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Introduction
[bookmark: _Hlk57107786]RAN1 has been working on specifying resource allocation enhancements for the purpose of power saving. The following agreements were made in previous RAN1 meetings [1]--[4]:
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.

Agreements:
In a resource pool (pre-)configured with at least partial sensing, if UE performs periodic-based partial sensing, at least when the reservation for another TB (when carried in SCI) is enabled for the resource pool and resource selection/reselection is triggered at slot n, it is up to UE implementation to determine a set of Y candidate slots within a resource selection window, where
· FFS condition(s) and timing(s) for which periodic-based partial sensing is performed by UE
· The resource selection window is [n+T1, n+T2]
· As a baseline, T1 and T2 are defined in the same way as in R16 NR-V2X according to step 1 [TS 38.214 Sec. 8.1.4]
· Further discuss whether or not to introduce a threshold to re-define T1 and T2 such that 
· T1 ≥ 0 (subject to processing time constraint Tproc, 1), and T2 ≤ remaining PDB
· T2-T1 ≤ (pre-)configured threshold
· A minimum value for Y is (pre-)configured from a range of values, FFS details
· FFS any restriction to determine Y candidate slots (including its relationship with SL-DRX)
· FFS whether the resource selection window [n+T1, n+T2] should be confined within a set of periodic set of resources and its relationship with SL-DRX
· Note: The terminology “periodic-based partial sensing” is based on the “partial sensing” used in LTE-V and it is intended to be used for the design and discussion of partial sensing in Rel-17.

Agreements:
· In a resource pool (pre-)configured with at least partial sensing, if UE performs contiguous partial sensing and resource (re-)selection is triggered in slot n, support the following option:
· Option 1: For the purpose of resource (re-)selection, the UE monitors slots between [n+TA, n+TB] and performs identification of candidate resources, in or after slot n+TB, based on all available sensing results, including periodic-based partial sensing results (if applicable).
· FFS TA, TB (including the possibility of equal to zero, positive or negative) and remaining details (in particular, whether there should be exclusion of slots, changes in TA/TB values for different purposes, etc.)
· FFS whether n can be replaced by e.g., index of some of Y candidate slots
· FFS condition(s) in which contiguous partial sensing is performed by UE
· FFS interaction with SL-DRX, if any
· FFS interaction with periodic-based partial sensing, if any
· Other options are not precluded 
· Note: This option is not to replace random resource selection only without sensing or re-evaluation and pre-emption checking

Agreement:
  ·  In periodic-based partial sensing for resource (re)selection, the UE at least monitors in periodic sensing occasion(s) for a given reservation periodicity before the first slot of the selected Y candidate slots subject to processing time restriction for the identification of candidate resources.
  o   The processing time restriction includes Tproc,0SL  and Tproc,1SL.
  o   Aspects relating to sensing during SL DRX are to be discussed separately
· Relationship to re-evaluation and pre-emption operation for periodic-based partial sensing to be discussed separately
· FFS details including whether monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction is performed as part of resource (re)selection or re-evaluation and pre-emption checking

