HARQ processing time (HARQ timeline / round-trip time). In order to avoid overbooking, the new resource reservation should be signaled only if: 1) NACK is received for previous transmission, or 2) ACK is received for previous TB transmission and there is another TB with the same attributes (priority and resources size) available for transmission.
HARQ aware resource selection procedure is applied by TX UE in case of activated HARQ feedback request. Oppositely, HARQ unaware procedure is used by TX UE for blind (re)-transmissions in case of disabled or deactivated HARQ feedback request. 
The performance benefits of HARQ aware resource selection procedure were provided in our contribution [7]. Therefore, we have following proposal:


HARQ feedback aware resource selection procedure is supported 
· In this case, time interval between selected resources is expected to satisfy HARQ timeline (so that HARQ feedback processing precedes signalling of new resource reservation)
HARQ feedback unaware resource selection procedure is supported 
· In this case, HARQ feedback request still may be activated and deactivated on top of selected resources but selected resources may not be aligned with HARQ timeline

In order to support HARQ-aware resource selection procedure, the Step 2 of resource selection can be modified so that UE ensures a “minimum time gap” Z = a + b between any subsequent pair of selected resources. This can be achieved by using several methods: 
Candidate resource exclusion: According to this approach UE excludes identified candidate resources that fall into the “minimum time gap” interval from any selected resource for transmission. 
Resource selection window update: Another approach is to shift resource selection window on a “minimum time gap” from the previously selected/reserved resource. This option works if a UE composes a new window for each resource.


If HARQ feedback is requested by SCI in slot ‘n’, then a minimum time gap is ensured among all resources indicated by this SCI, i.e. distance b/w indicated resource(s) meets the HARQ turn-around time (a minimum time gap Z = a + b)
· ‘a’ is the smallest integer larger than or equal to K required for the PSCCH/PSSCH receive processing time with the condition that slot ‘n+a’ contains PSFCH resources
·  ‘b’ is a PSFCH processing plus PSSCH retransmission preparation time in slots determined by UE implementation
If there is no HARQ feedback requested by SCI in slot ‘n’, the resource selection procedure is not expected to ensure a minimum time gap Z among selected resources

2.5 Processing Time Values
For the sake of progress, it is proposed to follow LTE approach as much as possible and simplify discussion on processing time. It is proposed to define all processing time values in slots and do not differentiate Tproc,1 and T3.


Define Tproc,0, Tproc,1, and T3 as in the table below
· Tproc,0 = 1 slot
·  Tproc,1 = T3 measured in slots and defined by the following table below

	SCS, kHz
	Tproc,0, slots
	Tproc,1, slots
	T3, slots

	15
	Tproc,0 is not specified
Sensing window [n –T0, n – Tproc,0) is replaced by sensing window 
[n –T0, n – 1] (same as in LTE)
	3
	3

	30
	
	3
	3

	60
	
	[4]
	[4]

	120
	
	[5]
	[5]



2.6 Re-evaluation of Step-1 and Step-2
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 signaled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource (re)-selection processing time needs to be ensured). In order to finalize (re)-evaluation framework, we have following proposal:


In (re)-evaluation of Step 1 and Step 2,
· The candidate resource R pre-selected for reservation is changed if RSRP measurement associated with this resource R exceeds RSRP threshold (after final incrementation) within current resource selection window
· A UE cannot select a resource R2 which is earlier in time than an already reserved resource R1
· A UE can select a resource R2 which is earlier in time than a previously selected but not reserved resource R1
· Re-evaluation of Step-1 and Step-2 is triggered every sidelink slot before the moment ‘m-T3’

2.7 Preemption
Preemption procedure was agreed by RAN1 WG. In this section, we outline potential design options of preemption procedure and express our preference.
Priority Considerations
The following preemption procedures can be considered for NR-V2X
Pre-emption is supported only for highest priority
Pre-emption is supported for configurable set of priority level combinations (e.g. above certain priority level)
Pre-emption is supported for all priority levels assuming that higher priority transmission may pre-empt lower priority transmission but not vice versa
For above scenarios, it is assumed that pre-emption is not supported among transmissions with the same priority level. In our view, configurable priority level combinations to enable pre-emption is the most appropriate and flexible way to support pre-emption for NR-V2X. The simple mechanisms to support it is to either: 
1) Define configurable priority level threshold for pre-emption
a. Transmissions with priority levels below or equal to threshold do not to trigger pre-emption
b. Transmissions with priority levels above threshold trigger pre-emption of transmissions with lower priority
2) Define pre-emption vector of size equal to the number of priority levels, where each vector element corresponds to a given priority and contains offset to priority levels that it can pre-empt or be pre-empted by given priority levels. 

