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1. Introduction
Although some good progresses were achieved in the previous meeting, there are still some open issues to be resolved on resource allocation for sidelink power saving. For example, the following issues are listed in status report RP-212881:
	· Physical layer aspects on resource allocation to reduce UE’s power consumption including;
· Finalization of CPS monitoring window for aperiodic transmission when UE performs at least CPS in a Tx pool
· Finalization of T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
· Finalization of pre-emption/re-evaluation checking for aperiodic transmission
· Finalization of selection/report of candidate resources in which at least its subset is within RX UE's active time
· Finalization of SL CBR measurement in partial sensing


In this contribution, we provide our view on some remaining issues on resource allocation to reduce the power consumption of the UEs, including:
· Partial sensing mechanism
· Application of partial sensing/random selection
· Re-evaluation or pre-emption for partial sensing and random selection
· Impact of sidelink DRX
· CBR/CR Measurement

1. Partial sensing mechanism
In this section, some remaining issues on the partial sensing mechanism are addressed. 
· Issue#1 whether PBPS can be triggered for an aperiodic transmission
For a resource (re)selection procedure of an aperiodic transmission in the resource pool with periodic reservation enabled, it is necessary to clarify whether new PBPS can be triggered. Currently, there are the following cases:
· Case1. The PDB is small, and there is no PBPS window or only part of the PBPS window between slot n and the end of PDB.
· Case2. The PDB is large, and there are PBPS window(s) between slot n and the end of PDB.
At least for case 2, it is feasible for UE to trigger PBPS for the aperiodic transmission. While for case 1, whether a new PBPS process can be triggered is related to the definition of the triggered PBPS window.
If there are existing sensing slots before slot n matching the PBPS window and if these sensing slots can be considered as part of PBPS window of the aperiodic transmission, it is still possible for the UE to trigger a new PBPS process by reusing the early sensing results. Conversely, UE cannot trigger PBPS in case 1 if no existing sensing slots fit into the PBPS window. Whether to consider existing sensing slots can be up to UE implementation, and therefore, it can also be up to the UE to decide whether to trigger a new PBPS procedure for aperiodic transmissions.
Nevertheless, there may be existing PBPS slots for a resource (re)selection procedure corresponding to either PBPS or CPS slots triggered for another procedure. For example, if process#2 triggers a CPS window that aligns or partially overlaps with a potential PBPS window of process#1, the sensing slots in the CPS window of process#2 can be considered as existing PBPS slots from the perspective of process#1. 
[bookmark: _Ref92788271]Proposal 1: For a resource (re)selection procedure triggered by an aperiodic transmission (Prsvp_TX=0) in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled, UE can trigger PBPS, and it is up to UE to use existing sensing slots as part of the PBPS if there are existing sensing slots (PBPS or CPS) performed for other procedures matching the corresponding PBPS window(s) for the procedure of the aperiodic transmission. 

· Issue#2 CPS window for aperiodic transmission when UE performs at least CPS in a Tx pool
For aperiodic transmission, M is defined as a minimum size for the CPS window, which is different from the (pre-)configured size of CPS window M for the periodic transmission case. To avoid confusion, a new notation M’ is suggested to replace M in following the agreement. 
	Agreement
When UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled, 
· For a resource (re)selection procedure triggered by periodic transmission () in slot n, TA and TB for the CPS monitoring window is defined according to one of the followings:
· [bookmark: _Hlk85108137]n+TA is M logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots.
· By default, M is 31 unless (pre-)configured with another value.



	Agreement
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min,
· How UE includes other candidate slots is up to UE implementation
· Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots.
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.
· FFS: By default, M is 31 unless (pre-)configured with another value, or where M is (pre-)configured based on transmission priority
· FFS: The range of (pre-)configured M from a TBD lowest value up to 30
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation


In addition, the CPS window for aperiodic transmission is defined as [ty0-M, ty0-(Tproc,0 + Tproc,1)] including a fixed number of slots as per the agreement for Prsvp_TX=0, which contradicts the definition for M, the above agreement should be updated as below:
· TA and TB are both selected such that UE has sensing results at least for a set of slots starting at M’ consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.
· FFS: By default, M’ is 31 unless (pre-)configured with another value, or where M’ is (pre-)configured based on transmission priority
· FFS: The range of (pre-)configured M’ from a TBD lowest value up to 30
· When the minimum M’ slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation
TP based on the above discussion is as below:
· TP#1
		When the UE performs periodic-based partial sensing and contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) enabled, the sensing window is defined by the range of slots . N+TA is M consecutive logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots if . If the value of M is (pre-)configured with the contiguousSensingWindowPeriodic. If contiguousSensingWindowPeriodic is not (pre-)configured, M equals to 31. If ,  and  are both selected such that the UE has sensing results at least for a set of slots starting at M‘ consecutive logical slots before  and ending at  slots earlier than . When the minimum M‘ slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection. If the value of M’ is (pre-)configured with the contiguousSensingWindowAperiodic. If contiguousSensingWindowaAperiodic is not (pre-)configured, M’ equals to 31.
	When the UE performs contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) disabled and if , the sensing window is defined by the range of slots .  and  are both selected such that the UE has sensing results at least for a set of slots starting at M‘ consecutive logical slots before  and ending at  slots earlier than . When the minimum M‘ slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection. If the value of M’ is (pre-)configured with the contiguousSensingWindowAperiodic. If contiguousSensingWindowaAperiodic is not (pre-)configured, M’ equals to 31.