Agreement:
· For random resource selection,
· Reuse the maximum distance separation of 32 logical slots for a HARQ retransmission resource reserved by a prior SCI for the same TB, which was defined in R16 for full sensing operation.
· SL HARQ feedback enabled transmission is supported (FFS applicable conditions if any)
· The minimum HARQ feedback time gap (Z) shall be respected between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected.
· FFS the impact of resource collision when random resource selection is performed by a UE which does not perform sensing / re-evaluation and pre-emption checking in a resource pool with mixed RA schemes (e.g. for low priority or any priority transmissions).
Including study potential solution(s) if the impact is not negligible (e.g. threshold based, raising priority, minimum time gap, pattern based, a priori SCI reserving initial transmissions, resource pool partitioning, and etc.).
In this contribution, we discuss enhancements to the resource allocation procedure to reduce power consumption of UEs when using NR sidelink.
Random Selection
[bookmark: _Ref79139999]Random Selection in a Mixed Resource Pool
This section discussed how random selection by some UEs in the resource pool impacts the performance of both the UEs performing random selection and UEs performing full sensing in the system for NR traffic, addressing the FFS on the impact of resource collisions in such cases.
To separate the impact of sensing procedure from that of the traffic patterns used by power-sensitive UEs, we first compare the performance using UEs with identical traffic models, NR medium with 50ms+50ms packet arrival rate and 50ms PDB. Figure 1 shows the performance of a system composed of 1000 UEs. The proportion of UEs that perform full sensing is varied and the other UEs in the system use random selection without sensing. 
The performance of UEs that perform full sensing is presented in Figure 1-a, where it can be observed that the performance of these UEs is not noticeably impacted when their proportion is reduced in the system and performance remains similar to the baseline where all UEs perform full sensing.
Figure 1-b shows the performance of UEs that do not perform sensing in the system compared to the baseline of all sensing UEs. It can be observed that the performance of UEs that do not perform sensing is degraded relative to the baseline performance. 
[image: ] [image: ]
[bookmark: _Ref54295317]Figure 1 Performance impact of disabling sensing on (a) UEs that perform sensing (b) UEs that do not when both have aperiodic traffic.
Similarly, we consider the scenario where a proportion of the UEs are performing full sensing, have periodic traffic, and are using periodic reservations, while the remaining UEs have aperiodic traffic with aperiodic transmissions. We compare the performance of the UE with periodic traffic in the case where the UEs with aperiodic traffic are performing sensing and the case where the UEs with aperiodic traffic are performing random selection without sensing. The performance of the full-sensing, periodic-traffic UEs is shown in Figure 2, where 50% of the UEs are performing periodic transmissions and 50% are performing aperiodic transmissions.
[image: ]
[bookmark: _Ref79139177]Figure 2 Highway scenario performance of full-sensing UEs with periodic traffic when the remaining UEs in the system perform aperiodic transmissions with and without sensing.
Based on these results, we note that not performing sensing in a proportion of the UEs degraded the performance of the UEs not performing sensing but did not noticeably impact UEs that perform sensing.
[bookmark: _Toc54379206][bookmark: _Toc84010269]Observation 1: The performance of full-sensing UEs in the system is not noticeably impacted when a proportion of UEs is replaced with ones that do not perform sensing.
[bookmark: _Toc84010274]Proposal 1: No special indication or treatment is needed for resources chosen using random selection.
Re-evaluation with Random Selection
Re-evaluation enables the UE to change selected, but not-yet-signalled resources, based on sensing information. This allows the UE to choose different resources and avoid collisions, thereby improving performance. Here, the FFS on whether re-evaluation can be supported by UEs that perform random selection is discussed.  We propose a scheme, where a UE that performs random selection additionally starts sensing and performs re-evaluation after selecting resources. The sensing information used for re-evaluation would then begin at the resource selection trigger and the UE continues to perform sensing and re-evaluation until the last retransmission of the TB. This process is illustrated in Figure 3.
[image: ]
[bookmark: _Ref54304434]Figure 3: Performing random selection with subsequent revaluation
The performance of random selection with and without re-evaluation is shown in Figure 4 for an urban road scenario with a mix of 500 vehicular and 500 pedestrian UEs with other simulation assumptions as in Appendix A. It can be observed that performing re-evaluation significantly improves the performance of random selection and recovers most of the loss compared to the full sensing baseline.
[image: ]
[bookmark: _Ref54307459]Figure 4 Performance of methods using sensing after resource selection trigger
[bookmark: _Toc68198283][bookmark: _Toc84010270]Observation 2: Performing re-evaluation after random resource selection significantly improves performance compared to random selection without sensing.
[bookmark: _Toc68198286][bookmark: _Toc84010275]Proposal 2: Introduce random selection with subsequent re-evaluation in NR sidelink.
Monitoring for Re-evaluation and Pre-emption Checking
While RAN1 agreed to support re-evaluation and pre-emption checking for power saving UEs, it has not agreed on which slots the UE needs to monitor when performing these operations.
In Release-16, re-evaluation starts after resource selection and must be performed at time T3 prior to transmission. Similarly, pre-emption checking starts with the first reservation and must be performed at time T3 prior to transmission. In both cases, the UE is allowed to perform additional checking. A similar approach can be applied to power saving UEs.
For a UE that performs partial sensing, there are two cases two consider: periodic monitoring and contiguous monitoring. For the first cases, the UE can monitor the occasion that correspond to selected (or reserved) resources that occur after resource selection but earlier than time T3 prior to the transmission. The monitored periodicities and whether the most recent or the two most recent ones are monitored would follow the periodic-base partial sensing configuration. For the second case and for transmission in a slot , the UE monitoring slots in  where the details of  can be finalized after they are agreed for contiguous partial sensing.
A UE that performs random selection for transmission in a slot  can monitor slots in .
[bookmark: _Toc84010276]Proposal 3: A UE that performs partial sensing monitors periodic-based partial sensing occasions between resource selection time and time  prior to the transmission for re-evaluation or pre-emption checking. The UE is allowed to monitor additional resources.
[bookmark: _Toc84010277]Proposal 4: A UE that performs partial sensing monitors slots in  to perform re-evaluation or pre-emption checking for a transmission in slot . The UE is allowed to monitor additional resources.
[bookmark: _Toc84010278]Proposal 5: A UE that performs random selection can monitor slots in  to perform re-evaluation or pre-emption checking for a transmission in slot .
[bookmark: _Ref47639590]Partial Sensing for Power Saving 
This section focuses on the design of resource selection with partial sensing for NR SL. We first briefly review the LTE partial sensing design and highlight some of its shortcomings.
Since LTE V2X only supports periodic traffic, a resource selection event for each UE can only be triggered at specific points of time. As an example, for a given UE, a resource selection procedure is triggered every 1ms; the time interval in-between every two consecutive resource selection triggering events is split into sub-intervals with duration of 100ms. A UE is given a 10-bit bitmap, where each bit maps to one sub-interval and indicates whether a UE should perform sensing or not. In the sub-intervals indicated for sensing, a UE can select a number of slots on its own and perform sensing. This is illustrated in Figure 5 below. 


