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During RAN1#106-e, following agreements and conclusions were archived:
	Agreement
In periodic-based partial sensing, UE 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.

Agreement
Conditions in which contiguous partial sensing is performed by UE, when at least all of the followings are met:
· L1 [is expected to be or] is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool
· FFS: When the trigger will be received by L1
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing is configured by higher layer in the UE

Agreement
For a resource pool (pre-)configured with at least partial sensing and UE is configured by its higher layer for partial sensing, 
· Periodic-based partial sensing and contiguous partial sensing schemes are supported for resource re-evaluation and pre-emption checking
· FFS details of partial sensing for re-evaluation and pre-emption checking, including any restrictions / conditions on performing PBPS and CPS, subset of resources, timing, candidate resource set (SA) and etc
· Same as in Rel-16, the higher layer indicates a set of resources and/or a set of resources  for re-evaluation and/or pre-emption checking, respectively
· Pre-emption checking is enabled according to the Release-16 interpretation of sl-PreemptionEnable.
· FFS: If additional enhancements are needed for enabling/disabling
· The triggering of re-evaluation and pre-emption checking is as in R16. 

Agreement
When UE performs only contiguous partial sensing (CPS) in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) disabled, and a resource (re)selection is triggered in slot n,
1. The resource selection window (RSW) is [n+T1, n+T2] where T2 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4
0. 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
1. On the sensing window [n+TA, n+TB] for CPS,
0. Details of TA and TB values based on the agreements from previous RAN1 meetings
0. FFS whether and how to define a minimum CPS window size, including (pre-)configurability and the case when TB - TA is smaller than the minimum CPS window size
0. FFS whether and how to define a maximum value / upper bound for TB with respect at least to the minimum RSW size and the remaining PDB, including (pre-)configurability
1. FFS how a set of candidate resource (SA) is initialized considering candidate single-slot resources, including
0. Whether and how to define a minimum size for the RSW (e.g., Rel-16 T2min), including (pre-)configurability
0. Whether the set SA is confined within a set of Y candidate slots within the RSW
1. UE performs resource exclusion from the set SA based on at least all available sensing results and based on step 6) and 7) of Rel-16 TS 38.214 Sec. 8.1.4
1. Note, re-evaluation and pre-emption checking in a resource pool with periodic reservation for another TB (sl-MultiReserveResource) disabled is considered separately.
1. FFS: Details on T1 

Agreement
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, down-select to one of the followings in RAN1#106bis-e
· Option 1: A priority threshold value or a range of priority levels is (pre-)configured for the resource pool, below or within which random resource selection is allowed
· Note, lower value means higher priority
· FFS whether resource pool partitioning can be additionally applied
· Option 2: Increase the priority for the transmission based on random selection and indicate the new priority value in the priority field in the 1st-stage SCI
· FFS: An extra field is added in SCI for indicating the original priority value associated with QoS requirement,
· FFS: A 1-bit field in the SCI indicates that the UE is performing random resource selection, or
· FFS: An extra field is added in SCI for indicating the mapping to the original priority value associated with QoS requirement.
· Option 7: Exclude resources reserved by UE performing random selection without re-evaluation / pre-emption checking, regardless of their priorities. E.g. a 1-bit field in the SCI indicates that the UE is performing random resource selection and not performing re-evaluation and pre-emption checking
· Option 12: No special consideration

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 aperiodic transmission (Prsvp_TX=0) in slot n,
· The resource selection window (RSW) is [n+T1, n+T2], and T1 and T2 are defined in the same way according to step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· FFS whether UE determines a new set of Y candidate slots within the RSW and monitors corresponding periodic sensing occasions between slot n and the first slot of the new Y candidate slots subject to processing constraints
· FFS how to initialize a set of candidate resource (SA) for the triggered resource (re)selection procedure and which partial sensing scheme(s) and results can be used for resource exclusion in the resource (re)selection procedure
· 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, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately

[bookmark: _Hlk80955648]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 (Prsvp_TX≠0) in slot n
· A set of candidate resource (SA) is initialized to the set of selected Y candidate slots of PBPS
· UE performs contiguous partial sensing in [n+TA, n+TB] for resource exclusion from the initialized candidate resource set (SA)
· FFS details of TA and TB based on the agreement(s) from previous RAN1 meetings
· Note, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately
FFS: The condition under which UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled





In this contribution, we provide our views on the sidelink resource allocation procedure for power saving for vulnerable road user and commercial D2D. 