[bookmark: _Ref92807186][bookmark: _Ref92788279]Observation 1: In the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0), M is the minimum size of the CPS window, but in the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by periodic transmission (Prsvp_TX0), M is the size of the CPS window.
[bookmark: _Ref92807195]Observation 2: In the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0), M is the minimum size of the CPS window, but the CPS window [n+ , n+] is defined as a fixed duration [ty0-M, ty0-(Tproc,0 + Tproc,1)], thus leading to a contradiction.
Proposal 2: Introduce a new RRC parameter contiguousSensingWindowAperiodic to indicate the minimum CPS window size for aperiodic transmission. 
Proposal 3: Update the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n as follows: 1)replace M by M’, 2)update the text for determining  and  , e.g.,   and  are both selected such that the UE has sensing results at least for a set of slots starting at M’ consecutive logical slots before  and ending at  slots earlier than  where M’ is the minimum size of the CPS window, where M’ is(pre-)configured with the RRC parameter contiguousSensingWindowAperiodic. 
[bookmark: _Ref92788282]Proposal 4: Adopt the above TP#1. 

· Issue#3 T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
To avoid large spec efforts, it is preferred to consider a unified design for CPS regardless of whether periodic reservation for another TB is disabled or enabled in the Tx pool. Therefore, it is suggested reusing T1 in R16 for CPS in a pool with periodic reservation for another TB disabled.
[bookmark: _Ref92788286]Proposal 5: When UE performs only CPS in a Tx pool with periodic reservation for another TB disabled, T1 is defined in the same way as R16. 

· Issue#4 the lower boundary of partial sensing
	Agreement
For the periodic sensing occasion(s) (PSO(s)) that a UE needs to additionally monitored in PBPS, it shall be (pre-)configured jointly for all Preserve values.
· The UE is not required to monitor PSOs earlier than n–T0 if the UE is triggered to do resource (re)selection in slot n, where T0 is (pre-)configured 


The UE is not required to monitor PSOs earlier than n–T0, so that those slots with out-of-date sensing results can be skipped. Similarly, in the case of reusing existing sensing slots, the reused slots should be no earlier than n–T0 either.
One remaining issue is whether T0 for partial sensing should be the same as T0 defined for R16 full sensing. Given there the design targets and the executing devices are different between full sensing and partial sensing, it is desirable to have different T0 configurations between them. Such flexibility is very helpful to strive for higher power saving gain for power-limited UE while still maintaining the performance for full sensing. 
[bookmark: _Ref92788290]Proposal 6: A new parameter T0 that is different from T0 for R16 full sensing should be (pre-)configured for determining the lower boundary of the triggered partial sensing and reused existing sensing slots, and it is up to UE to determine the set of existing sensing slots reused.
For a resource (re)selection procedure, there may be triggered PBPS, triggered CPS, and existing sensing slots being used. But in the resource exclusion phase, for simplicity, there is no need to classify them. They can be uniformly defined as 'available sensing slots'. For each slot of these available sensing slots, UE should check if its periodic reservation and aperiodic reservation collide with the candidate slots, thus simplifying the spec.
[bookmark: _Ref92788293]Proposal 7: For resource exclusion in a resource (re)selection procedure, UE performs resource exclusion based on periodic reservation and aperiodic reservation of each slot in the set of available sensing slots, where the available sensing slots consist of sensing slots performed for both the resource (re)selection procedure and/or existing sensing slots before n–T0.
TP based on the above discussion is as below:
· TP#2
	The UE monitors k sensing occasions determined by additionalPeriodicSensingOccasion, as previously described, and not earlier than , where  is determined by [sl-PartailSensingWindow]. For a given periodicity , the values of k correspond to the most recent sensing occasion earlier than if additionalPeriodicSensingOccasion is not (pre-)configured, and additionally includes the value of k corresponding to the last periodic sensing occasion prior to the most recent one if additionalPeriodicSensingOccasion is (pre-)configured.  is the first slot of the selected Y candidate slots of PBPS.
When the UE performs periodic-based partial sensing and contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) enabled, the sensing window is defined by the range of slots . n+TA is M consecutive logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots. If the value of M is (pre-)configured with the contiguousSensingWindowPeriodic. If contiguousSensingWindowPeriodic is not (pre-)configured, M equals to 31. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.


[bookmark: _Ref92788296]Proposal 8: Adopt the above TP#2. 

· Issue#5 Remaining issues on resource exclusion
Another issue about resource exclusion is how to handle the non-monitored resources in partial sensing. If the non-monitored resource is excluded for all the periods configured in the resource pool as full sensing, the remaining number of resources in the set of SA may probably be small or even nothing. Therefore, it is reasonable not to exclude the non-monitored resource in the partial sensing mechanism as in LTE V2X.
[bookmark: _Ref92788299]Proposal 9: Non-monitored resource is not excluded in the partial sensing mechanism.
· TP#3
	5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions when the UE performs full sensing:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList 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.