[bookmark: _Ref68455093]Figure 5: An illustration of resource selection with partial sensing for periodic traffic.
The sub-intervals indicated as “no sensing” should be selected carefully; more specifically, the selection of these sub-intervals is dependent on the supported periodicities in the system. As an example, consider a gap of Xms between one of the “no sensing” sub-intervals and the selection window as shown in the figure above. If a system supports data transmission with a periodicity of Xms, no resource within the selection window can be chosen by a UE given that it does not perform sensing in the no-sensing interval. This explains why the LTE partial sensing approach cannot support aperiodic traffic without modifications. To clarify, let us consider the example shown in Figure 5 again; let us also assume that the resource selection trigger is moved to the point shown in Figure 6 to support an aperiodic transmission. 
[image: ]
[bookmark: _Ref68455151]Figure 6: An illustration of LTE’s partial sensing solution for supporting aperiodic transmissions
Since the pattern of the sensing and no-sensing sub-intervals is fixed, if a resource selection trigger moves, a UE may not be able to select any resource in its selection window. For example, in Figure 6, if the system supports a traffic pattern with periodicity of 100ms, given that the UE has not performed sensing in the no-sensing sub-interval before its resource selection window, it cannot pick any resources. 
Based on the discussions above, the first modification to the LTE’s partial sensing solution for supporting aperiodic transmissions is to remove the bitmap indicating a fixed set of sensing/no-sensing sub-intervals. 
[bookmark: _Toc68198284][bookmark: _Toc84010271]Observation 3: To have a unified partial sensing solution for supporting both periodic and aperiodic traffic patterns, configuring a UE with a bitmap indicating a fixed set of sensing/no-sensing sub-intervals should be avoided.
In the remainder of this section, we present the design considerations required for supporting Mode 2 resource allocation with partial sensing in NR.  
As a first step, a resource pool, configured with partial sensing, should be split into a disjoint set of resources, where each set comprises a set of contiguous slots and repeats with a given periodicity. This is illustrated in Figure 7 below.