    
Figure 3: left – pre-emption by the highest priority only, middle – configurable levels for pre-emption depending on priority level, right – all higher priority levels pre-empt lower priority


Pre-emption is configured per priority pair subject to condition that higher priority transmission may pre-empt lower priority transmission but not vice versa
Pre-emption condition is a combination of the following conditions:
· Priority pair (pi, pj) is a valid pre-emption combination subject to (pre)-configuration
· Partial or full overlap with already reserved or selected resource is detected by UE
· RSRP measurement is higher than pre-configured RSRP pre-emption threshold
When pre-emption is triggered,
· Pre-empted resources are excluded from the list of the identified candidate resources according to pre-configured pre-emption type
· Type-1 Pre-emption: whole slot is yielded/excluded in case of partial or full overlap with pre-empting transmission
· Type-2 Pre-emption: only pre-empted resource is yielded/excluded from candidate resource for selection
· Re-selection of the pre-empted resource follows Mode-2 procedures for resource re-selection and re-evaluation

2.8 Resource Signalling in Case of HARQ Feedback
In order to reduce impact from overbooking in case of HARQ feedback, it is reasonable to restrict amount of resources that can be indicated as reserved to one and preclude option with two reserved resources. The following options are possible:
Option 1: SCI can reserve only one resource for potential transmission, when HARQ feedback request is enabled and activated
Option 2: SCI can reserve one or two resources for potential transmissions, when HARQ feedback request is enabled and activated
Option 3: It is configurable whether SCI can reserve one or two resources for potential transmissions, when / HARQ feedback request is enabled and activated

In our view, support of Option 1 is enough for NR-V2X communication in Rel.16.


Irrespective of NMAX settings (2 or 3), SCI transmission reserves only one resource for potential transmission, when HARQ feedback request is enabled and activated

2.9 Reservation of Resources for Different TBs
One of the opens is whether single SCI can reserve resources for transmission of different TBs. This behavior may be especially useful in case of packet segmentations by higher layers. Our analysis of sidelink resource selection and SCI signaling framework indicates that it is feasible to support reservation of resources for different TBs by single SCI with the following limitations: resource size does not change/increase and priority of transmission does not change. Therefore, we have following proposal:


SCI can indicate reservation of sidelink resources for transmission of different TBs, if resource size in subchannels and priority is preserved
· It is applicable to dynamic and semi-persistent resource selection processes

2.10 Actual Number of Resources Indicated by SCI
RAN1 needs to discuss whether for a given HARQ or resource selection process the actual number of resources indicated by each SCI may vary over time. The following alternatives are possible: 
Alt.1: For a given resource selection or HARQ process, the actual number of resources (1, 2 or 3) indicated by each SCI is not expected to change during the process (i.e. until its termination)
Alt.2: For a given resource selection or HARQ process, the actual number of resources (1, 2 or 3) indicated by each SCI is up to UE implementation and is subject to configuration of NMAX parameter.
In general, different NMAX values may be configured per sidelink priority.


Different sidelink transmission priorities are associated with different NMAX values
For a given resource selection or HARQ process, the actual number of resources (1, 2 or 3) indicated by each SCI is up to UE implementation and is subject to configuration of NMAX parameters per resource pool and transmission priority

2.11 Resource Selection Procedure - Step 2
Randomized resource selection from identified candidate resources was agreed by RAN1 WG. Considering that latency is an important design aspect for NR-V2X communication, it is also important to prioritize selection of the early in time candidate resources for transmission. The principle can be applied to either initial transmission only or to all resource selection decisions within resource selection process.


