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1	Introduction
[bookmark: _Hlk525462591][bookmark: _Hlk130806529]At RAN#98, a new work item “Expanded and improved NR positioning” (NR_pos_enh2) was approved; the WID was most recently revised at RAN#101 [1]. The relevant WID objective is copied here for convenience:
		Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
o	Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
	Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
	NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
o	Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
o	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: 
o	Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
o	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.
o	Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
o	Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
o	Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)). 
· Specify the protocol and procedures for SL positioning between UEs and a single LMF for in coverage scenario only, including joint PC5-Uu scenarios. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.
o	Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
o	Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


In this contribution, we discuss remaining issues in resource allocation for the SL positioning reference signal (SL-PRS).
2	Discussion
[bookmark: Proposal5553][bookmark: Proposal29332][bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634]2.1	Scheme 1 resource allocation
2.1.1 Shared resource pool
DCI aspects for shared resource pool were discussed in previous RAN1 meeting. The discussion included whether there is a need for explicit indication of SL-PRS specific information in DCI. The below is a related agreement from RAN1#113:
	Agreement
In dynamic grant type resource allocation in scheme 1,
	For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
o	Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
	FFS: Which SL-PRS specific information
o	Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
	FFS: Dedicated resource pool


Also, the following captures an FL proposal from RAN1#114 [2].
	Proposal2 (for conclusion)
In resource allocation in scheme 1, for shared resource pool, there is no consensus to add an additional SL-PRS specific indication in DCI format 3_0, and therefore the DCI is reused as is. 


Note that SL PRS resources from different UEs cannot be multiplexed at comb-level in shared resource pool. Also, TDM-based multiplexing of SL PRS from different UEs or from the same UE in a slot is not supported in this release. The below are the related agreements from the previous RAN1 meetings.
	Agreement (RAN1#112bis-e)
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.
Agreement (RAN1#113)
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

Conclusion (RAN1#113)
TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.


Hence, for shared resource pool, a SL PRS transmitting UE can be provided with frequency resource assignment and time resource assignment similar to the legacy mode 1 resource allocation (DCI format 3_0). That is, there is no need for introduction of any SL-PRS specific additional information in DCI format 3_0 in shared resource pool. The selection of SL PRS comb in the allocated subchannel can be left to the UE. Furthermore, for simplicity, a UE can be provided with resource assignment in legacy manner for both SL communication as well for SL PRS transmission without a need for separate resource assignment for each case. It is then up to UE to use the allocated resources for SL communication or SL PRS transmission.     
[bookmark: Proposal85235][bookmark: Proposal96729][bookmark: Proposal83903][bookmark: Proposal36307][bookmark: Proposal92569][bookmark: Proposal41164]Proposal 1: For dynamic grant in a shared resource pool, support Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI.
2.1.2 Dedicated resource pool
In the previous RAN1 meetings DCI aspects such as fields in DCI and format of DCI for dedicated resource pool were discussed. Regarding DCI format, the following captures a related FL proposal from RAN1#114.
	In dynamic grant type resource allocation in scheme 1, in a dedicated resource pool, downselect among the following alternatives: 
· Alt. 1: A new DCI format (3_X) should be defined.
· Spreadtrum, vivo, Intel, CATT, GOHIGH, CMCC, OPPO, LGE, Asustek, Huawei, HiSilicon, Xiaomi
· Alt. 2: DCI format 3_0 is being reused
· ZTE, Apple, Interdigital, Samsung, Lenovo, Sharp
· A new RNTI, different from SL-RNTI or SL-CS-RNTI should be used for the scrambling of the DCI


The following agreement was reached at RAN1#114:
	Agreement
In resource allocation in scheme 1, for a dedicated resource pool 
· in the DCI, introduce at least the following fields: 
· Resource pool index – number of bits same to SL communications
· Time gap - 3 bits
· SCI format 1-B fields:
· Time resource assignment for SL-PRS future reservation(s) 
· SL-PRS resource ID (s) for the future 1 or 2 reservations 
· SL-PRS resource ID for the first SL-PRS transmission
· Configuration index – number of bits same to SL communications
· Padding bits, if required
· For configured grant type 1 resource allocation,
· RRC is used for indicating at least the following:
· Info-1: the periodicity, 
· Info-2: the slot offset relative to a logical slot defined by Info-3,
· Info-3: SFN used for determination of the slot offset,
· Info-4: Resource pool index
· Info-5: Time resource assignment for SL-PRS future reservation(s)
· Info-6: SL-PRS resource ID (s) for the future 1 or 2 reservations
· Info-7: SL-PRS resource ID for the first SL-PRS transmission 
· For configured grant type 2 resource allocation, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· [Info 2: the slot offset relative to the DCI]
· DCI is used for the activation/release of the configured grant resources