[bookmark: _Ref68456210]Figure 7: An illustration of a set of disjoint resource sets defined on a given resource pool.
Each UE can perform sensing in one or multiple of the defined sets. For example, a UE can choose to perform sensing in set A only, or in set A and set B. However, both the periodic and aperiodic resource reservations are limited to the same or different instances of the same set. As an example, if a UE is performing partial sensing over both sets A and B, it can only reserve resources in set A from slots in set A. The reason for this is that if a UE selects a resource in set B from a slot in set A, its reservation may collide with a UE that only performs sensing in set B and, hence, has no knowledge about the reservations made from other sets. This, in fact, is also the reason for partitioning the resource pools using the resource sets and ensuring that they are completely non-overlapping. This can further be clarified using a scenario illustrated in Figure 8 below.  


[bookmark: _Ref68457548]Figure 8: Two different pairs of partial sensing UEs communicating with each other; the activity durations are aligned within each pair of UEs but not across the two pairs.
As can be seen in the figure above, if the partial sensing resource sets are not completely disjoint, collision is expected between UE1’s and UE’2 transmissions since UE2 is not aware of the earlier reservation made by UE1. 
Based on the discussion so far, we propose the following:
[bookmark: _Toc84010279]Proposal 6: For supporting mode 2 resource allocation with partial sensing, define a set of periodic partial sensing resource sets partitioning a resource pool.
[bookmark: _Toc84010280]Proposal 7: A UE can perform partial sensing over a single or multiple resource sets. 
[bookmark: _Toc84010281]Proposal 8: The reservation of a resource in a given set can only be signalled from another slot associated with the same resource set.
Next, for a UE operating with partial sensing, we present further details on how the selection of Y candidate slots within the resource selection window should be done and which resources should be monitored for sensing under both periodic and aperiodic reservations.  
For the selection of Y candidate slots, let us consider the scenarios depicted in Figure 9, and assume that a UE is performing partial sensing over set A. Let us further assume that the resource selection procedure is triggered in slot .


[bookmark: _Ref68461863]Figure 9: Identifying Y candidate slots for a UE performing aperiodic resource reservation with partial sensing.
As mentioned earlier, a UE performs sensing and resource selection in the same resource set. For the UE in this example, partial sensing is done over slots associated with resource set A. The selection of candidate resources is also within the same set; however, some limitations are required, which can be explained via Case (a)-(c) shown above. 
Under Case (a), the processing time for resource selection ends before the start of resource set A. The remaining PDB for the packet expires before the same instance of the resource set A. Hence, the set of candidate resources consists of all slots from the beginning of the resource set A until the end of the remaining PDB within the same instance of resource set A. 
Under Case (b), the processing time for resource selection ends after the start of resource set A. Therefore, the slots at the beginning of the resource set are not within the candidate set. The remaining PDB of the packet expires after the end of the resource set A, but before the start of the next instance of resource set A. Hence, except the first few slots at the beginning of the resource set A, the remaining ones within the same instance are within the candidate resource set. 
Under Case (c), similar to Case (b), the first few slots are not part of the candidate resource set. However, the remaining PDB extends more than one instance of a resource set A. Hence, as shown above, some of the slots in the next instance of resource set A are also considered as part of the candidate resource set. 
Based on the observations above, it can be concluded that the resource selection window is determined within a set of resources formed by the intersection of resources in a given resource set for partial sensing and those in-between  and when the remaining PDB of a packet expires. In other words, similar to Rel. 16, the resource selection window consists of all resources within  confined within the set of periodic resources associated with a given partial sensing window. 
[bookmark: _Toc84010282]Proposal 9: For a UE performing partial sensing, if the resource selection procedure is triggered in slot , the resource selection window consists of the slots associated with a given partial sensing window that lie within  . 
As a next step, we answer the question that which resources should be monitored for the purpose of resource selection. Let us first consider a case where periodic resource reservations are not enabled for a resource pool.  Let us consider again a UE that is performing partial sensing within resources associated with set A as shown in the figure below. 


