[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #114bis  	          	     		R1-2309247
October 9 – 13, 2023
_____________________________________________________________________Agenda item: 8.3.1.3
Source: LG Electronics
[bookmark: _GoBack]Title: Remaining issues on resource allocation for SL positioning reference signal
Document for: Discussion and decision
1. Introduction
The following agreements on the resource allocation for SL positioning reference signal were made in RAN1 #114 meeting.
	Agreement
For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is 
· (pre-)configurable with a value of 2 or 3, which is similar with Rel-16 sidelink.
This is applicable to both shared and dedicated resource pool and both scheme 1 and scheme 2

Working assumption
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits

Agreement
For dedicated resource pool, with regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1, i.e.
· support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 

Agreement
For PSCCH configuration in a dedicated resource pool,
· (pre-)configure the number of PRBs of a PSCCH in the resource pool:
· Alt. 1: One parameter for all PSCCHs

Agreement
For PSCCH configuration in a dedicated resource pool,
· The number of PSCCH symbol(s) is (pre-)configured to 2 or 3 symbols (same as legacy)

Agreement
In a shared resource pool, when PSSCH and SL-PRS are multiplexed in the same slot, they share the same source ID, destination ID, cast type fields.

Agreement
In a shared resource pool,
· To indicate the SCI format 2-D, the reserved state of the “2nd-stage SCI format” field (Codepoint “11”) in SCI format 1-A is used 

Agreement
· For Scheme 2, in a dedicated resource pool, with regards to the sensing window length:
· Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· For Scheme 2, in a dedicated resource pool, for the initial S-RSRP threshold & stepsize, target resource ratio X(%), reuse the legacy values from NR sidelink. 

Agreement
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, the RS used to derive L1 SL-RSRP for resource exclusion is at least PSCCH DMRS.
· FFS: SL-PRS can be (pre)configured to derive L1 SL-RSRP for resource exclusion

Working assumption
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.

Agreement
In a shared resource pool, 
· Aspect 4: In addition to the SL-PRS specific parameters, the following information related to PSSCH scheduling to indicate in the new second stage SCI 2-D, support at least the legacy content of SCI format 2-A and 2-B
· FFS: to support the legacy content of SCI format 2-C

Working assumption
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, support the following modification:
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a Delay Budget for SL-PRS
Send an LS to RAN2 asking RAN2 whether they can confirm RAN1’s working assumption, and if not let RAN2 decide an alternative solution.

Agreement
Endorse the draft LS in R1-2308479 with the following modification to the action and adding SA2 in cc:
Change the Action Item as follows:
RAN1 respectfully asks RAN2 whether they can confirm RAN1’s working assumption, and if not, RAN1 requests RAN2 to decide an alternative solution and inform RAN1.

Agreement
With regards to PSSCH and SL-PRS TDMed multiplexing, when determining the number of coded modulation symbols generated for 2nd-stage SCI transmission, symbols with SL-PRS are excluded when calculating ,
· Alt. 1: based on a value (pre-)configured in the resource pool for this purpose (new parameter).
· FFS: possible values (to be decided when discussing RRC parameters)

Agreement
From RAN1 perspective, for scheme 1 SL-PRS resource allocation for a UE requiring to transmit SL-PRS, the serving gNB may receive a request for specific SL PRS resource characteristic(s)/SL-PRS resource configuration(s). 
· Up to other WGs to decide on the appropriate signaling and details on SL PRS characteristic(s) and/or SL-PRS configuration(s) request

Agreement
In a shared resource pool, with regards to the fields in SCI format 2-D, include the following fields: 
· SL PRS resource information indication of the current slot – ceiling(log2(#SL-PRS resources (pre-)configured in the resource pool) bits)
· SL PRS request – 0 or 1 bit
· Embedded SCI format – [X] bit(s)
· If the “Embedded SCI format” field is set to [0], the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to [1], the SCI 2-B fields are included

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

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

Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· For the CR and CBR measurement time window size,
· it can be separately configured for a dedicated resource pool and could take the legacy values

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.