Further, in TS 38.212 CR [3] a new DCI format i.e., DCI format 3_2, is introduced for Scheme 1 scheduling of SL PRS. 
A key remaining issue is how to ensure that UEs can receive and differentiate DCI format 3_0 and DCI format 3_2 without additional blind decoding. To avoid additional blind decoding, these DCI formats should be aligned to the same size. In this case, in order to enable a UE to differentiate DCI format 3_0 and 3_2, there are two options:
1. A new (pair of) RNTI(s), different from SL-RNTI or SL-CS-RNTI can be used for the scrambling of the CRC of DCI format 3_2. 
2. The field ‘resource pool index’ placed in the beginning of both these DCI formats can be used to differentiate the DCIs. This requires that the resource pool index can indicate any pool from the union of communications-only, discovery, shared and dedicated SL PRS pools and is generated in an identical way for DCI format 3_0 and 3_2. Note that this is already enabled by the RAN1#114 agreement quoted above which stipulates “number of bits same to SL communications” for this field.
[bookmark: Observation53656][bookmark: Observation49948][bookmark: Observation96207]Observation 1: UE should be able to differentiate DCI format 3_0 and DCI format 3_2 to avoid unnecessary blind decoding of DCIs.
[bookmark: Observation53657][bookmark: Observation49949][bookmark: Observation96208]Observation 2: Usage of different RNTI for scrambling of DCI CRCs of different DCI formats, and/or resource pool index placed at the beginning of DCIs can enable UEs to avoid unnecessary blind decoding of DCIs.    
[bookmark: Observation53658][bookmark: Observation49950][bookmark: Observation96209]Observation 3: The existing agreement, which mandates “number of bits same to SL communications” for the field “resource pool index” in DCI format 3_2, already enables use of this field to distinguish between DCI format 3_0 and 3_2.
[bookmark: Proposal36308][bookmark: Proposal92570][bookmark: Proposal41165]Proposal 2: Use “Resource pool index” field to distinguish between DCI format 3_0 and 3_2, new RNTI(s) is/are not needed.

2.2	Scheme 2 resource allocation
With regards to RE-level multiplexing of SL PRS from different UEs, RAN1 has reached the following agreement:
	Agreement (RAN1#112)
	Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
o	FFS: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
	For comb-based multiplexing of SL PRS from different UEs, support at least the case wherein a single (M,N) value is possible . 
o	FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values.
	FFS: additional restrictions (if any) due to e.g. the impact of synchronization and IBE interference between UEs
Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.


[bookmark: Proposal5556][bookmark: Proposal29335]   
In Scheme 2 resource allocation, with the comb-based multiplexing of the SL resources, UEs become highly prone to IBE interference. The problem further persists in the case of periodic/semi-persistent SL PRS transmissions among UEs. To mitigate IBE interference for comb-based multiplexing of SL PRS transmissions, UE must select a SL PRS resource that has a maximum or (pre-)configured separation in frequency domain with the other SL PRS resources it sensed within a TDM duration.
[bookmark: Proposal36314][bookmark: Proposal92571][bookmark: Proposal41166]Proposal 3: In Scheme 2, UE selects the SL PRS resource that has the largest or at least (pre-)configured separation in frequency domain with respect to the other SL PRS resources it sensed, in order to mitigate the IBE interference problem. 
    
2.2.1 Congestion control for SL-PRS
SL CBR aspects are discussed in previous RAN1 meetings. The below are related agreements from RAN1#114: 
	Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 

Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· A single SL-RSSI is measured on symbols with both SL-PRS and PSCCH


And the following definition of SL PRS-RSSI is adopted in TS 38.215 CR [4].
	5.1.44	Sidelink PRS received signal strength indicator (SL PRS-RSSI)
	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in OFDM symbols of SL-PRS and PSCCH of slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE






The definitions of SL CBR and CR are still open for SL positioning in dedicated resource pool. In legacy SL communication, the CBR is defined as the following:
	[bookmark: _Toc524695285][bookmark: _Toc29045128][bookmark: _Toc29901469][bookmark: _Toc29901516][bookmark: _Toc35596397][bookmark: _Toc44881133][bookmark: _Toc51776303][bookmark: _Toc98515732]5.1.27	Sidelink channel busy ratio (SL CBR)

	Definition
	SL Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of sub-channels in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizeCBR. When UE is configured to perform partial sensing by higher layers (including when SL DRX is configured), SL RSSI is measured in slots where the UE performs partial sensing and where the UE performs PSCCH/PSSCH reception within the CBR measurement window. 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 within the CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL CBR value is used.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	The slot index is based on physical slot index.