[bookmark: _Ref92788666]Proposal 10: Adopt the above TP#3.
In Rel 16 (i.e., UE performs full sensing), UE receives a SCI in slot m may assume Q resource(s) reserved in the selection window, where Q=1 if the reservation period is not smaller than the selection window size T2, while Q>1 otherwise (more specially, when  and , ). 
Similarly, in partial sensing mechanism, UE should also exclude Q periodic resource(s). However, the resource selection window is defined as Y slots which are equal to or smaller than T2. Therefore, the  should be updated to (, or equally to , where Y1 is size Y converted to units of msec. 
Secondly, in the case of full sensing, the slot n’ is the first slot in the resource pool after the last slot can perform sensing. But in partial sensing case, the sensing slot(s) can be after slot n. Thus, the slot n’ should be updated according to the last sensing slot , more specifically, the slot n’ is equal to  if slot  belongs to the set , otherwise, slot n’ is the first slot after slot  belonging to the set . 
[bookmark: _Ref92807231]Proposal 11: When UE performs partial sensing, the UE should update the parameters of slot n’ and Tscal in step 6 c) as follows: 
· The slot n’ is equal to  if slot  belongs to the set , otherwise, slot n’ is the first slot after slot  belonging to the set .
· The  is equal to  for partial sensing occasion determined by k =1, where Y1 is size Y converted to units of msec.



Figure 1 Resource exclusion for full sensing


Figure 2 Resource exclusion for partial sensing
Moreover, it is agreed to introduce k sensing occasion for partial sensing before the slot n in Rel-17. However, such sensing occasion may become useless if the Rel-16 exclusion procedure is simply reused. For example, to simplify the discussion, assuming in the simplest case where the PBPS period is equal to the reservation period configured in the resource pool (i.e., Preserve is equal to Prsvp_RX), and the value of k is larger than or equal to 2 (e.g., at least including for the additional partial sensing occasion), the distance between those sensing slots and the slot n’ is larger than the reservation period (i.e., Prsvp_RX). Then, Q is always equal to 1. Consequently, only the SCI received in the 1st PSO as illustrated in Figure 3 is meaningful for candidate resource selection (i.e., step 6), while the sensing results in the 2nd PSO are useless at all, because any period reservations from the 2nd PSO correspond to Q=2 in the candidate resource sets thus would be ignored. In other words, the sensing results based on the sensing occasion with k>1 are meaningless for the resource selection, thus it would not reduce the possibility of resource collision, but only increase the power consumption.


[bookmark: _Ref92787849]Figure 3 Resource exclusion based on sensing slot which is determined according to k>1
One simple solution is to reuse the Rel-16 exclusion mechanism to cover this case, i.e., by extending Q to be larger than 1 for PBPS. As shown in Figure 4, the Tscal is “virtually” extended from Tscal 1 (determined by the resource selection window) to Tscal 2 (determined based on the parameter of k) for the 2nd PSO. As a result, the reservation period of SCI in the 2nd PSO is considered smaller than Tscal, yielding Q>1 for performing resource exclusion.
Specifically, for the distance,  should be equal to or smaller than , where  is Preserve converted to units of logical slots. The value of Tscal can be set to  (i.e., Q =  = ). According to the above, UE can exclude the resource in the candidate resource based on the sensing occasion with k>1. 
The following figure illustrated the resource exclusion in partial sensing.


[bookmark: _Ref92793694][bookmark: _Ref92793691]Figure 4 An example of resource exclusion procedure in partial sensing
When additional partial sensing occasion (PSO) is enabled, the 2nd PSO is enabled. For the SCI detected in the 2nd PSO, Q =   is equal to 2. Therefore, the slot  in the candidate resource set is excluded. 
· TP#4
	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 
[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 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, when the UE performs full sensing,  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 msec. When the UE performs partial sensing,  if  and , where  if slot  belongs to the set , otherwise slot  is the first slot after slot  belonging to the set ; otherwise . k is defined in step 2.  is  converted to units of logical slots.  is to  where Y1 is size Y converted to units of msec.


[bookmark: _Ref92788673]Proposal 12: Adopt the above TP#4.

· Issue#6 The definition of sensing window [n+TA, n+TB] for CPS
The sensing window [n+TA, n+TB] for CPS is specified in TS 28.214, as following:
	[first paragraph]
	When the UE performs periodic-based partial sensing and contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) enabled, the sensing window is defined by the range of slots . n+TA is M consecutive logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots. If the value of M is (pre-)configured with the contiguousSensingWindowPeriodic. If contiguousSensingWindowPeriodic is not (pre-)configured, M equals to 31. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.
[second paragraph]
	When the UE performs contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) disabled and if , the sensing window is defined by the range of slots .  and  are both selected such that the UE has sensing results starting at M consecutive logical slots before  and ending at  slots earlier than . When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.


The first paragraph includes two cases in a pool with periodic reservation for another TB (sl-MultiReserveResource) enabled: 
Case 1) periodic transmission, and 
Case 2) aperiodic transmission; 
The second paragraph is the case for case 3): aperiodic transmission in a pool with periodic reservation for another TB (sl-MultiReserveResource) disabled. 
In the above-mentioned three cases, the determination of sensing window [n+TA, n+TB] for CPS are related to , where  is defined as the first slot of the selected Y candidate slots of PBPS.
However, this is not compliant with the agreement. In our understanding, only for periodic transmission, n+TA and n+TB should be defined related to the first slot of the selected Y candidate slots of PBPS; but for aperiodic transmission, no matter the periodic reservation for another TB (sl-MultiReserveResource) is enabled or disabled, ty0 used to deriving CPS window should be the first slot of the selected Y’ candidate slots especially considering that there may be no Y candidate slots of PBPS in some cases. Hence, the text for the determination of sensing window [n+TA, n+TB] for CPS should be revised.
Additionally, to avoid confusion, we suggest using a different notation  for aperiodic transmission case.
	Agreement
When UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled, 
· For a resource (re)selection procedure triggered by periodic transmission () in slot n, TA and TB for the CPS monitoring window is defined according to one of the followings:
· n+TA is M logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots.
· By default, M is 31 unless (pre-)configured with another value.