In Step 2, initial transmission is selected randomly from earlier in time candidate resources
· ME ≤ M earliest resources from the identified resource set M are used to randomly select the initial transmission
· ME = max(1, floor(M/MT)), where MT – the total number of resources selected by a UE in a given selection window in Step 2
Early in time selection is applied according to one of the following options
· Option 1. Only to resource selection for initial transmission
· Option 2. For all resources 

Figure 4 provides evaluation results for described below simulation scenarios and confirms latency benefits of the above proposal:
Scenario 1: No early in time prioritization
Scenario 2: Early in time prioritization for initial transmission only
Scenario 3: Early in time prioritization is applied to all resource selection attempts
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[bookmark: _Ref32437470]Figure 4: Impact of early in time resource selection on packet delivery

2.12 Resource Indication in the 1st Stage SCI
In the following subsections, we describe the time and frequency resource indication for all possible higher layer configurations of maxNumResource. It is important to mention that the method used for the time indexing is the same as the one used for ePDCCH resource indication in LTE (TS 36.213 9.1.4.4).
Time resource allocation
Encoding procedure of the time resource index , if higher layer parameter maxNumResource is configured to be 2 or 3:
Input:
Slot reservation window size: 
Number of timeslots that are reserved by current signaling: 
List of slot indices for each timeslot beyond the first (starting from 0 in the first slot after the current transmission): 

Output:
Time resource index: 

if 
for  to 
	
end for
end if

if 
for  to 
	r2 = 
end for
end if

Where the  is the binominal coefficient and  is defined as:
.

Frequency resource allocation
Encoding procedure of the frequency resource index , if higher layer parameter maxNumResource is configured to be 2 or 3:
Input:
Number of available sub-channels: 
Number of timeslots that are reserved by current signaling: 
Number of allocated sub-channels in each slot: 
List of sub-channel start indices for each timeslot beyond the first (index starting with lowest sub-channel index in the resource pool): 
Output:
Frequency resource index: 

if  and  
	for  to 
		
	end for
end if
if 

else

	for  to 
		
	end for
end if



RAN1 to adopt time and frequency resource indication based on pseudo-code provided above

2.13 Handling of Multiple Parallel Resource Selection Processes
Multiple parallel processes of resource selection may be triggered and overlap in time. Handling of parallel ongoing resource selection processes needs to be specified. Ordering of resource selection according to priority of transmission may be considered as a solution:
Ordering of resource selection may start from the process that serves transmission with higher priority and continues following the priority order
· Sidelink resource selection for transmissions with the higher priority is prioritized (i.e. executed first). 
· Sidelink resource selection for transmissions with the lower priority is executed on remaining resources – i.e. slots not selected for higher priority transmissions
· In case of equal priority, order of resource selection is selected randomly, or left up to UE implementation

In order to perform multiple parallel resource selection processes, we have following proposal:


In case of multiple parallel resource selection processes in slot, resource selection order starts from the process that serves transmission with highest priority and continues according to sidelink priority
· Sidelink resource selection for transmissions with the higher priority always precedes resource selection for transmissions with lower priority
· Sidelink resource selection for transmissions with the lower priority is executed on remaining resources – i.e. resources not selected for higher priority transmissions (higher priority resources are excluded)

2.14 Half-duplex Avoidance for Unicast and Groupcast Transmission
Based on previous agreements made by RAN1 WG, the identification of candidate resources does not differentiate unicast or groupcast transmissions towards UE performing resource selection and thus UE may select resources for sidelink that are in half-duplex conflict with planned sidelink transmissions. In order to address this issue, we have the following proposal:


In Step 1 (identification of candidate resources), 
· if a UE expects to receive non-broadcast transmissions in a set of future resources, a separately configured RSRP threshold associated with a priority pair is applied to these resources
· If the RSRP threshold is exceeded, the whole slot containing this resource is excluded from candidate resources

2.15 Backward Signalling

Reuse of LTE-V2X resource selection procedure was agreed by RAN1 for semi-persistent processes. In LTE-V2X, backward signalling is supported and thus should be enabled in NR-V2X at least for sensing and resource identification purposes.