However, the legacy SL CBR definition cannot be directly adopted to SL positioning in dedicated pool. Because the slot structure in dedicated pool differs from legacy system with 1-to-1 mapping between sub-channel level PSCCH and SL PRS resource-level SL PRS. 
In a simple interpretation, an SL CBR captures the percentage of resources that are occupied (or for which the RSSI is above certain threshold). Unlike the legacy system, comb-level multiplexing is adopted in dedicated pools and hence, there are multiple transmission opportunities within a slot even though the SL PRS bandwidth is same as the bandwidth of the resource pool. Therefore, SL PRS resources must be taken into account in SL CBR definition to capture the state of SL resource usage. Note that, this in turn requires RSSI measurement to be performed at SL PRS resource level as well. However, the current SL PRS-RSSI adopted in TS 38.215 CR does not consider this. Hence, there is a need for modification of the SL PRS-RSSI definition to capture SL PRS resource level RSSI.
A second problem with the current definition of SL PRS-RSSI is that its granularity in the time domain is unclear. The legacy definition of SL RSSI uses the wording “of a slot”, hence making it clear the time granularity is one slot. The current definition of SL PRS-RSSI, however, uses the wording “of slots” – hence leaving it ambiguous whether one SL PRS-RSSI measurement is measured over one slot or averaged over multiple slots.    
[bookmark: Proposal36315][bookmark: Proposal92572][bookmark: Proposal41167]Proposal 4: SL PRS-RSSI is defined as the linear average of the total received power (in [W]) observed in OFDM symbols of a SL PRS resource and the associated PSCCH of a slot configured for PSCCH and SL-PRS. Adopt the text proposal for TS 38.215 provided below.
	[bookmark: TP93816][bookmark: TP67873][bookmark: TP72686]Text Proposal 1 for TS 38.215
[bookmark: _Toc146730318]5.1.44	 Sidelink PRS received signal strength indicator (SL PRS-RSSI)

	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in OFDM symbols of a SL-PRS resource and the associated PSCCH of a slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE




	



[bookmark: Proposal36316][bookmark: Proposal92573][bookmark: Proposal41168]Proposal 5: SL CBR in a dedicated resource pool (SL PRS-CBR) is defined as the portion of SL PRS resources in the resource pool whose SL RSSI measured by the UE exceeds a (pre-)configured threshold. 
Further, the parameters that are impacted by congestion control are discussed in previous RAN1 meetings. The below is an agreement from RAN1#114:
	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
· [bookmark: _Hlk146550325]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.