Agreement 
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min,
· How UE includes other candidate slots is up to UE implementation
· Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots.
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.
· FFS: By default, M is 31 unless (pre-)configured with another value, or where M is (pre-)configured based on transmission priority
· FFS: The range of (pre-)configured M from a TBD lowest value up to 30
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
When the UE performs Option A or Option B is up to UE implementation


[bookmark: _Ref92788676]Proposal 13: One of the following options in TP#5 should be adopted:
· TP#5
Option 1:
	When the UE performs periodic-based partial sensing and contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) enabled, the sensing window is defined by the range of slots , if , n+TA is M consecutive logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots; if , TA and TB are both selected such that UE has sensing results starting at M consecutive logical slots before  and ending at  slots earlier than , where  is first slot of the selected Y’ candidate slots. If the value of M is (pre-)configured with the contiguousSensingWindowPeriodic. If contiguousSensingWindowPeriodic is not (pre-)configured, M equals to 31. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.
	When the UE performs contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) disabled and if , the sensing window is defined by the range of slots .  and  are both selected such that the UE has sensing results starting at M consecutive logical slots before  and ending at  slots earlier than , where  is first slot of the selected Y’ candidate slots. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.


Option 2:
		When the UE performs periodic-based partial sensing and contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) enabled and if , the sensing window is defined by the range of slots . n+TA is M consecutive logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots. If the value of M is (pre-)configured with the contiguousSensingWindowPeriodic. If contiguousSensingWindowPeriodic is not (pre-)configured, M equals to 31. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.
	When the UE at least performs contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) disabled and if , the sensing window is defined by the range of slots .  and  are both selected such that the UE has sensing results starting at M consecutive logical slots before  and ending at  slots earlier than , where  is first slot of the selected Y’ candidate slots. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.


1. Application of partial sensing/random selection
	Agreements:
· In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof
· FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.


It has been agreed that UEs using different resource allocation methods (i.e., random selection, partial sensing, or full sensing) can coexist within the same resource pool. If it is up to UEs to select a resource allocation method, power-limited UEs may keep using random selection to ensure energy saving, which may degrade the system performance due to increased probability of resource conflicts and/or resource reselection. To ensure system performance, it is necessary to impose some constraints on the UE’s selection of resource allocation methods. On the other hand, UE should be allowed to switch the resource allocation method according to the specific situation to achieve a good balance between energy saving and performance.
For example, when the CBR is high, which means that there are few unused resources in the system and the blocking rate is high, the UE should perform partial sensing to avoid resource conflicts. Once the load becomes lower, the UE can switch back to random selection to reduce power consumption.
UE can also determine the resource allocation method according to the PDB. For example, if the service is urgent and PDB is small, UE can use random selection, while partial sensing should be used if the service is not urgent and PDB is large.
Another example is that the UE can decide the resource allocation method by considering the QoS requirements, selecting random selection for low-reliability services, and partial sensing for high-reliability services.
[bookmark: _Ref68611475][bookmark: _Ref68611951][bookmark: _Ref68612099]Proposal 14: Based on the following conditions, UE can switch the resource allocation method from random selection to partial sensing or versa vice dynamically.
-	measurement results, e.g., CBR, CR
-	QoS requirements, e.g., priority, PDB.
1. Re-evaluation or pre-emption for partial sensing and random selection
In the previous meeting, the following agreements were achieved:
	
Agreements:
· Re-evaluation and pre-emption checking are not supported by UEs that do not perform any sensing (i.e. PSCCH reception)
· Re-evaluation and pre-emption checking are supported by UEs that perform sensing
· FFS details and any conditions(s) in which re-evaluation and pre-emption can be performed
· FFS whether/how re-evaluation and pre-emption can be supported by UEs performing random resource selection that do perform sensing
· Note: details about sensing in this context, including when it is performed, are not decided yet.

Agreement
When UE is triggered to perform re-evaluation and pre-emption checking for periodic transmission (Prsvp_TX≠0) in slot n,
· During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot  and ends at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to [q x Prsvp_Tx + ], where  is a slot index of Y candidate slots used in the initial resource (re)selection.
·  is the first candidate slot after slot n+T3.
· [bookmark: OLE_LINK1] FFS whether/how to handle the case when number of the remaining Y candidate slots is less than Ymin.
· Scheme 1: 
· UE performs PBPS for the remaining Y candidate slots according to , where  is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection.  
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
·  By default, M is 31 unless (pre-)configured with another value.



· For partial sensing
For simplification, in the case of re-evaluation and pre-emption for periodic traffic, if the number of the remaining Y candidate slots is less than Ymin, it can be up to UE implementation to include other candidate slots in that period.
[bookmark: _Ref92788685]Proposal 15: If the number of the remaining Y candidate slots is less than Ymin, it is up to UE implementation to include other candidate slots in that period.
· TP#6
	When the UE performs periodic-based partial sensing and contiguous partial sensing, and when the UE is triggered to perform re-evaluation and pre-emption checking, and if Prsvp_TX≠0,
-	During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starting from slot  and ending at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to [q x Prsvp_Tx + ], where  is a slot index of Y candidate slots used in the initial resource (re)selection. If the number of the remaining Y candidate slots is less than Ymin, it is up to UE implementation to include other candidate slots in that period.
-	 is the first candidate slot after slot n+T3.