SCI backward signalling for 1 and 2 resources is supported subject to NMAX configuration

2.16 Resource (Re)-selection Triggers
Resource (re)-selection triggers were discussed by RAN2 WG. Additional trigger to support preemption and re-evaluation step is needed.


Resources (re-)selection is triggered if pre-emption for reserved or selected resource is detected

2.17  T0 Pre-configuration Settings
The sensing window duration was discussed by RAN1. It was agreed that “T0 is (pre)-configured between: 1000+[100]ms and [100]ms, where 100ms in brackets are not confirmed. The following options can be considered for configuration of sensing window:
Option 1: Confirm 1000+100ms and 100ms as a range for T0 configuration range
· This option is suboptimal but simple.  Considering that it can reasonably cover all practical scenarios we are open to confirm it for the sake of progress.
Option 2: [W, 1000ms+W], where W is SCI signalling window in logical slots which duration depends on pool configuration.
· This option is optimal from sensing perspective but is a bit more challenging from the specification effort and implementation perspective. In particular, the actual length of sensing window in slots is dependent on pool configuration and may change over time.


Sensing window duration T0 is configured within a range [100, 1100]ms

2.18 Slot Aggregation
Considering relatively large packet sizes for NR-V2X communication and relatively narrow channel bandwidths in ITS spectrum it may be desirable to support slot aggregation where TBS for given TB is determined based on number of PSSCH REs in more than one slot. At the same time, large packet sizes can be transmitted using of higher order modulation, larger resources allocation, applying packet segmentation. Moreover, transmissions which not self-decodable are suboptimal to cope with half-duplex issues. Therefore, slot aggregation can be viewed as system optimization and thus it is not a high priority for maintenance work.


Do not introduce support of slot aggregation in Rel.16 NR-V2X framework

In case if RAN1 finally decides to support slot aggregation, the following functionality should be assumed:
Slots are not necessarily contiguous in time
TBS is determined based on the number of PSSCH REs in K slots, K = 1 or 2 or 3 or 4 slots 
· The 2nd stage SCI indicates scaling factor to scale number of REs for TBS determination
· The scaling factor is preconfigured for each value K
Both SCI stages are transmitted in every slot

2.19 Configuration of Maximum RSRP Threshold
In Step 1, initial L1 SL-RSRP threshold for each combination of pi and pj is (pre-)configured, where pi - priority indication associated with the resource indicated in SCI and pj - priority of the transmission in the UE selecting resources. 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 = 3dB and the resource identification procedure is repeated. 
If max RSRP thresholds are configured, the X% resource ratio may not be satisfied when max RSRP thresholds are reached. Therefore, additional UE behavior needs to be defined to handle this case.


Do not introduce maximum RSRP threshold in Step 1 processing of resource selection procedure

2.20 Minimum Ratio of Candidate Resources
The minimum ratio of candidate resources in resource selection window equal to X = 20% was agreed by RAN1. There is an open question whether to support other X values. In our view, the value of X can be configurable per resource pool


X is (pre)-configured per resource pool from the set of values {5, 10, 15, 20}%

3 Conclusions
In this contribution, we provided our views on main design aspects of resource allocation Mode-2 for NR-V2X sidelink communication. Based on discussions and presented evaluation results, we have following proposals:

Proposal 1: 
Two resources dynamically signalled by SCI (NMAX ≤ 2):
· If any given SCI reserves one future resource - R1, the next SCI transmission, associated with the same resource selection process, should occur in the reserved resource - R1, subject to congestion control, in-device coexistence, HARQ feedback conditions
Three resources dynamically signalled by SCI (NMAX = 3): 
· If any given SCI reserves two future resources R1 and R2, the next SCI transmission, associated with the same resource selection process, should occur in the first in time reserved resource - R1, indicate the second reserved resource – R2 and possibly new resource reservation - R3 following the second reserved resource – R2, subject to congestion control, in-device coexistence, HARQ feedback conditions
Proposal 2: 
In a single iteration of resource (re)-selection/(re)-evaluation, UE can select up to N resources for potential sidelink transmission, where 1 ≤ N ≤ M, here M is number of remaining transmissions intended by UE
· The actual number N applied by UE in each iteration is not specified, i.e. it is left up to UE implementation
In each single iteration, UE updates resource selection window, so that it meets minimum resource selection window condition and does not violate remaining packet delay budget
Proposal 3: 
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 N <= NMAX selected neighboring resources, for potential SL transmission is less than W = 32
Proposal 4: 
HARQ feedback aware resource selection procedure is supported 
· In this case, time interval between selected resources is expected to satisfy HARQ timeline (so that HARQ feedback processing precedes signalling of new resource reservation)
HARQ feedback unaware resource selection procedure is supported 
· In this case, HARQ feedback request still may be activated and deactivated on top of selected resources but selected resources may not be aligned with HARQ timeline
Proposal 5: 
If HARQ feedback is requested by SCI in slot ‘n’, then a minimum time gap is ensured among all resources indicated by this SCI, i.e. distance b/w indicated resource(s) meets the HARQ turn-around time (a minimum time gap Z = a + b)
· ‘a’ is the smallest integer larger than or equal to K required for the PSCCH/PSSCH receive processing time with the condition that slot ‘n+a’ contains PSFCH resources
·  ‘b’ is a PSFCH processing plus PSSCH retransmission preparation time in slots determined by UE implementation
If there is no HARQ feedback requested by SCI in slot ‘n’, the resource selection procedure is not expected to ensure a minimum time gap Z among selected resources
Proposal 6: 
Define Tproc,0, Tproc,1, and T3 as in the table below
· Tproc,0 = 1 slot
·  Tproc,1 = T3 measured in slots and defined by the following table below
Proposal 7: 
In (re)-evaluation of Step 1 and Step 2,
· The candidate resource R pre-selected for reservation is changed if RSRP measurement associated with this resource R exceeds RSRP threshold (after final incrementation) within current resource selection window
· A UE cannot select a resource R2 which is earlier in time than an already reserved resource R1
· A UE can select a resource R2 which is earlier in time than a previously selected but not reserved resource R1
· Re-evaluation of Step-1 and Step-2 is triggered every sidelink slot before the moment ‘m-T3’
Proposal 8: 
Pre-emption is configured per priority pair subject to condition that higher priority transmission may pre-empt lower priority transmission but not vice versa
Pre-emption condition is a combination of the following conditions:
· Priority pair (pi, pj) is a valid pre-emption combination subject to (pre)-configuration
· Partial or full overlap with already reserved or selected resource is detected by UE
· RSRP measurement is higher than pre-configured RSRP pre-emption threshold
When pre-emption is triggered,
· Pre-empted resources are excluded from the list of the identified candidate resources according to pre-configured pre-emption type
· Type-1 Pre-emption: whole slot is yielded/excluded in case of partial or full overlap with pre-empting transmission
· Type-2 Pre-emption: only pre-empted resource is yielded/excluded from candidate resource for selection
· Re-selection of the pre-empted resource follows Mode-2 procedures for resource re-selection and re-evaluation
Proposal 9: 
Irrespective of NMAX settings (2 or 3), SCI transmission reserves only one resource for potential transmission, when HARQ feedback request is enabled and activated
Proposal 10: 
SCI can indicate reservation of sidelink resources for transmission of different TBs, if resource size in subchannels and priority is preserved
· It is applicable to dynamic and semi-persistent resource selection processes
Proposal 11: 
Different sidelink transmission priorities are associated with different NMAX values
For a given resource selection or HARQ process, the actual number of resources (1, 2 or 3) indicated by each SCI is up to UE implementation and is subject to configuration of NMAX parameters per resource pool and transmission priority
Proposal 12: 
In Step 2, initial transmission is selected randomly from earlier in time candidate resources
· ME ≤ M earliest resources from the identified resource set M are used to randomly select the initial transmission
· ME = max(1, floor(M/MT)), where MT – the total number of resources selected by a UE in a given selection window in Step 2
Early in time selection is applied according to one of the following options
· Option 1. Only to resource selection for initial transmission
· Option 2. For all resources 
Proposal 13: 
RAN1 to adopt time and frequency resource indication based on pseudo-code provided above
Proposal 14: 
In case of multiple parallel resource selection processes in slot, resource selection order starts from the process that serves transmission with highest priority and continues according to sidelink priority
· Sidelink resource selection for transmissions with the higher priority always precedes resource selection for transmissions with lower priority
· Sidelink resource selection for transmissions with the lower priority is executed on remaining resources – i.e. resources not selected for higher priority transmissions (higher priority resources are excluded)
Proposal 15: 
In Step 1 (identification of candidate resources), 
· if a UE expects to receive non-broadcast transmissions in a set of future resources, a separately configured RSRP threshold associated with a priority pair is applied to these resources
· If the RSRP threshold is exceeded, the whole slot containing this resource is excluded from candidate resources
Proposal 16: 
SCI backward signalling for 1 and 2 resources is supported subject to NMAX configuration
Proposal 17: 
Resources (re-)selection is triggered if pre-emption for reserved or selected resource is detected
Proposal 18: 
Sensing window duration T0 is configured within a range [100, 1100]ms
Proposal 19: 
Do not introduce support of slot aggregation in Rel.16 NR-V2X framework
Proposal 20: 
Do not introduce maximum RSRP threshold in Step 1 processing of resource selection procedure
Proposal 21: 
X is (pre)-configured per resource pool from the set of values {5, 10, 15, 20}%
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5 Annex B – System Level Evaluation Assumptions
In this section, we provide summary of evaluation assumptions 
[bookmark: _Ref534982661]Table 1: System level evaluation assumptions for pre-emption and feedback-based communication studies
	Parameter
	Value

