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1	Introduction
In the last RAN2#113 meeting the parameters to be considered for SL DRX configuration have been discussed in the context of the WI SL_enh. In the [AT113-e][708][V2X/SL] offline email on Granularity of SL DRX operation for groupcast/broadcast it has been discussed (among other parameters) how geolocation can facilitate SL DRX and pros & cons have been collected. 
This contribution will further discuss how geolocation can support autonomous SL DRX configuration for vulnerable road users that meets their increased demand for road safety as well as power saving.   
2	Discussion
2.1	Geolocation for SL DRX - Justification
In R2-2102184 the rapporteur has collected the companies’ views in [AT113-e][708][V2X/SL] on various parameters for configuration of SL DRX. In question Q3d companies have been asked whether SL DRX cycles configuration may be based on the UE’s geolocation, i.e. a (pre-)configured SL DRX configuration is used for a zone or group of zones. Based on the first agreement of this email discussion:
1: RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
We want to continue the discussion in this contribution with respect to UE geolocation to determine pre-configured SL DRX configuration especially for pedestrian type of UEs.
The whole purpose of the Rel-17 WI NR Sidelink enhancement is to enable UEs with battery constraints to perform NR sidelink operations in a power efficient manner, i.e. enable power saving by SL DRX in NR sidelink. In the justification for this WI the document states: “Solutions for power saving in Rel-17 are required for vulnerable road users (VRUs) in V2X use cases and for UEs in public safety and commercial use cases where power consumption in the UEs needs to be minimized.”
Observation 1: While vehicular type of UEs may not need power saving for NR sidelink operation, the Rel-17 WI NR sidelink enhancements explicitly targets VRUs for SL DRX.
As the 5GAA whitepaper Vulnerable Road User Protection points out, road safety is a crucial aspect of mobility for both individuals as well as for policymakers. The statistics on road fatalities for the European Union clearly states, “While fatality rates have decreased across the board, figures for car drivers and passengers have improved the most. This is because cars have become safer. The smallest improvement is for vulnerable road users: unprotected cyclists and pedestrians, riders of powered two-wheelers, and the elderly, especially in urban areas. Vulnerable road users account for almost half of road accident victims.” In general, VRU categories include pedestrians, cyclists (including eBikes), scooters, motorcyclists, road workers, wheelchair users etc. One common characteristic of the above-described categories is the limited battery capacity.  
Observation 2: VRUs are by far the most exposed road users to road risk and road fatalities.     
As VRUs typically have larger freedom of movement, VRUs may enter areas, which are not relevant for road safety (e.g. parks, buildings, etc.). On the other hand, VRUs may move into areas that are relevant the VRUs’ road safety (e.g. road, road crossings, bike lanes etc.). Dependent on the area (the VRU is located) and its associated road safety risk level, different areas may have different requirements for V2X related safety messages as shown in the 5GAA whitepaper Vulnerable Road User Protection. 
A VRU located in an area associated with a low road safety risk may have relaxed latency requirements with longer SL inactive periods, while a VRU in area associated with a higher road safety risk requires more stringent latency requirements with shorter SL inactive periods in order to receive critical messages (e.g., safety alerts) in time.
Proposal 1: As the geolocation of a VRU is a fundamental indication for its road safety, the SL DRX configuration for VRUs, which directly impacts the latency of the VRU, needs to take into account the VRU’s geolocation.
Proposal 2: RAN2 to study geolocation and area relevant parameters for SL DRX (pre-)configuration of VRUs. 
2.2	Geolocation for SL DRX - Solution
In the following, we discuss a simple solution how to include geolocation for VRUs SL DRX (pre-)configuration and thereby increase the road safety of VRU. 
An option with minimum specification impact is to adapt the already existing zone concept in LTE V2X and NR sidelink for the SL DRX configuration for VRUs. Different areas/zones accessible to (vulnerable) road users (streets, crossings, railroads, bike lanes) are associated with a road safety level that corresponds to a (pre-)configured SL DRX configuration. Areas with high road risk for VRUs have more stringent SL DRX configurations (longer SL DRX_on duration and shorter SL DRX cycle) whereas areas with lower road risk for VRUs have accordingly relaxed SL DRX configurations (shorter SL DRX_on duration and longer SL DRX cycle). Hence to include geolocation-based SL DRX configuration allows the VRUs to balance between its demands on road safety vs. its desire for power saving. Obviously, power saving is detrimental for meeting low latency requirements and thus the VRU needs a trade-off between power saving (in areas with low road risk) and low latency (in areas with higher road risk). 
Proposal 3: Geolocation is used to determine SL DRX configuration. 