[bookmark: _Ref92788688]Proposal 16: Adopt the above TP#6.
In the case of re-evaluation and pre-emption for aperiodic traffic (i.e., Prsvp_TX=0) in slot n, the candidate resource set (SA) can be initialized to the remaining Y candidate slots for this TB. If the number of the remaining Y candidate slots is less than Ymin, it can also be up to UE implementation to include other candidate slots as with in periodic traffic.
[bookmark: _Ref92788691][bookmark: _Ref92788792]Proposal 17: When UE is triggered to perform re-evaluation and pre-emption checking for aperiodic transmission (Prsvp_TX=0) in slot n,
· The candidate resource set (SA) can be initialized to the remaining Y candidate slots for this TB.
· If the number of the remaining Y candidate slots is less than Ymin, it can be up to UE implementation to include other candidate slots.
Further, the ‘available sensing slots’ for re-evaluation/pre-emption should be clarified. As discussed above, the sensing results of one SL process can provide additional sensing results for another SL process, which helps to avoid potential collision in the selection window and would not increase the power consumption of that UE. One example is illustrated in Figure 7. Therefore, it is beneficial that resource re-selection can be based on all the available sensing results regardless of the SL processes. 
[bookmark: _Ref83905337]Proposal 18: Resource re-selection for re-evaluation and/or pre-emption can based on all the available sensing results regardless of the SL processes. 


[bookmark: _Ref83724824][bookmark: _Ref92458183]Figure 5 Sensing results for SL process 1
· For random selection
Another question is that whether UE performing random selection could operate re-evaluation and pre-emption checking. If the UE can perform sensing, it can perform re-evaluation and pre-emption checks. On the other hand, it is not clear whether re-evaluation and pre-emption can be triggered for random selection. It is argued that re-evaluation and pre-emption is power consuming and thus not desirable for power-limited UE performing random selection. However, in our opinion, random selection may be triggered in other cases. For example, if the UE, supporting PSCCH/PSSCH reception, performed random selection with periodically resource reservation in the previous period (e.g., due to insufficient remaining PDB), then, the UE is still allowed to perform re-evaluation and/or pre-emption checking in the next period.
[bookmark: _Ref83905347]Proposal 19: UE performing random selection is still allowed to trigger re-evaluation or pre-emption. 
1. Impact of sidelink DRX
According to the WID [1] for R17 sidelink enhancement, DRX should be supported. During the discussion in RAN2#112-e, RAN2 made some progress on SL DRX design and found that there might be some impact to RAN1. A LS [3] has been sent to RAN1 after RAN2#112-e meeting. Thus, the impact of sidelink DRX on RAN1 features, e.g., resource selection procedure, sensing, etc., should be investigated. Therefore, we discuss the potential issues related to sidelink DRX. 
4.1. Impact of SL DRX on sensing/partial sensing
	Agreement
A UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time.
· FFS: When such reception and measurement is performed, whether it is subject to specification, or is up to UE implementation
· FFS: Other details


According to the agreement in LS [4] on SL DRX design, a UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time. However, given that monitoring inactive slots without restriction, simply following the resource allocation scheme, would eliminate any potential power saving gain from enabling SL DRX, at least in some cases where power saving is critical, it should be allowed to disable sensing/measurement in inactive time by the (pre)configuration.
[bookmark: _Hlk92458527]Besides, for a given Preserve, UE should only monitor the most recent periodic sensing occasion when the (pre-)configured sensing occasions are located in DRX inactive time. This restriction can decrease the sensing power consumption, and moreover, it guarantees a higher possibilitiy for the UE to go to light or deep sleep state, which is very important for UE power saving.
The PRR performance and power consumption are evaluated. Case 1 is that UE only monitors the most recent periodic sensing occasion in inactive time, while in Case 2 the UE always monitor the most two recent occasions.  The simulation results are provided in Figure 3 and Figure 4. The general simulation parameters can be found in Annex A.   
	[image: ]
Figure 6: Comparison of Average PRR
	[image: ]
[bookmark: _Ref92725188]Figure 7: Comparison of the Power Consumption


[bookmark: _Ref62318188]As shown in the Figures, the average PRR performances of VUE of the two cases are almost the same, while the loss of PRR performance of PUE in Case 1 is no more than 1% compared with that of Case 2. However, the total power consumption level of Case 1 is around 17% lower than that of Case 2, while the sensing power consumption level can be cut down by around 25%. In general, restricting the sensing behaviour within the inactive time can reduce the power consumption of PUE significantly, without notable PRR performance loss for both PUE and VUE. 
[bookmark: _Ref92788705]Proposal 20: Sensing/measurement during inactive time can be disabled by (pre-)configuration.
[bookmark: _Ref92788718][bookmark: _Ref61902044]Proposal 21: For a UE performing PBPS, if sensing/measurement in inactive time of SL DRX is enabled and if at least the most recent sensing occasion (subject to the processing time) for a given Preserve is in inactive time, UE is only required to monitor the most recent periodic sensing occasion. 
4.2. Impact of SL DRX on resource (re)selection
The active time indicated by the MAC layer is ‘current active time’, which includes not only the ongoing active timer but also semi-static active time such as ‘on duration’ in the future. In the previous meeting, option2 (i.e., when the RX UE is (pre-)configured with SL DRX, PHY layer of TX UE should select and report candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE) is agreed as it allows UE to consider resources outside the indicated active time to avoid the high possibility of collision.
To ensure the first transmission can be received by RX UE, TX UE should select a resource within the indicated active time at least for initial transmission, but for the retransmission, TX UE can further consider resources located in the potential extended active time that may be dynamically triggered by reception failure response (such as NACK) from the RX UE. An example is as below:
Step1. UE determines a set of Y or Y’ slots that is partially overlapped or fully overlapped with the indicated active time 
Step2. UE reports a first subset of resources including candidate resources and, 
· optionally, UE may report a second subset of resources at least including candidate resources in the non-overlapped part between the indicated active time and the set of Y or Y’ slots, where the non-overlapped part is covered by SL retransmission timer with an assumption that the timer will be triggered to start/restart at the PSFCH occasion corresponding to the last candidate resource in the first subset.
Step3. MAC at least selects resources for initial transmission from the first subset. It is up to MAC to select resources for retransmission from the first subset and/or the second subset.