	Deployment scenario
	· Highway Option A scenario from NR V2X methodology
· Vehicle speed = 140 km/h

	Channel model
	TR 37.885, NR V2X Channel Model

	Spectrum allocation
	Carrier frequency: 6GHz
Simulated Bandwidth:20 MHz

	Subcarrier spacing
	30 kHz

	Traffic model
	Aperiodic variable packet size broadcast traffic (TR 37.885 Aperiodic Model 1 traffic):
· Packet size: uniform in the range [200..2000] Byte with quantization step of 200 Byte 
· Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms
· Latency requirement: 50 ms
· 100% Vehicle UEs transmit data 

	TTI structure
	NR Slot TTI: 10 Symbols for Data, 4 Symbols total overhead

	Sidelink control TX parameters 
	64 Bits
QPSK Modulation

	SCI/Data resource multiplexing
	Same slot SCI and Data transmission with Option 3 multiplexing scheme

	SCI/Data frequency resource allocation
	· PSCCH: 5 PRB
· PSSCH: 25 PRB

	SCI/Data time resource allocation
	· PSCCH: 2 Symbols
· PSSCH: 10 Symbols

	Data Packet Tx parameters
	Aperiodic variable packet size evaluations: 
· 200 Byte packet: QPSK, 2 TTI (CRTTI = 0.28, CRAll = 0.14)
· 400 Byte packet: QPSK, 2 TTI (CRTTI = 0.55, CRAll = 0.28)
· 600 Byte packet: 16-QAM, 2 TTI (CRTTI = 0.42, CRAll = 0.21)
· 800 Byte packet: 16-QAM, 2 TTI (CRTTI = 0.55, CRAll = 0.28)
· 1000 Byte packet: 16-QAM, 3 TTI (CRTTI = 0.70, CRAll = 0.23)
· 1200 Byte packet: 16-QAM, 3 TTI (CRTTI = 0.83, CRAll = 0.28)
· 1400 Byte packet: 16-QAM, 4 TTI (CRTTI = 0.97, CRAll = 0.24)
· 1600 Byte packet: 16-QAM, 4 TTI (CRTTI = 1.11, CRAll = 0.27)
· 1800 Byte packet: 16-QAM, 5 TTI (CRTTI = 1.25, CRAll = 0.31)
· 2000 Byte packet: 16-QAM, 5 TTI (CRTTI = 1.39, CRAll = 0.35)
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