Discussion

Impact of sidelink DRX on resource allocation

	Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· This work should consider the impact of sidelink DRX, if any.
Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE



As mentioned in WID scope, DRX mechanism will be introduced for NR sidelink, and it can be designed not only for communication between vehicle UE and pedestrian UE but also for the communication among multiple commercial UEs. DRX configuration and alignment mechanism will be studied by RAN2, but from RAN1 perspective, there may have some potential impacts on RAN1. 
For example, in mode 1, sidelink Tx UE follows the scheduling from network. RAN1 needs to evaluate whether existing time gap indication in DCI can ensure that the scheduled sidelink is transmitted in DRX on-duration of Rx UE and the time gap can be set according to the DRX on-duration. If the Mode 1 grant from gNB is not inside the active duration of Rx UE then Tx UE may skip the grant otherwise use the grant for transmission to any Rx UEs whose active period is within the grant, other improvements such as gNB to be aware of the sidelink DRX on-duration to prepare the mode 1 grant may upto consideration in RAN2. Also, in mode 2, the transmission resource is based on Tx UE autonomous resource selection. RAN1 needs to consider whether the resource selection/re-evaluation window should further determine based on the DRX on-duration of Rx UE, i.e., the sidelink transmission on selected resources should be transmitted within the DRX on-duration of Rx UE. For example, input to the sensing and resource selection procedure may require DRX on-duration period of the Rx UE. Resource (re)selection is triggered when UE is not able to find any candidate resource for sidelink transmission within the DRX on-duration. One issue might arise when a transmitter UE configured to perform contiguous partial sensing with TA negative value when its relationship with that of DRX on-duration timer is not clear. Hence, RAN1 needs to discuss this issue of contiguous partial sensing with TA negative value when a DRX on-duration of the transmitter UE is not perfectly aligned with that of n+ TA, when TA  is configured with a negative value.
Proposal 1: Consider the potential impacts on RAN1 when DRX is introduced. For example, scheduling time gap and resource selection/re-evaluation.
Proposal 2: RAN1 further discuss the issue of DRX on-duration alignment problem arising due to contiguous partial sensing with negative TA negative value. 

During RAN1#106-e, following agreement was archived:
	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



DRX is a mechanism in which UE gets into sleep mode for a certain period of time (i.e. DRX OFF duration) and wakes up for another period of time (i.e. DRX ON duration). In case of partial sensing, UE performs sensing within time duration defined by partial sensing window. Misaligned DRX ON duration and partial sensing occasions will extend sensing duration to UE resulting in increases power consumption, which minimizes the power saving gains. To this end, a coordination is needed in order to achieve the tradeoff between power saving gains and system performance.
Proposal 3: Partial sensing occasions and DRX on-duration for a Tx UE must be aligned as much as possible to achieve the tradeoff between power saving gains and system performance. 

In LTE-V Rel-15 partial sensing configuration contain bitmap of sensing slots and with the introduction of SL DRX in NR SL Rel-17, the relation between partial sensing configuration defined in LTE-V Rel 15 and SL-DRX needs to be clarified. There could be two possible ways to handle relation between partial sensing configuration and SL-DRX configuration: In the first option, partial sensing configuration contains multiple DRX cycle configuration, where each DRX configuration corresponds to each resource reservation periodicity configured in the resource pool so that UE performs sensing by monitoring and decoding SCI according to the multiple DRX configuration. While in the second option, UE can perform sensing only during their configured DRX active period and the partial sensing configuration is not provided for this case. If a UE requires more sensing duration, then a UE can also be configured with a separate DRX cycle configuration especially for the sensing purpose according to one or more reservation period values. 
Proposal 4: Additional DRX configuration can be configured for Tx UE performing periodic partial sensing considering multiple resource reservation periods

Power saving benefit of entering early DRX sleep within the DRX on-duration/active period when there is not enough data for transmission/reception should be investigated through any signaling enhancement in SCI. As an example, Tx UE may transmit no more data to be transmitted to a destination using go-to-sleep indication to Rx UEs as an assistance message to make the Rx UEs enter the DRX Sleep state earlier. 
Proposal 5: RAN1 study on the transmission of assistance indication like go-to-sleep to aid Rx UE(s) enter early DRX sleep state.