Figure 8: Example of resource selection
The PRR performance between Case 1 and Case 2 is evaluated. Case 1 is that UE selects both initial transmission resource and retransmission resources in current active time (i.e. first subset), while in Case 2, UE select initial transmission resource in current active time, and the selection of retransmission resources consider the resources before the end of potential extended active time (as illustrated in the example above). The size of potential extended active time is one-third of the current active time. The simulation results are provided in Figure 5 and the general simulation parameters can be found in Annex B.
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[bookmark: _Ref92725104][bookmark: _Ref92725097]Figure 9: Comparison of Average PRR of VUE


It can be seen from the result that the PRR of Case 2 achieves around 3% - 4% gain than Case 1. The reason that a significant PRR performance gain can be achieved is that when the PHY layer reports the second subset to MAC, some candidate resources outside the indicated current active time are included such that the collision rate is reduced. 
[bookmark: _Ref92788721]Proposal 22: For resource (re-)selection procedure, TX UE should select a resource in the overlapping part between the set of Y/Y’ slots and the indicated inactive time for the initial transmission; for the following potential retransmission, it is up to MAC to select a resource(s) inside or outside the overlapping part.

1. [bookmark: _Ref54103611][bookmark: _Ref54103605]CBR/CR Measurement
· CBR
In the previous meeting, the following agreement for CBR measurement in partial sensing has been achieved.
	Agreement
For SL CBR measurement in partial sensing, select one option in the following:
· Option 1, 2, 3: SL RSSI is measured for slots in which the UE performs partial sensing and PSCCH/PSSCH reception over a SL CBR measurement window defined in Rel-16. The calculation of SL CBR is limited within the slots for which the SL RSSI is measured.
· If the number of SL RSSI measurement slots is below a (pre-)configured threshold, FFS the following or other options.
· Option 1: a (pre-)configured SL CBR value is used.
· Option 2: the UE additionally measure a set of slots within the SL CBR measurement window to meet the threshold.
· Option 3: the UE measures an additional set of slots which can be extended outside the SL CBR measurement window to meet the threshold. 
· FFS whether the set of slots in option 2/3 are (pre-) configured or selected by UE implementation.
· Option 4: LTE principle is reused:
· The UE is not required to measure CBR. 
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used


In Option 1, 2, 3, the calculation of SL CBR is limited within the slots for which the SL RSSI is measured. Besides, considering the number of RSSI measurement slots may not be sufficient to obtain accurate measurement results, the (pre-)configured threshold is introduced. With this (pre-)configured threshold, UE can use a (pre-)configured CBR value (i.e. Option 1) when the number of RSSI measurement slots is below the threshold, or additionally measure a set of slots to guarantee a more accurate measurement result (i.e. Option 2 and Option 3). While in Option 4, UE is not required to measure CBR and a (pre-)configured SL CBR value is used instead. Although this option may achieve power saving, the adaptation to changing congestion situations cannot be guaranteed.
The PRR performances among the Baseline case (i.e., without congestion control), Alt 1 (i.e., Option 2) and Alt 2 (i.e., Option 4) are evaluated. The simulation results are provided in Figure 6 and Figure 7, and the general simulation parameters can be found in Annex C. Additionally, different sub-schemes of Alt 2 are performed to evaluate the PRR performance having different (pre-)configured SL CBR values.
Alt 2-1: The (pre-)configured SL CBR value corresponding to CBR level 1;
Alt 2-2: The (pre-)configured SL CBR value corresponding to CBR level 5;
Alt 2-3: The (pre-)configured SL CBR value corresponding to CBR level 10;
	[image: ]
[bookmark: _Ref92726253]Figure 10: Comparison of Average PRR of VUE
	[image: ]
[bookmark: _Ref92726255]Figure 11: Comparison of Average PRR of PUE