Agreement
In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· Field 1: SL-PRS priority - 3 bits
· Field 2: Source ID – Up to resource pool (pre-)configuration 12 or 24 bits 
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period - Ceil(log2(Number of candidate values in (pre-)configuration))
· Alt. 5.1: Up to 16 values
· Field 6: Time resource assignment for SL-PRS future reservations
· 1 or 2 max future slots within 32 slots – 5 bits or 9 bits, based on the maximum number of the (pre-)configured future reservations
· Field 7: SL-PRS resource ID (s) for the future 1 or 2 reservations 
· Number of bits: 
· In case of max number of future reservations is (pre-)configured to 2: [2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))]
· In case of max number of future reservations is (pre-)configured to 1: Ceil(log2(Number of SL-PRS resources in (pre-)configuration))
· Field 8: SL-PRS request – 0 or 1 bit
· Field 9: Reserved bits – up to (pre-)configuration 

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

Agreement
For Scheme 2, in dedicated resource pools, with regards to the procedure for determining the subset of resources to be reported to higher layers, when triggering the resource (re-)selection procedure, the higher layers provide the following parameters for candidate SL-PRS transmission(s):
· resource pool from which to report SL-PRS resources
· Priority
· Delay budget
· Reservation period
· List of resources for pre-emption and re-evaluation
· Set of SL-PRS resource ID (s) which can include all (pre-)configured SL-PRS resource IDs

Agreement
For Scheme 2, in dedicated resource pools, with regards to the pre-emption, 
· Pre-emption can be enabled/disabled by resource pool (pre)configuration using the same (pre-)configuration parameters as SL communications
· Reuse the legacy mechanism from SL communications with regards to SL-PRS priority-based comparison
· The priority of SL-PRS to be transmitted is compared with the priority of SL-PRS reserved by other UEs. 
· A resource for pre-emption checking is defined in terms of a sub-channel for PSCCH and the associated SL-PRS resource in a slot

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

Conclusion
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused.
· Add this agreement in the LS related to the priority handling

Agreement
Support the following for SL-PRS multiplexing/collision with the following channels:
· A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols

Working assumption
The number of bits in the embedded SCI format field of SCI format 2-D is 2 bits
· If the “Embedded SCI format” field is set to 00, the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to 01, the SCI 2-B fields are included
· If the “Embedded SCI format” field is set to 10, “size of SCI 2-B” number of reserved bits are included
· If the “Embedded SCI format” field is set to 11, “size of SCI 2-B” number of reserved bits are included
· Note: the size of SCI format 2-D is the same regardless of the value of the embedded SCI format field

Conclusion
In a shared resource pool, in the embedded SCI format of SCI format 2-D, there is no consensus to support the legacy content of SCI format 2-C.

Conclusion
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, there is no consensus to support to (pre-)configured SL-PRS to derive L1 SL-RSRP for resource exclusion.



In this contribution, we discuss the potential technical solutions to meet the requirements for SL positioning.
2. Discussions
	Agreement
PSSCH is not included in dedicated resource pool for SL positioning.


There was agreement that no SL-SCH is transmitted in a dedicated resource pool. It means that PSSCH carrying the associated SLPP or the measurement report should be transmitted in a shared resource pool. One possible way is to associate a dedicated resource pool with a shared resource pool for SLPP or the measurement report transmission. How to build such association can be further discussed.
Proposal 1: If SL PRS is transmitted in a dedicated resource pool, there should be an associated resource pool for transmission of the related PSSCH.
· FFS on how to relate a dedicated resource pool and the associated resource pool
In a shared resource pool, if there is no data packet to be transmitted, PSSCH can carry the 2nd-stage SCI with MAC header only for source/destination ID transport. With this approach, no symbols are used for MAC PDU transmission so more symbols can be allocated for SL PRS transmission in a slot.
Proposal 2: For a shared resource pool, in a slot where SL PRS is transmitted, the associated PSSCH can carry the 2nd-stage SCI with MAC header only.
	Agreement
For Scheme 2, in a dedicated resource pool, 
· Multiple L1 SL-PRS priority are allowed in a resource pool


There is agreement that multiple L1 SL PRS priorities are supported for SL PRS transmission. One issue is how to define L1 SL PRS priority. We suggest that SL PRS priority is derived from the associated SL positioning service related priority.
Proposal 3: SL PRS priority is determined based on the priority of the associated SL positioning service.
	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:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool


There were discussions whether DCI format 3_0 can be reused without explicit signaling for SL PRS resource allocation. For a shared resource pool, gNB can allocate a slot-based resources based on the legacy sub-channel granularity. As UE may report the necessary SL PRS configuration to request SL PRS resource, gNB can determine the allocated slot can accommodate the request SL PRS resource and PSSCH if needed. The actual mapping of SL PRS resources to a slot can be done by UE based on a rule. For example, SL PRS resource can be mapped at the end of the slot before PSFCH resources for backward compatibility. Then, there will be no difference for gNB to allocate a slot-based resource for SL positioning, compared to SL communication.
Proposal 4: For a shared resource pool, reuse DCI format 3_0 without explicit information for SL PRS (Alt. 2).
Depending on whether gNB allocates the dynamic grant or the configured grant, some field such as the configured grant index can be interpreted differently. To enable UE to differentiate between two types of grant resources allocated by gNB, the different new RNTIs are used for DCI format 3_2 for the dynamic and the configured grant.
Proposal 5: For scheme 1 resource allocation in a dedicated resource pool, two new RNTIs (e.g. SL-PRS-RNTI and SL-PRS-CS-RNTI) are used for scrambling DCI format 3_2 to indicate dynamic and configured grant respectively.
	Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS


There were discussions and agreement in RAN1#112bis-e meeting on the SL PRS transmission triggering signaling. As well as the higher layer signaling, it was agreed as working assumption that the other UE’s lower layer signaling can also trigger SL PRS transmission. One point that needs to be clarified is about the UE’s higher layer when the lower layer signaling request is received by other UE.
In SL communication, when TX UE received PSFCH from RX UE, TX UE’s MAC layer can decide retransmission triggered by PSFCH. Similar to SL communication, if UE2 receives SL PRS#1 from UE1 in SL RTT, UE2’s MAC layer can decide SL PRS#2 transmission to UE1 because the necessary assistance data for SL RTT were already exchanged between UE1 and UE2. In general, if SLPP procedure is already performed between UEs for SL positioning, UE’s MAC layer can transmit SL PRS in response to the lower layer request from other UE. This point needs to be clarified.
Proposal 6: Confirm WA for SL PRS resource selection triggering with understanding that MAC layer can be UE-B’s higher layer to transmit SL PRS in response to UE-A’s lower layer request.
	Agreement
For a dedicated resource pool for positioning:
· The set of slots that belong to a resource pool is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: additional slots that can be used for SL PRS is not precluded
· Study what the dedicated resource pools for positioning (pre-)configuration should include, and consider at least the following: The start PRB position, the number of contiguous PRBs, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap, reporting configuration


There was FFS point on the details of the dedicated resource pool configuration for SL positioning. In addition to the legacy fields defined for SL resource pool, PSCCH bandwidth needs to be configured. The SL positioning method that can be used in a resource pool, such as SL RTT, SL TDOA and SL AoA, can be included in the configuration. Regarding multiplexing scheme, the enable/disable flag of TDM-based and comb-based multiplexing can be separately configured. In addition, the index of the associated (shared) resource pool that carries PSSCH for SLPP or the measurement report can be included.
SL PRS resource ID, which uniquely identifies SL PRS resource in a slot, can be included as a parameter for resource pool configuration. Network can configure SL PRS resource IDs available within a slot, depending on SL PRS comb size, symbol numbers, and TDM configuration.
Proposal 7: SL positioning resource pool configuration includes at least the following parameters.
· Resource pool bandwidth
· PSCCH configuration
· Number of symbols
· PSCCH bandwidth
· Allowed SL positioning method (e.g. SS/DS SL RTT, SL TDOA, SL AoA)
· Enable/disable of TDM-based SL PRS multiplexing
· Enable/disable of comb-based SL PRS multiplexing
· Set of SL PRS resource IDs allowed in a slot
· Associated resource pool information (e.g. for transmission of SLPP or measurement report)
In SL RTT, considering the fast changing channel condition and the availability of the peer UE due to UE mobility especially in V2X case, it is desirable to limit the responding time of the RX UE over the SL PRS transmission from TX UE. For example, if UE-1 transmits the 1st SL PRS to UE-2, it’s expected that UE-2 transmits the 2nd SL PRS to UE-1 within a time limit. 
As a solution to guarantee the time limit of the response from the peer UE, TX UE can indicate to RX UE the required maximum responding time, within which the responding SL PRS in SL RTT should be transmitted to TX-UE.
Proposal 8: In SL RTT, when UE-A transmits SL PRS to UE-B, UE-A indicates to UE-B the required maximum responding time, within which the responding SL PRS should be transmitted to UE-A.
There could be some improvement with IUC-based SL PRS resource selection. For example in RTOA-based SL TDOA, target UE sends SL PRS to the multiple anchor UEs and the multiple anchor UEs send measurement to target UE. In this case, the multiple anchor UEs send the multiple IUC messages according to their own sensing results. In SL PRS resource selection procedure, if target UE only consider one part of the multiple non-preferred resources, anchor UEs that sent the other part of the multiple non-preferred resource may suffer the resource conflict or high interference. Therefore, target UE can exclude from the candidate resources the sum of the multiple non-preferred resources indicated by the multiple IUC messages. 
At the same time, the best resources that satisfy all the anchor UEs’ reception may be the intersection of the multiple preferred resources from multiple anchor UEs. Target UE can prioritize the intersection of the multiple preferred resources among the candidate resources, considering its own sensing results together.
Proposal 9: In RTOA-based SL TDOA, for target UE’s SL PRS resource selection, the resources belonging to intersection of the preferred resource sets indicated by the multiple anchor UEs are prioritized to be the candidate SL PRS resources.
There are SL PRS resource collision issues in SL positioning. Examples include the SL PRS resource collision between UEs due to the imperfect sensing, a half-duplex issue caused by a same SL PRS resource for both transmission and reception, a collision between two different SL PRS transmissions or receptions or both through a single SL PRS resource. Similar to SL communication operation, a rule based on e.g. prioritization for dropping of either SL operation may be necessary to handle these collision cases. The priority of the SL PRS can be determined based on the priority of the associated SL positioning service.
Proposal 10: When TX and RX SL PRS resources collide each other, a prioritization rule is necessary to drop either operation based on their priorities.
As the UL resources are shared with the SL Resources, a similar collision issue may happen between the resources for UL transmission/reception and those for SL positioning. For example, the resources for the control channel associated with the SL PRS or the measurement report in SL positioning can collide with the resource for UL transmission/reception. Similar to SL PRS resource collision cases, a rule based on e.g. prioritization for dropping of either SL or UL operation may be necessary to handle these collision cases.
Proposal 11: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is necessary to drop either operation based on their priorities.
	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


