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1. Introduction
The scope of the work item on Expanded and Improved NR Positioning [1] includes specifying solutions for sidelink (SL) positioning. One of the objectives with respect to SL positioning is to specify measurements to support different SL positioning solutions and to specify support of resource allocation for SL positioning reference signals (PRS) as given in the below excerpt from the objectives of the work item description (WID) [1]:
	· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.



In this contribution we wish to highlight some issues that could arise in meeting the above objectives, and solutions to help address them. 
2. Discussion
In the RAN WG1 #112-bis-e meeting the following agreement was reached with regards to congestion control for SL positioning.
	Agreement
For Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool



Further, in RAN WG1 #113, the following agreement was reached on the parameters that would be affected by congestion control for SL positioning.
	Agreement
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded




Congestion control mechanisms play an important role in SL communication. However, congestion control for SL positioning is yet undefined, and suitable measurements and procedures need to be defined for SL positioning congestion control in both dedicated and shared RPs. 
In general, we propose that new measurements are defined for SL positioning based on the definitions of corresponding measurements used for SL communication congestion control, as indicated in our companion contribution to agenda item 9.5.1.3 also [2]. The detailed definitions follow.
2.1. Congestion control in a dedicated RP
For a dedicated RP, we propose to have the following new measurements for SL positioning:
1. SL positioning received signal strength indicator (SL-P RSSI): This maybe defined like SL RSSI [3] as the linear average of total received power (in [W]) observed in sub-channels configured for SL positioning for this UE in OFDM symbols of a slot. 
2. SL positioning channel occupancy ratio (SL-P CR): Like SL CR [3], this may be evaluated at slot 𝑛, and defined as the total number of sub-channels used for SL positioning related transmissions in slots [𝑛 − 𝑎′, 𝑛 − 1] and granted for SL positioning related transmissions in slots [𝑛, 𝑛 + 𝑏′] divided by total number of configured sub-channels for SL positioning related transmissions in the RP over .  is a positive integer and  is 0 or a positive integer;  and  are determined by UE implementation with 𝑎′ + 𝑏′ + 1 specified by suitable higher layer parameter(s). SL-P CR is evaluated for each (re-)transmission in case there are any, and SL-P CR can be computed per SL positioning priority level. 
3. SL positioning channel busy ratio (SL-P CBR): Like SL CBR [3], SL-P CBR may be measured in slot  and defined as the portion of sub-channels in the RP whose SL-P RSSI measured by the UE exceed a (pre-)configured threshold sensed over a SL-P CBR measurement window , wherein  is (pre-)configured according to higher layer parameter(s).

In a dedicated RP, we envision that the UE would follow a similar procedure for congestion control as in SL communication but using the above measurements and corresponding CBR tables for SL positioning provided by the higher layer. 
Proposal 1.1: In a dedicated RP, the legacy congestion control measurements and procedure for SL communication may be reused, with suitable modifications to the measurements to be performed over the resources used for SL positioning.
2.2. Congestion control in a shared RP
Since a shared RP is used for both SL communication and SL positioning, if the legacy congestion control method for SL communication is used as it is, the UE would need to perform congestion control for communication and positioning separately. However, this would imply that separate CBR tables be maintained for communication and positioning in a shared RP and separate indications about these be provided to the UE by the network. 
Observation 2.1: In a shared RP, reusing the congestion control procedure for SL communication for SL positioning will create additional signaling to indicate separate CBR tables and CR limits for SL positioning. 
To avoid this additional signaling and computation in the same RP, we propose to use a new set of shared measurements and shared priority values, which may be computed using an appropriate weighting between SL communication and positioning indicated by the network. 
In essence we envision that the shared measurements and the shared priority value may be computed using a new weight parameter which we denoted by  that may be indicated by the network for each shared RP. 
SL shared priority value: If the network indicates the weighting parameter  for a shared RP, the UE can compute a shared priority value for a slot in the shared RP as , where  is the SL positioning priority value in the slot and  is the SL communication priority value in the slot, and  indicates the ceiling function. E.g., if ,  and , then .
Additionally, based on the weighting parameter  we define the following new measurements in the shared RP:
1. SL shared received signal strength indicator (SL-Sh RSSI): SL-Sh RSSI is defined as a weighted linear average of total received power (in [W]) observed in sub-channels configured for SL positioning and SL communication for this UE in OFDM symbols of a slot, where the weight  is applied to the received power observed in sub-channels configured for SL positioning and the weight  is applied to the received power observed in sub-channels configured for SL communication.
2. SL shared channel occupancy ratio (SL-Sh CR): SL-Sh CR may be evaluated at slot 𝑛, and defined as a ratio of the weighted sum of the number of sub-channels used for SL positioning and SL communication related transmissions in slots [𝑛 − 𝑎′, 𝑛 − 1] and granted for SL positioning and SL communication related transmissions in slots [𝑛, 𝑛 + 𝑏′] divided by the weighted sum of the number of configured sub-channels for SL positioning and SL communication related transmissions in the RP over .  is a positive integer and  is 0 or a positive integer;  and  may be determined by UE implementation with 𝑎′ + 𝑏′ + 1 specified by suitable higher layer parameter(s). SL-Sh CR is evaluated for all (re-)transmission(s) in case there are any, and SL-Sh CR can be computed per SL shared priority level. 
4. SL shared channel busy ratio (SL-Sh CBR): SL-Sh CBR may be measured in slot  and defined as the portion of sub-channels in the RP whose SL-Sh RSSI measured by the UE exceed a (pre-)configured threshold sensed over a SL-Sh CBR measurement window , wherein  may be (pre-)configured according to higher layer parameter(s). 
Proposal 2.1: In a shared RP, new shared congestion control related measurements and a new shared priority value should be defined by a weighted linear combination of measurements on SL positioning and SL communication resources and their respective priority values. 
Observation 2.2: The new shared measurements will simplify the congestion control operations in a shared RP while still maintaining flexibility in prioritization between SL positioning and SL communication via adaptation of the weighting parameter by the network. 
3. Conclusion
In this contribution we have proposed new measurements based on the legacy SL communication measurements and the following observations and proposals were made:
Proposal 1.1: In a dedicated RP, the legacy congestion control measurements and procedure for SL communication may be reused, with suitable modifications to the measurements to be performed over the resources used for SL positioning.
Observation 2.1: In a shared RP, reusing the congestion control procedure for SL communication for SL positioning will create additional signaling to indicate separate CBR tables and CR limits for SL positioning. 
Proposal 2.1: In a shared RP, new shared congestion control related measurements and a new shared priority value should be defined by a weighted linear combination of measurements on SL positioning and SL communication resources and their respective priority values. 
Observation 2.2: The new shared measurements will simplify the congestion control operations in a shared RP while still maintaining flexibility in prioritization between SL positioning and SL communication via adaptation of the weighting parameter by the network. 
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