It’s not surprising that the PRR performance of PUE of Alt 2-3 is the worst, although its VUE PRR performance achieves a significant gain than Baseline. In this case, PUE is forced to drop too many packets when the congestion control is too stringent with this (pre-)configured threshold. In contrast, the PRR performance of VUE of Alt 1 achieves a notable gain than Baseline, Alt 2-1 and Alt 2-2, while that of PUE also achieves around 1% gain in short distance than Baseline and Alt 2-1 and negligible loss in further distance. This is because Alt 1 scheme provides sufficient measurement results for UE to do more suitable congestion control than other schemes under different congestion situations.
[bookmark: _Ref92788724][bookmark: _Ref83905531]Proposal 23: SL RSSI is measured for slots in which the UE performs partial sensing and PSCCH/PSSCH reception over a SL CBR measurement window defined in Rel-16. If the number of SL RSSI measurement slots is below a (pre-)configured threshold, the UE additionally measures a set of slots to meet the threshold. 
· CR
If the RX UE of a TX UE has DRX, the TX UE must ensure that the transmission to the RX UE is located within the active time of the DRX pattern, which means that the transmission resources available for TX UE are quite limited compared to other TX UEs not involved in SL DRX. In this case, if the R16 CR window is reused, part of the resources (i.e., the inactive slots) in the CR window can never be used by the TX UE, thus the TX UE is less likely to meet a (pre-)configured CR limit than a TX UE without considering DRX in the same pool.
Hence, for the past/future window of CR calculated in slot n for a pool, it can be defined as the number of active slots in the resource pool during [n-a, n-1] and [n-a, n+b]. This mechanism can avoid the above problem to achieve better fairness.
Some simulations are executed to evaluate the performance and potential impact of this mechanism. Baseline is that UE performs CR calculation as R16, while in Case 1, CR is determined by TX UE as the ratio of the number of subchannels used/granted in the active slots of the past/future window of CR to the total number of subchannel in the active slots. The general simulation parameters can be found in Annex D.
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[bookmark: _Ref92462387]Figure 12: Comparison of Average PRR of VUE
	[image: ]
[bookmark: _Ref92462397]Figure 13: Comparison of Average PRR of PUE


[bookmark: _Ref92806448]It can be seen from Figure 12 and Figure 13 that Case 1 can achieve 1%- 2% PRR performance gain than Baseline in VUE and short distance situation in PUE. This is because the modified CR in Case 1 avoids the severe congestion caused by too many transmissions during the active time, achieving better performance.
Observation 3: When the transmission of TX UE is restricted in the active slots of RX UE due to SL DRX, the proposed CR calculation mechanism based on the active time slots brings gains compared with R16. 
[bookmark: _Ref92788729][bookmark: _Ref83905883][bookmark: _Hlk92461780]Proposal 24: Do not confirm the working assumption of CR. For TX UE considering SL DRX, CR past/future windows are defined as the number of active slots in the resource pool during [n-a, n-1] and [n-a, n+b], where a and b are defined in the same ways as R16, CR is calculated based on the active slots.
1. Conclusion
This contribution focus on power saving mechanism for NR sidelink with the following observations and proposals:
Observation 1: In the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0), M is the minimum size of the CPS window, but in the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by periodic transmission (Prsvp_TX0), M is the size of the CPS window.
Observation 2: In the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0), M is the minimum size of the CPS window, but the CPS window [n+ , n+] is defined as a fixed duration [ty0-M, ty0-(Tproc,0 + Tproc,1)], thus leading to a contradiction.
Observation 3: When the transmission of TX UE is restricted in the active slots of RX UE, the proposed CR calculation mechanism could get gains comparing with R16.
Proposal 1: For a resource (re)selection procedure triggered by an aperiodic transmission (Prsvp_TX=0) in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled, UE can trigger PBPS if there are existing slots (PBPS or CPS) performed for other procedures matching the corresponding PBPS window(s) for the procedure of the aperiodic transmission.
Proposal 2: Introduce a new RRC parameter contiguousSensingWindowAperiodic to indicate the minimum CPS size for aperiodic transmission. 
Proposal 3: update the agreement for contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n as follows: 1)replace M by M’,2)update the text for determining  and  , e.g.,   and  are both selected such that the UE has sensing results at least for a set of slots starting at M’ consecutive logical slots before  and ending at  slots earlier than  where M’ is the minimum size of the CPS window, where M’ is(pre-)configured with the new RRC parameter contiguousSensingWindowAperiodic.
Proposal 4: Adopt the above TP#1.
Proposal 5: When UE performs only CPS in a Tx pool with periodic reservation for another TB disabled, T1 is defined in the same way as R16.
Proposal 6: It is up to UE to determine the set of existing sensing slots used for resource exclusion in a resource (re)selection procedure. A new parameter T0 that is different from T0 for R16 full sensing should be (pre-)configured for determining the lower boundary of the triggered partial sensing and reused existing sensing slots .
Proposal 7: For resource exclusion in a resource (re)selection procedure, UE performs resource exclusion based on periodic reservation and aperiodic reservation of each slot in the set of available sensing slots, where the available sensing slots consist of sensing slots performed for both the resource (re)selection procedure and/or existing sensing slots before n–T0.
Proposal 8: Adopt the above TP#2.
Proposal 9: Non-monitored resource is not excluded in partial sensing mechanism.
Proposal 10: Adopt the above TP#3.
Proposal 11: When UE performs partial sensing, the UE should update the parameters of slot n’ and Tscal in step 6 c) as follows: 
· The slot n’ is equal to  if slot  belongs to the set , otherwise, slot n’ is the first slot after slot  belonging to the set .
· The  is equal to  for partial sensing occasion determined by k =1, where Y’ is size Y converted to units of msec.
Proposal 12: Adopt the above TP#4.
Proposal 13: One of the following options in TP#5 should be adopted:
Proposal 14: Based on the following conditions, UE can switch the resource allocation method from random selection to partial sensing or versa vice dynamically.
-	measurement results, e.g., CBR, CR
-	QoS requirements, e.g., priority, PDB.
Proposal 15: If the number of the remaining Y candidate slots is less than Ymin, it is up to UE implementation to include other candidate slots in that period.
Proposal 16: Adopt the above TP#6.
Proposal 17: When UE is triggered to perform re-evaluation and pre-emption checking for aperiodic transmission (Prsvp_TX=0) in slot n,
· The candidate resource set (SA) can be initialized to the remaining Y candidate slots for this TB.
· If the number of the remaining Y candidate slots is less than Ymin, it can be up to UE implementation to include other candidate slots.
Proposal 18: Resource re-selection for re-evaluation and/or pre-emption can based on all the available sensing results regardless of the SL processes.
Proposal 19: UE performing random selection is still allowed to trigger re-evaluation or pre-emption.
Proposal 20: Sensing/measurement during inactive time can be disabled by (pre-)configuration. 
Proposal 21: When a UE performing PBPS is (pre-)configured to perform sensing/measurement in inactive time of SL DRX and if at least the most recent sensing occasion for a given Preserve (subject to the processing time) is in inactive time, UE is only required to monitor the most recent periodic sensing occasion.
Proposal 22: TX UE should select a resource in the overlapping part between the set of Y/Y’ slots and the indicated inactive time for the initial transmission; for the following retransmission, it is up to MAC to select a resource(s) inside or outside the overlapping part.
Proposal 23: If the number of SL RSSI measurement slots is below a (pre-)configured threshold, the UE additionally measure a set of slots to meet the threshold. 
Proposal 24: Do not confirm the working assumption of CR. For TX UE considering SL DRX, CR past/future window are defined as the number of active slots in the resource pool during [n-a, n-1] and [n-a, n+b], where a and b are defined in the same ways as R16.
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Annex A
Table 1 System level simulation assumption
	Parameter
	value