For minimum specification impact, the definition of the VRU safety zones can be based on the existing zone concept in sidelink (section 5.8.11 in TS38.331 for NR sidelink and section 5.10.13.2 in TS36.331 for LTE V2X), which represents very simple two-dimensional zones (rectangular in LTE V2X and quadratic in NR sidelink). RAN2 might discuss if more advanced VRU zone definition with other shapes (than rectangular) or additional components such height level or slope are necessary to be included. However, for SL DRX in Rel. 17 the existing two-dimensional zone definition seems sufficient to be adapted for the VRU safety zone definition. RAN2 can further discuss the granularity (i.e. value range in m) for the VRU zone length and width – the 5GAA whitepaper states 1m positioning KPI for VRUs whereas the existing minimum value range for the sidelink zone is 5m. In contrast to pure geodesic definition of zone in sidelink, the VRU safety zone may also need to take into account a validity time. Since certain areas may have different road traffic patterns (road traffic densities) and hence different road risk levels at different periods of time (e.g. a certain segment of a railroad might only be in use for certain times, certain roads might be closed during night, area closed during construction period etc). Thus, the validity time defines when a VRU safety zone is active. The validity time of the VRU safety zone can help to increase power saving in time periods when road traffic is inactive or significantly reduced.     
Proposal 4: For VRU safety zone in Rel-17 the existing two-dimensional zone definition for sidelink can be used as baseline.
Proposal 5: RAN2 to discuss the granularity (i.e. value range in m) for the VRU safety zone length and width. 
Proposal 6: RAN2 to discuss if VRU safety zone can be further enhanced considering a third dimension (i.e. height).
Proposal 7: A VRU safety zone is associated with road risk level.
Proposal 8: A VRU safety zone is associated with validity time.
A VRU-type UEs in RRC_IDLE or RRC_INACTIVE can rely on (pre-)configuration for VRU safety zone-based SL DRX configuration, while UEs in RRC_CONNECTED may also use RRCReconfiguration for VRU safety zone-based SL DRX configuration. A SL DRX configuration is referring to a (pre-)defined VRU safety zone and multiple SL DRX configurations in predefined geographic areas can be (pre-)configured to a VRU UE (i.e. SL DRX configuration A for VRU zone A and SL DRX configuration B for VRU zone B).
Proposal 9: A VRU may be (pre-)configured with multiple VRU safety zone-based SL DRX configurations.
The VRU UE will apply the subsequent SL DRX configurations for the respective VRU safety zone based on its own location. That allows the VRU to autonomously adapt its SL DRX configuration based on its own location and the road risk associated with the zone the VRU is located in. The VRU may signal the use of a SL DRX configuration when the VRU is in an active VRU safety zone to the network or a peer UE. When the VRU moves out and/or enters from one VRU safety zone into another VRU safety zone, the VRU may signal the change of the SL DRX configuration to the network or a peer UE.
Proposal 10: A VRU selects the SL DRX configuration based on its own position. 
Proposal 11: A VRU selects the SL DRX configuration based on a change of its position.
Proposal 12: A VRU may signal the use or change of use of a SL DRX configuration to the network or its peer UEs. 
Once a service for any cast type is initiated, the VRU UE has no reference to select the SL DRX configuration. In the beginning of the service, in general, the UE requires the broadcast transmission for the management regardless of cast type. In a unicast link, for instance, the UE broadcasts the Direct Communication Request to initiate the unicast layer-2 link establishment, and the peer UE feedbacks the response via broadcast as well before the security establishment. Thus, it seems that, the geolocation of VRU UE is more suitable to be considered as a common parameter for the alignment of DRX wake-up time for any cast type at the initiation stage.
[bookmark: _Ref52808280]Proposal 13: The geolocation of VRU UE as a common parameter should be utilized to align the DRX wake-up time for any cast type once a service is initiated.
4	Conclusion
Observation 1: While vehicular type of UEs may not need power saving for NR sidelink operation, the Rel-17 WI NR sidelink enhancements explicitly targets VRUs for SL DRX.
Observation 2: VRUs are by far the most exposed road users to road risk and road fatalities.     
Proposal 1: As the geolocation of a VRU is a fundamental indication for its road safety, the SL DRX configuration for VRUs, which directly impacts the latency of the VRU, needs to take into account the VRU’s geolocation.
Proposal 2: RAN2 to study geolocation and area relevant parameters for SL DRX (pre-)configuration of VRUs.
Proposal 3: Geolocation is used to determine SL DRX configuration. 
Proposal 4: For VRU safety zone in Rel-17 the existing two-dimensional zone definition for sidelink can be used as baseline.
Proposal 5: RAN2 to discuss the granularity (i.e. value range in m) for the VRU safety zone length and width. 
Proposal 6: RAN2 to discuss if VRU safety zone can be further enhanced considering a third dimension (i.e. height).
Proposal 7: A VRU safety zone is associated with road risk level.
Proposal 8: A VRU safety zone is associated with validity time.
Proposal 9: A VRU may be (pre-)configured with multiple VRU safety zone-based SL DRX configurations.
Proposal 10: A VRU selects the SL DRX configuration based on its own position. 
Proposal 11: A VRU selects the SL DRX configuration based on a change of its position.
Proposal 12: A VRU may signal the use or change of use of a SL DRX configuration to the network or its peer UEs. 
Proposal 13: The geolocation of VRU UE as a common parameter should be utilized to align the DRX wake-up time for any cast type once a service is initiated.



