3GPP TSG RAN WG1 #108-e		    R1-2202230
e-Meeting, February 21st – March 3rd, 2022

Agenda Item:	8.11.1.1
Source:	Lenovo, Motorola Mobility
Title:	Sidelink resource allocation for power saving
Document for:	Discussion and Decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During RAN1#107bis-e, following agreements and working assumption were archived:
	
Agreement
When UE is configured to perform partial sensing by a UE higher layer (including when SL DRX is configured), SL RSSI is measured in slots where the UE performs partial sensing and PSCCH/PSSCH reception over the 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, a (pre-)configured SL CBR value is used.

Agreement
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) is initialized to the remaining Y’ candidate slots that starts from slot  and ends at the last slot of the Y’ candidate slots.
·  is the first candidate slot after slot n+T3.
· UE may perform PBPS for periodic sensing occasions after the resource (re)selection when sl-MultiReserveResource is enabled for the mode 2 Tx resource pool
· It is up to UE implementation
· UE performs CPS starting from at least M consecutive logical slots earlier than  to  slots earlier than .
· FFS: When the minimum M slots for CPS cannot be guaranteed,
· All available sensing results not earlier than n–T0 for the resource pool indicated by higher layer are applied for re-evaluation and pre-emption checking procedures

Agreement
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure and re-evaluation/pre-emption checking triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· For minimum size M of the CPS monitoring window [n+TA, n+TB]:
· By default, M is 31 unless (pre-)configured with another value
· The range of (pre-)configured M is from 0 (working assumption) to 30
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,
· T1 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4.
· No update to specification is necessary due to this agreement
· Note: The selected Y’ slots do not overlap with the sensing window
Agreement
Whether UE performs SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time is enabled/disabled by (pre-)configuration per resource pool when partial sensing is configured in the UE by a higher layer.
· When it is enabled,
· When UE performs periodic-based partial sensing for a given Preserve, UE monitors only the default periodic sensing occasion.
· When UE performs contiguous partial sensing, UE monitors a minimum of M slots for CPS.
· Note, when it is disabled, the UE is not required to perform SL reception of PSCCH and RSRP measurement in SL DRX inactive time.
· Note: no further optimization on the resource (re)selection procedure with regard to SL DRX operation is specified in Rel.17.
· FFS the case when full sensing is configured in the UE by a higher layer




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

Discussion

Potential improvements on resource allocation

If the UE selects resources for multiple transmissions, and the reserved resources within inactive time period. To consider the power saving of Rx UE. Rx UE may only detect the SCI on reserved resource instead of detecting each potential SCI transmission location.
Proposal 1: Within inactive time period of Rx UE, Rx UE can only detect the SCI on reserved resource for potential (re-)transmission.

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 2.4. 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 2.4 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 2: 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.

Conclusion
In this contribution, we discuss the resource allocation mechanisms for power saving. We have the following proposals:
Proposal 1: Within inactive time period of Rx UE, Rx UE can only detect the SCI on reserved resource for potential (re-)transmission.

Proposal 2: 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.
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