The following SL PRS transmission parameters are still open for consideration:
· Minimum Periodicity of SL PRS
Adapting the periodicity of SL PRS may be beneficial to ease the congestion scenarios. But in the legacy system the periodicity of SL transmission is determined at the higher layer based on the congestion control mechanisms implemented at the higher layer.  
· Maximum Number of SL PRS resources in a slot
In legacy system, the number of subchannels that a UE can use for a transmission is adapted based on the SL CBR. For SL PRS, however, a UE can perform only one SL PRS transmission in a slot, each SL PRS transmission is associated with only one SCI which points to only one SL PRS resource. Hence, it is not clear how the ‘maximum number of SL PRS resources in a slot’ is applicable here, since that number is 1.  
· Maximum comb-size of a SL PRS resource in a slot
[bookmark: _Hlk146727673]In a TDM occasion, SL PRSs of same comb-size can be multiplexed. Hence, SL CBR-dependent adaptation of SL PRS comb-size is not possible if there is already a SL PRS transmission with certain comb-size in the same TDM occasion. Furthermore, such comb-size restriction may cause more congestion in certain TDM durations. Because each TDM duration may be associated with certain comb-size (due to presence of at least one SL PRS transmission with that comb-size), and the UEs are forced to use the congested TDM if they have to use the associated comb-size. 
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
Number of OFDM symbols may be (pre-)configured for a TDM occasion since all SL PRS transmissions in the TDM occasion must use the same (M, N) SL PRS configuration. Hence, SL CBR-dependent adaptation of SL PRS maximum number of OFDM symbols may not be possible. Also, number of OFDM symbol restriction may cause more congestion in certain TDM durations (for the same reason as described in the above for the case of ‘Maximum comb-size of a SL PRS resource in a slot’).      
[bookmark: Observation53660][bookmark: Observation49951][bookmark: Observation96210]Observation 4: Adapting minimum periodicity of SL PRS with SL CBR may be beneficial. However, the higher layer may determine the periodicity of SL PRS.
[bookmark: Proposal36317][bookmark: Proposal92574][bookmark: Proposal41169]Proposal 6: For congestion control, up to other WGs to decide on 'Minimum Periodicity of SL PRS’. 
[bookmark: Proposal36318][bookmark: Proposal92575][bookmark: Proposal41170]Proposal 7: For congestion control, do not consider ‘Maximum Number of SL PRS resources in a slot SL’, ‘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’ SL PRS transmission parameters.
Whether the SL CBR is reported to reported to LMF or another UE is still open, and below is a related agreement from RAN1#114. 
	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


If the values of SL PRS transmission parameters that are to be adapted based on the SL CBR are determined at LMF or server UE, then there is a need for reporting SL CBR to LMF or server UE. For example, the SL PRS transmission periodicity may be determined by LMF or server UE. So, if ‘'Minimum Periodicity of SL PRS’ is identified as a SL PRS transmission parameter that is varied as per the congestion situation, the SL PRS is reported to LMF or server UE.  
[bookmark: Proposal36319][bookmark: Proposal92576][bookmark: Proposal41171]Proposal 8: If the higher layer congestion control is adopted at LMF or server UE, support reporting SL CBR to LMF or another UE.
Further, to avoid degradation of SL positioning QoS performance, efficient mechanisms to cope with congestion are required. Different from SL communications, SL positioning involves multiple UEs (e.g., anchor UEs) transmitting to a single UE (e.g., target UE), whereby each of the UEs might experience totally different SL congestion conditions. Therefore, under such varying conditions, it is possible to “distribute” the congestion in the spatial domain, by “offloading” SL PRS transmissions from the anchors suffering from high congestion to the anchors experiencing lower congestion, even in distributed settings (without a central coordinator such as gNB or LMF). In this regard, a UE (e.g., anchor UE) in SL positioning session may configure its SL PRS transmissions based on channel congestion information (CBR/CR) of other UEs (e.g., other anchor UEs) in the session. For example, an anchor UEs adjusts its SL PRS transmission parameter(s) not only based on the CBR measured at itself but also based on the CBR measured at another anchor UE in the same positioning session. Here, the parameters are adjusted such that the anchor UE observing higher congestion utilizes less resources to transmit SL PRS (e.g., with reduced frequency), and the other anchor UE observing lower congestion increases its resource usage for transmitting SL PRS. In this way, the target UE would be able to continue SL positioning measurements with a certain QoS, without being impacted by the congestion at a specific anchor UE as it can be offloaded to other anchor UEs. This approach is particularly beneficial when there are multiple anchor UEs (more than at least 3) so that at least three anchors UEs are able to support the target UE with desirable SL PRS transmission parameters. Note that this may require congestion information exchange among the anchor UEs in the positioning session. Hence, it has SLPP impact which can be dealt in RAN2.      
[bookmark: Proposal36320][bookmark: Proposal92577][bookmark: Proposal41172]Proposal 9: For congestion control, a UE may take into account the congestion information (CBR/CR) of other UEs (e.g., anchors in the same SL positioning session) to adjust its own SL PRS transmission parameters at least when the higher layer determines the parameters (e.g., SL PRS periodicity). 