Cross slot scheduling enhancement in the sidelink can be introduced for power saving purpose by indicating the time slot offset between 2nd SCI and data from that of 1st SCI. Sidelink UE does not need to decode as well as buffer the 2nd SCI and data if it is not the intended recipient of the data. As an example, 
an information present in the 1st SCI provide information on the intended recipient of the message like P2P , P2V, V2P, P2V and accordingly Rx UE decide to buffer and decode the 2nd SCI and data.
Proposal 6: RAN1 study the cross-slot scheduling enhancement with a time gap specified between data(+2nd SCI) and 1st SCI, 1st SCI contains information whether the intended recipient is a pedestrian or Vehicular UEs for power saving purposes 

RAN2 is currently discussing on how DRX cycle can be (pre)configured to UEs which in one option shall be based on the PQI value. When many UEs tries to transmit in an active period of a DRX cycle results in congestion mechanism for that active period. Hence the congestion mechanism introduced in NR Rel-16 should be modified to detect the congestion mechanism in each DRX cycle active period. The relation between CBR measurement window and DRX can be defined in two ways: in the first option the CBR measurement window can be aligned with each of the DRX cycle and in the second option, CBR measurement window can include active periods from more than one DRX cycle. The first option can detect the congestion in each active period of a DRX cycle accurately. Similar mechanism should be adopted for reporting CR.  Congestion control mechanism of restricting PSSCH/PSCCH TX parameters is performed per active period of a DRX cycle. Finally, reconfiguration of sidelink DRX offset, on-duration for UEs in an active period of a DRX cycle are also possible based on the CBR/CR measurement.
Proposal 7: Relation between CBR measurement window and active period of a DRX cycle should be discussed and detection of congestion for each active period shall be defined. 
Proposal 8: Restriction of transmission parameter based on the CBR measurement is performed per active period of a DRX cycle.

Other improvements on resource allocation

For short term sensing and partial sensing-based resource re-evaluation, the time length of sensing window is limited. So the received resource reservation indication information in limited reception duration may be not long enough to detect resource reservation with various period. So to design additional resource reservation indication/signaling, which is transmitted in the limited reception duration, can be considered including its time/frequency resource location or physical channel. 
Proposal 9: Design additional resource reservation indication/signaling for collision avoidance.

Resource selection based on partial sensing facilitates power saving for vulnerable road users (VRU) by allowing for monitoring only in a subset of resources. Since Rel-17 SL communication is additionally supposed to support reception function for VRU, it is desired for time duration of transmission/reception of the VRU to be known by other UE. From signaling overhead perspective, configuring an identical subset of resources, referred to as communication window, for both transmission and reception is needed for information sharing purpose.
Furthermore, if communication window is left for UE implementation, it would be difficult for communication windows selected by different pairs of UEs in communication to be aligned. Consequently, any two pairs of UEs would probably suffer collision of resource reserved in overlapping window from each other due to misalignment of resources for sending resource reservation. That is to say, an alignment among communication windows would achieve a good compromise between energy consumption and resource collision avoidance. To this end, a mechanism on how to define communication window for alignment purpose is provided as follows.
Define a resource pool partition, which provides information on how to partition a resource pool. From signaling overhead perspective, an efficient way is to divide a resource pool into a disjoint set of resource patterns, as illustrated by Figure 2-3. Each resource pattern, denoted by PATTi, contains components periodically allocated within the resource pool period. Each component contains a set of contiguous resources in the time domain, measured by Lengthi sidelink slots. Each resource pattern can be further configured with features about controlling selection opportunities for different type of services and thus facilitate resource collision avoidance. A communication window can be configured to comprise one or more resource patterns.