	Deployment
	Urban scenario

	Link type
	V2V, V2P and P2V

	UE type
	Vehicle UE and pedestrian UE

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	20MHz

	Subcarrier spacing
	30KHz

	Traffic parameter for Vehicle
	Traffic type: Periodic traffic
Traffic load: Medium Intensity
Packet arrival interval of periodic traffic: 100ms
Packet latency requirement of periodic traffic: 100ms
Packet size of periodic traffic: 800 or 1200byte

	Traffic parameter for pedestrian UE
	Traffic type: Periodic traffic
Packet arrival interval: 250ms
Packet latency requirement: 100ms
Packet size: 800 or 1200byte

	DRX parameter for pedestrian UE
	DRX cycle: 100ms

	Power model
	Follow TR 38.840 with modifications discussed in [2]

	Max transmission time
	Three times

	TX power
	23dBm

	Sensing scheme for PUE
	Partial sensing


Annex B
Table 2 System level simulation assumption
	Parameter
	value

	Deployment
	Urban scenario

	Link type
	V2V, V2P and P2V

	UE type
	Vehicle UE and pedestrian UE = 1:1

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	40MHz

	Subcarrier spacing
	30KHz

	Traffic parameter for Vehicle
	Traffic type: Periodic traffic
Packet arrival interval of periodic traffic: 50ms
Packet latency requirement of periodic traffic: 50ms
Packet size of periodic traffic: 800 or 1200byte

	Traffic parameter for pedestrian UE
	Traffic type: Periodic traffic
Packet arrival interval: 500ms
Packet latency requirement: 100ms
Packet size: 800 or 1200byte

	DRX parameter for pedestrian UE
	DRX cycle: 50ms
On duration time: 12ms

	Power model
	Follow TR 38.840 with modifications discussed in [2]

	Max transmission time
	Three times

	TX power
	23dBm

	Sensing scheme for PUE
	Partial sensing


Annex C
Table 3 System level simulation assumption
	Parameter
	value

	Deployment
	Urban scenario

	Link type
	V2V, V2P and P2V

	UE type
	Vehicle UE and pedestrian UE = 1:2

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	4MHz

	Subcarrier spacing
	30KHz

	Traffic parameter for Vehicle
	Traffic type: Periodic traffic
Traffic load: Medium Intensity
Packet arrival interval of periodic traffic: 100ms
Packet latency requirement of periodic traffic: 100ms
Packet size of periodic traffic: 800 or 1000byte

	Traffic parameter for pedestrian UE
	Traffic type: Periodic traffic
Packet arrival interval: 500ms
Packet latency requirement: 500ms
Packet size: 800 or 1000byte

	DRX parameter for pedestrian UE
	DRX cycle: 100ms

	Power model
	Follow TR 38.840 with modifications discussed in [2]

	Max transmission time
	Thirty times

	TX power
	23dBm

	Sensing scheme for PUE
	Partial sensing

	Congestion Control Mechnism
	Congestion Control Type: Packet Drop


Annex D
Table 4 System level simulation assumption
	Parameter
	value

	Deployment
	Urban scenario

	Link type
	V2V, V2P and P2V

	UE type
	Vehicle UE and pedestrian UE = 1:1

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	4MHz

	Subcarrier spacing
	30KHz

	Traffic parameter for Vehicle
	Traffic type: Periodic traffic
Traffic load: Medium Intensity
Packet arrival interval of periodic traffic: 100ms
Packet latency requirement of periodic traffic: 100ms
Packet size of periodic traffic: 800 or 1000byte

	Traffic parameter for pedestrian UE
	Traffic type: Periodic traffic
Packet arrival interval: 500ms
Packet latency requirement: 500ms
Packet size: 800 or 1000byte

	DRX parameter for pedestrian UE
	DRX cycle: 100ms

	Power model
	Follow TR 38.840 with modifications discussed in [2]

	Max transmission time
	Ten times

	TX power
	23dBm

	Sensing scheme for PUE
	Partial sensing

	Congestion Control Mechnism
	Congestion Control Type: Packet Drop
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