Figure 10: Sensing occasions for aperiodic resource reservation.
Under the full-sensing operation when periodic reservations are disabled, to identify the availability of resources in the selection window, it is sufficient to only monitor the slots within the last 32 slots that lie within the sensing window.  When a UE is performing partial sensing, a similar approach, with a minor modification, can be adopted. In particular, for selecting resources, only the slots that overlap with the resources associated with the partial sensing set A should be considered. 
[bookmark: _Toc84010283]Proposal 10: For identifying the availability of resources in a selection window associated with a given partial sensing set in a resource pool with periodic reservation disabled, the sensing information from the past 32 slots that are within the intersection of the sensing window and the same partial sensing set is sufficient. 
If the periodic reservations are further enabled, to determine the availability of slot  in a partial sensing set A, the sensing information from slot is needed only if the sensing slot is associated with the same partial sensing set.  This is shown in the figure below (note that the aperiodic sensing occasions are not shown in the figure below for simplicity.)  


Figure 11: Sensing occasions for periodic reservations.
[bookmark: _Toc84010284]Proposal 11: For identifying the availability of a slot  associated with a given partial sensing set in a resource pool with periodic reservation enabled, in addition to the sensing information for aperiodic reservations as proposed in Proposal 6, the sensing information from , , is required if  belongs to the same partial sensing set. 
So far in this section, we focused on how mode 2 resource allocation with partial sensing should be designed from the SL transmitter point of view. In particular, we proposed that for a given UE, sensing and transmission operations are limited to a periodic set of resources defined by a partial sensing set(s).  
Unlike LTE, for NR SL, it is desirable to allow the partial sensing UEs to not only transmit, but to also receive from other UEs. This could be helpful, e.g., for a pedestrian UE receiving warnings from the vehicles or public safety UEs communicating with each other in both directions. To communicate with partial sensing UEs, other UEs need to know when such UEs can perform reception.
To define the reception occasions for a UE performing partial sensing, it should first be noted that such a UE should not be required to receive at all times. Otherwise, no power saving gain due to partial sensing can be realized. 
[bookmark: _Toc84010272]Observation 4: For a UE performing partial sensing, the reception occasions should be limited in time; otherwise, no power saving gain is expected. 
Let us consider a scenario, where UE1 is performing partial sensing, UE2 is performing full sensing, and both UEs are trying to communicate with each other. One example with non-aligned sensing and reception occasions are illustrated in Figure 12 below.


[bookmark: _Ref68505695]Figure 12: Non-aligned sensing/transmission and reception occasions for a partial sensing UE. 
As shown in the figure above, if the sensing/Tx and reception occasions are non-aligned, a UE1 has to perform decoding for a longer duration of time. An alternative, desirable, approach is to align the sensing/Tx and Rx occasions of UE1. This effectively means that a partial sensing UE can receive within the same partial sensing windows that are assigned for sensing/Tx. 
[bookmark: _Toc84010285]Proposal 12: A partial sensing UE performs reception over the set of periodic resources assigned for sensing/transmission. 
Finally, as also shown in Figure 12 above, to communicate with a partial sensing UE, its sensing/Tx/Rx occasions should be known by the other UEs.
[bookmark: _Toc84010286]Proposal 13: Other UEs should know when a partial sensing UE can receive in order to communicate with it. 
   Sidelink DRX 
Sidelink DRX is agreed to be supported for all cast types by RAN2, and the details are currently being developed. In this section, we aim at addressing some of the PHY related aspects of sidelink DRX. 
Similar to the argument made based on Figure 8, if the DRX configurations are non-orthogonal, i.e., if the DRX patterns do not partition the resource pool, the chance of collision, due to not receiving an SCI indicating reservations, increases. This can also be seen using the scenario depicted in Figure 13 below. 