 
Figure 2-3 An example of resource pool partition

A resource pool partition can be configured per resource pool and contained in the resource pool configuration. Wherein a parameter of identity can be defined to indicate each resource pattern among multiple resource patterns within the resource pool partition.  
For a resource pool selected for use by a UE, the UE can further determine one or more resource patterns as communication window for power saving purpose. The (re-)selection of a resource pattern can be triggered by following conditions: (1) A VUR is configured to transmit and/or receive P2X related SL communication. (2) A non-power sensitive VUE is configured to transmit P2X related SL communication (3) A UE re-selects a resource pattern when the resource pattern in use cannot satisfy transmission requirements. Resource pattern (re-)selection can be based on sensing results. Detailed method on how to (re-)select resource pattern(s) is left for UE implementation.

Proposal 10: Support SL Tx/Rx performed in a power saving manner by configuring a resource pool partition for resource alignment among multiple UEs.
· A resource pool partition is configured by a set of disjoint resource patterns.
· Each resource pattern can be configured with features about controlling selection opportunities for different type of services and thus facilitating resource avoidance.
· For a resource pool selected for use, a UE can further (re-)select resource pattern(s) based on sensing results.
· Resource alignment can be performed by indicating identity of resource pattern among UEs.

Further, cooperative feature among UEs can be exploited to facilitate resource allocation based on partial sensing while guaranteeing power saving for UE. The cooperation among UEs can be done by sharing of sensing results from other UE (such as V-UE) to VRU.  Thus, a set of rules and configurations are needed in order to enable sharing of sensing results among UEs. 

RSU can assist VRU with the resource selection mechanism by providing feedback on the resource occupancy status in a resource pool or subset of candidate resource in a resource pool for transmission thereby minimizing the effort of VRU on sensing procedure.
Proposal 11: Mechanism of sensing result sharing by RSU or other UE can be considered for VRU to achieve power saving.


Conclusion
In this contribution, we discuss the resource allocation mechanisms for power saving. We have the following proposals:
Proposal 1: Consider the potential impacts on RAN1 when DRX is introduced. For example, scheduling time gap and resource selection/re-evaluation.
Proposal 2: RAN1 further discuss the issue of DRX on-duration alignment problem arising due to contiguous partial sensing with negative TA negative value. 
Proposal 3: Partial sensing occasions and DRX on-duration for a Tx UE must be aligned as much as possible to achieve the tradeoff between power saving gains and system performance. 
Proposal 4: Additional DRX configuration can be configured for Tx UE performing periodic partial sensing considering multiple resource reservation periods
Proposal 5: RAN1 study on the transmission of assistance indication like go-to-sleep to aid Rx UE(s) enter early DRX sleep state.
Proposal 6: RAN1 study the cross-slot scheduling enhancement with a time gap specified between data(+2nd SCI) and 1st SCI, 1st SCI contains information whether the intended recipient is a pedestrian or Vehicular UEs for power saving purposes 
Proposal 7: Relation between CBR measurement window and active period of a DRX cycle should be discussed and detection of congestion for each active period shall be defined. 
Proposal 8: Restriction of transmission parameter based on the CBR measurement is performed per active period of a DRX cycle.
Proposal 9: Design additional resource reservation indication/signaling for collision avoidance.
Proposal 10: Support SL Tx/Rx performed in a power saving manner by configuring a resource pool partition for resource alignment among multiple UEs.
· A resource pool partition is configured by a set of disjoint resource patterns.
· Each resource pattern can be configured with features about controlling selection opportunities for different type of services and thus facilitating resource avoidance.
· For a resource pool selected for use, a UE can further (re-)select resource pattern(s) based on sensing results.
· Resource alignment can be performed by indicating identity of resource pattern among UEs.
Proposal 11: Mechanism of sensing result sharing by RSU or other UE can be considered for VRU to achieve power saving.

 
References
1. RP-201385, WID revision: NR sidelink enhancement

image3.emf
PATT

1

Resource Pool Period

PATT

2

PATT

3

...

Periodicity

1

Resource Pool 

Bandwidth

Length

1


Microsoft_Visio_Drawing.vsdx

PATT1



Resource Pool Period
PATT2
PATT3
...


Periodicity1



Resource Pool 
Bandwidth
Length1



image1.png
(10,71,7, .




image2.png
(rg,




