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Introduction
Regarding resource allocation for the transmission of SL positioning reference signal, the following is stated in the WID [1]:· 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. 

[bookmark: _Ref111129351]The resource allocation topics were discussed during the 3GPP meetings #112 to #114. In this contribution, we aim to address the remaining issues on resource allocation for SL positioning reference signal, and the potential changes to specifications based on agreements already made. 
Additional issues are discussed in our companion contributions on reference signal design in [2] and SL positioning measurements and reporting in [3].
Remaining issues
Congestion control
In general, the UE can manage congestion control by adjusting the SL PRS configurations. These adjustments include fine-tuning the transmission power, time or frequency resource utilization or employing a combination of these techniques. 
Regarding the congestion control mechanism, and the adjustment of UE’s transmission load on the dedicated pool the following agreement has been made:
	Agreement
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.
· 



To manage load effectively, it has been agreed that the congestion control mechanism should have the ability to restrict certain SL PRS parameters, such as Maximum SL PRS transmission power and Maximum Number of SL PRS (re-)transmissions. However, further discussions are required to determine restrictions on four additional parameters: Minimum Periodicity of SL PRS, Maximum Number of SL PRS resources in a slot, Maximum comb size of an SL PRS resource in a slot, and Maximum Number of OFDM symbols of an SL PRS resource in a slot. We believe that implementing restrictions on any of these SL PRS parameters can reduce congestion. Therefore, we support the capacity to impose restrictions on these parameters as a means to enhance congestion control and network efficiency.
[bookmark: _Toc146912636]In a dedicated resource pool for positioning, congestion control can limit the following SL PRS configuration parameters per resource pool based on CBR and priority: Minimum Periodicity of SL PRS, Maximum Number of SL PRS resources in a slot, Maximum comb-size of a SL PRS resource in a slot, and Maximum Number of OFDM symbols of a SL PRS resource in a slot.

Finally, the UE can select the predefined control technique based on the load levels (CR and CBR) and, if the CR exceeds a limit, the UE can even drop the transmission of the SL PRS. 
[bookmark: _Toc146912637]The UE can drop the SL PRS transmission if the CR exceeds a threshold.

As in the following agreement, the necessity of reporting CBR to the LMF or another User Equipment UE has been left for further discussion.
	Agreement
In Scheme 2, with regards to the congestion control for SL PRS: 
· SL-PRS congestion processing time: based on both SCS and UE capability, similar to legacy
· The maximum number of CBR ranges for SL positioning is 8
· Number of CBR levels is 16
· CBR measurement for SL PRS can be reported to gNB 
FFS: Whether it is needed to be reported to LMF or another UE



While providing such information would enable the LMF or the other UE to anticipate potential delays or lower Quality of Service (QoS), given that these parameters can reflect adjustments to PRS parameters like comb, periodicity, and the number of OFDM symbols to manage channel load, we do not consider this report as crucial. Moreover, LMF can offer support by providing assistance data to the measuring UE and collecting measurements. However, its capabilities to directly intervene with the transmitting UE and the congestion control mechanism that the transmitting UE performs, particularly in mode 2, are limited.
[bookmark: _Toc146912638]There is no need for reporting of congestion control parameters to the LMF or another UE.
PSCCH structure in dedicated pool
In the previous meeting, the following agreement has been reached regarding the PSCCH structure within the dedicated pool.
	Agreement
For the PSCCH configuration in a dedicated resource pool,
· A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
· FFS: whether to add additional values for the subchannel (pre-)configuration
· the PSCCH in the ith subchannel is associated with the ith SL-PRS resource ID
· Note: if the number of subchannels is larger than the (pre-)configured number of SL PRS resources, then subchannels with index larger than or equal to the (pre-)configured number of SL PRS resources are not mapped to any resource.



Note that the available subchannels must be at least as many as the maximum number of SL PRS resources. An upper bound on the maximum number of available SL PRS resources can be calculated as follows:
Maximum number of available SL PRS resources = maximum number of combs (comb mux) * maximum number of SL PRS in a slot (TDMing) = 6 * 4 = 24.

Currently, the maximum number of subchannels that can be configured is 27, which is higher than the calculated number above. However, considering the flexibility in the length of the SL PRS in time domain (either 1 or two OFDM symbols), it may be advantageous to differentiate between PSCCHs mapped to PRSs with 1 or 2 symbols. This differentiation would increase the required subchannels (by factor of 2) and consequently the number of blind decodings.
[bookmark: _Toc146912639]Larger values than the legacy configuration can be considered for configuring the number of subchannels as a capability for the resource pools.
Conclusions
 In the previous sections we made the following proposals: 
Proposal 1	In a dedicated resource pool for positioning, congestion control can limit the following SL PRS configuration parameters per resource pool based on CBR and priority: Minimum Periodicity of SL PRS, Maximum Number of SL PRS resources in a slot, Maximum com-size of a SL PRS resource in a slot, and Maximum Number of OFDM symbols of a SL PRS resource in a slot.
Proposal 2	The UE can drop the SL PRS transmission if the CR exceeds a threshold.
Proposal 3	There is no need for reporting of congestion control parameters to the LMF or another UE.
Proposal 4	Larger values than the legacy configuration can be considered for configuring the number of subchannels as a capability for the resource pools.
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