[bookmark: _Ref68534702]Figure 13: Partially overlapping DRX ON durations due to inactivity timer.
Let us consider two UE pairs: UE A is receiving data from UE B and UE C is receiving data from UE D. The DRX patterns for UE A and B are aligned so that they can communicate. The DRX patterns for UE C and D are also aligned. However, across the two pairs, the DRX patterns are partially overlapping. As a result, the earlier reservation made by UE B cannot be received by UE D. As a result, UE D may choose the same resource which leads to collision. 
[bookmark: _Toc84010273]Observation 5: Partially overlapping DRX configurations increase collisions among power saving UEs' transmissions.
Based on the above observation, it is desirable to keep the DRX patterns of different UEs on a resource pool either non-overlapping or fully overlapping. However, as RAN2 has agreed to support inactivity timer for different cast types, some level of partial overlap across different DRX patterns is unavoidable. To keep the collision probability at a reasonable level, therefore, some restrictions on scheduling a transmission outside of an RX UE’s DRX ON duration would be needed. For example, in order to reduce the chance of collisions, only the packets with a numerical priority value below a given threshold could be scheduled outside of the DRX ON duration.
[bookmark: _Toc84010287]Proposal 14: In order to keep the collision probability manageable, RAN1 should discuss the conditions for scheduling a (re-)transmission outside of the DRX ON duration of the RX UE. 
If an Rx UE is configured with DRX and a non-zero inactivity timer, its timer only starts running if it receives an SCI during its ON duration indicating a reservation during the OFF duration. In such a case, the Rx UE stays awake to receive the retransmissions during the extended ON duration. However, if the Rx UE misses the SCI with reservation indication, and if the Tx UE transmits over the reserved resources, not only the transmissions will not be received by the Rx UE, but also the chance of collision increases without any benefit.   
[bookmark: _Toc84010288]Proposal 15: For unicast and groupcast, the Tx UE retransmits on the resources outside of the Rx UE's ON duration only if it receives a NAK in response to the (re)transmission inside the ON duration indicating reservations.

In RAN1 106-e, it was agreed that the UE can performing sensing during inactive time:
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

The address the FFS on whether the sensing is mandated or is up to UE implementation, we consider two cases. When the DRX configurations are disjoint and both the Tx and Rx UEs are configured with a sidelink DRX, the Tx UE only needs to perform sensing during the Rx UE’s ON duration; note that performing sensing outside of the DRX ON duration of the Rx UE is not useful in this case since the Rx UE is not able to receive data during its OFF time. This could, for example, be the case for the P2P communication. In some other scenarios, e.g., P2V, although a Tx UE (i.e., a pedestrian UE) is configured with a DRX for its reception, it can still perform sensing outside of its DRX ON duration in case it has an urgent packet with a small PDB (as compared to the gap between two consecutive active time) to transmit. In this case, once a UE receives a packet for transmission, it can perform sensing for the purpose of resource selection or reevaluation.
To summarize, whether a sidelink UE should perform sensing only during its DRX ON duration or not is dependent on each specific scenario and should be left to a UE to decide. This is further supported by the results in Section 2.1 that show the performance of full sensing UEs not being noticeably affected by random selection UEs in the pool. Additionally, forcing the UE to perform sensing during inactive time would prevent the UE from going to sleep in many cases and would negate the power saving benefits of DRX.
[bookmark: _Toc84010289]Proposal 16: It should be left to the UE’s implementation to decide whether sensing is limited to its DRX ON duration or not. 
Conclusion
Observation 1: The performance of full-sensing UEs in the system is not noticeably impacted when a proportion of UEs is replaced with ones that do not perform sensing.
Observation 2: Performing re-evaluation after random resource selection significantly improves performance compared to random selection without sensing.
Observation 3: To have a unified partial sensing solution for supporting both periodic and aperiodic traffic patterns, configuring a UE with a bitmap indicating a fixed set of sensing/no-sensing sub-intervals should be avoided.
Observation 4: For a UE performing partial sensing, the reception occasions should be limited in time; otherwise, no power saving gain is expected.
Observation 5: Partially overlapping DRX configurations increase collisions among power saving UEs' transmissions.