2.3	Priority of SL-PRS
[bookmark: Proposal36321][bookmark: _Hlk146914058][bookmark: Proposal85242][bookmark: Proposal96735][bookmark: Proposal83909]In LS [5] RAN2 has asked RAN1 the following question:
	To RAN1:
ACTION: 	RAN2 would like to ask RAN1 whether the following cases are possible 
· Higher layer provides the SL-PRS priority when SL-PRS is triggered by peer UE’s lower layer’s signalling
· Lower layer signalling provides the SL-PRS priority when SL-PRS is triggered by peer UE’s lower layer signalling


Note that RAN1 has made below agreements in previous RAN1 meetings:
	Agreement (RAN1#112)
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective.
Agreement (RAN1#114)
For a slot, a single priority value is provided by higher layers to the physical layer and is used at least to determine the PSSCH and/or SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS. 
· Send an LS to RAN2 requesting them to take the above into consideration when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool.


As stated in the above agreement, from RAN1 perspective, the priority value for SL PRS should be provided by higher layers from Tx UE perspective. Even when the SL PRS is triggered by the lower layer signaling, the priority value should still be determined at higher layer for the SL PRS transmission. This priority determination may take into account the priority indicated in the request message (i.e., priority value indicated in the SCI). However, the higher layer determination is left to other WGs.
[bookmark: Proposal36322][bookmark: Proposal92578][bookmark: Proposal41173]Proposal 10: Clarify that priority value for SL PRS should be provided by higher layers from Tx UE perspective even when the SL PRS transmission is triggered by lower layer signaling.
[bookmark: Proposal36323][bookmark: Proposal92579][bookmark: Proposal41174]Proposal 11: Priority determination at higher layer may take into account the priority of the lower layer SL PRS trigger signaling. Details left to other WGs.
3	Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution, we made the following observations and proposals related to resource allocation for SL-PRS:
Proposal 1: For dynamic grant in a shared resource pool, support Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI.
Observation 1: UE should be able to differentiate DCI format 3_0 and DCI format 3_2 to avoid unnecessary blind decoding of DCIs.
Observation 2: Usage of different RNTI for scrambling of DCI CRCs of different DCI formats, and/or resource pool index placed at the beginning of DCIs can enable UEs to avoid unnecessary blind decoding of DCIs.    
Observation 3: The existing agreement, which mandates “number of bits same to SL communications” for the field “resource pool index” in DCI format 3_2, already enables use of this field to distinguish between DCI format 3_0 and 3_2.
Proposal 2: Use “Resource pool index” field to distinguish between DCI format 3_0 and 3_2, new RNTI(s) is/are not needed.
Proposal 3: In Scheme 2, UE selects the SL PRS resource that has the largest or at least (pre-)configured separation in frequency domain with respect to the other SL PRS resources it sensed, in order to mitigate the IBE interference problem. 
Proposal 4: SL PRS-RSSI is defined as the linear average of the total received power (in [W]) observed in OFDM symbols of a SL PRS resource and the associated PSCCH of a slot configured for PSCCH and SL-PRS. Adopt the text proposal for TS 38.215 provided below.
Proposal 5: SL CBR in a dedicated resource pool (SL PRS-CBR) is defined as the portion of SL PRS resources in the resource pool whose SL RSSI measured by the UE exceeds a (pre-)configured threshold. 
Observation 4: Adapting minimum periodicity of SL PRS with SL CBR may be beneficial. However, the higher layer may determine the periodicity of SL PRS.
Proposal 6: For congestion control, up to other WGs to decide on 'Minimum Periodicity of SL PRS’. 
Proposal 7: For congestion control, do not consider ‘Maximum Number of SL PRS resources in a slot SL’, ‘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’ SL PRS transmission parameters.
Proposal 8: If the higher layer congestion control is adopted at LMF or server UE, support reporting SL CBR to LMF or another UE.
Proposal 9: For congestion control, a UE may take into account the congestion information (CBR/CR) of other UEs (e.g., anchors in the same SL positioning session) to adjust its own SL PRS transmission parameters at least when the higher layer determines the parameters (e.g., SL PRS periodicity). 
Proposal 10: Clarify that priority value for SL PRS should be provided by higher layers from Tx UE perspective even when the SL PRS transmission is triggered by lower layer signaling.
Proposal 11: Priority determination at higher layer may take into account the priority of the lower layer SL PRS trigger signaling. Details left to other WGs.

[bookmark: _Hlk146880502]4	Text Proposals
[bookmark: ConclusionsTPs]In this contribution, we provided the following text proposals:
	Text Proposal 1 for TS 38.215
5.1.44	 Sidelink PRS received signal strength indicator (SL PRS-RSSI)

	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in OFDM symbols of a SL-PRS resource and the associated PSCCH of a slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE
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