Proposal 1: No special indication or treatment is needed for resources chosen using random selection.
Proposal 2: Introduce random selection with subsequent re-evaluation in NR sidelink.
Proposal 3: A UE that performs partial sensing monitors periodic-based partial sensing occasions between resource selection time and time  prior to the transmission for re-evaluation or pre-emption checking. The UE is allowed to monitor additional resources.
Proposal 4: A UE that performs partial sensing monitors slots in  to perform re-evaluation or pre-emption checking for a transmission in slot . The UE is allowed to monitor additional resources.
Proposal 5: A UE that performs random selection can monitor slots in  to perform re-evaluation or pre-emption checking for a transmission in slot .
Proposal 6: For supporting mode 2 resource allocation with partial sensing, define a set of periodic partial sensing resource sets partitioning a resource pool.
Proposal 7: A UE can perform partial sensing over a single or multiple resource sets.
Proposal 8: The reservation of a resource in a given set can only be signalled from another slot associated with the same resource set.
Proposal 9: For a UE performing partial sensing, if the resource selection procedure is triggered in slot , the resource selection window consists of the slots associated with a given partial sensing window that lie within  .
Proposal 10: For identifying the availability of resources in a selection window associated with a given partial sensing set in a resource pool with periodic reservation disabled, the sensing information from the past 32 slots that are within the intersection of the sensing window and the same partial sensing set is sufficient.
Proposal 11: For identifying the availability of a slot  associated with a given partial sensing set in a resource pool with periodic reservation enabled, in addition to the sensing information for aperiodic reservations as proposed in Proposal 6, the sensing information from , , is required if  belongs to the same partial sensing set.
Proposal 12: A partial sensing UE performs reception over the set of periodic resources assigned for sensing/transmission.
Proposal 13: Other UEs should know when a partial sensing UE can receive in order to communicate with it.
Proposal 14: In order to keep the collision probability manageable, RAN1 should discuss the conditions for scheduling a (re-)transmission outside of the DRX ON duration of the RX UE.
Proposal 15: For unicast and groupcast, the Tx UE retransmits on the resources outside of the Rx UE's ON duration only if it receives a NAK in response to the (re)transmission inside the ON duration indicating reservations.
Proposal 16: It should be left to the UE’s implementation to decide whether sensing is limited to its DRX ON duration or not.
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Appendix A: 
Simulation Assumptions
	Sidelink Frequency 
	6GHz 

	Traffic models 
	Vehicular UE traffic:
Aperiodic traffic with medium Intensity 
Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms 
Packet size: Uniformly distributed between [200, 400, 600, 800, 1000, 1200, 1400, 1600, 1800, 2000] bytes 
Latency requirement: 50 ms 
Reservation method: aperiodic.
Pedestrian UE traffic:
Periodic with 200ms period.
Packet size: 300 bytes
Latency requirement: 50 ms 
Reservation method: aperiodic.


	Simulation Environment 
	Urban road

	Number of Tx/Rx Antenna elements 
	1Tx/2Rx 

	Antenna Models 
	Option 1 

	SL Simulation BW 
	40MHz 

	SCS
	30 kHz

	Pathloss, shadowing, blocking and dual mobility models 
	Enabled (as per TR 37.885) 

	Number of Transmissions
	3 retransmissions

	N_MAX
	2

	T_3 (timeline)
	2000 us

	Initial RSRP Threshold
	-78 dBm

	Communication mode
	Groupcast option 1

	Required Communication Range
	160 m




image1.emf
0 100 200 300 400 500 600

Distance (m)

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

P

a

c

k

e

t

 

R

e

c

e

p

t

i

o

n

 

r

a

t

e

(a) Performance of full sensing UEs

20% of UEs are sensing

50% of UEs are sensing

90% of UEs are sensing

100% of UEs are sensing (Baseline)
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(b) Performance of random-selection UEs

20% of UEs are sensing

50% of UEs are sensing

90% of UEs are sensing

100% of UEs are sensing (Baseline)
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