As SL PRS is always transmitted together with its associated PSCCH in a dedicated resource pool, SL PRS RSSI should also be measured based on both SL PRS resource and the associated PSCCH. This point is not clear in the current CR 38.215, where it’s misleading that the symbols of SL PRS and PSCCH are measured in average without any resolution of SL PRS resource. 
To clarify that SL PRS RSSI is measured with resolution of SL PRS resource and the associated PSCCH, we propose the following TP is captured in CR 38.215.
Proposal 12: The following TP is captured in CR 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 the sidelink PRS resource and the associated PSCCH in OFDM symbols of SL PRS and PSCCH of slots configured for PSCCH and SL-PRS.
< Unchanged parts are omitted >


Similar to SL PRS RSSI discussed above, we suggest to measure SL PRS CBR with resolution of SL PRS resource and the associated PSCCH, which is different from SL CBR that is measured on sub-channel basis. Considering that the allowed SL PRS resources in a slot are (pre-)configured in a resource pool, SL PRS CBR should be measured by the number of used SL PRS resources and the associated PSCCH divided by the total number of SL PRS resources and the associated PSCCH (pre-)configured in a resource pool, within the measurement window.
Following the discussion above, we propose the following TP captured in CR 38.215, where the existing SL CBR text was modified as necessary.
Proposal 13: The following TP is captured in CR 38.215.5.1.xx	Sidelink PRS channel busy ratio (SL PRS CBR)
	Definition
	SL PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion number of sub-channels the pairs of sidelink PRS resources and the associated PSCCHs 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 divided by the total number of the configured pairs of sidelink PRS resources and the associated PSCCHs in the transmission pool over the CBR measurement window. 


Similar to SL PRS CBR discussed above, we can define SL PRS CR measurement also with the resolution of SL PRS resource and the associated PSCCH. The only difference is that SL PRS CR includes the future transmission reserved by UE.
Following the discussion above, we propose the following TP captured in CR 38.215, where the existing SL CR text was modified as necessary.
Proposal 14: The following TP is captured in CR 38.215.5.1.xx	Sidelink PRS channel occupancy ratio (SL PRS CR)
	Definition
	Sidelink PRS Channel Occupancy Ratio (SL CR) evaluated at slot n is defined as the total number of the pairs of sidelink PRS resources and the associated PSCCHs sub-channels used for its their transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured pairs of sidelink PRS resources and the associated PSCCHs sub-channels in the transmission pool over [n-a, n+b].



	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.


There were FFS point regarding the additional parameters for the congestion control related to SL PRS transmission. The max. number of SL PRS resources, max. comb size, and max. number of symbols in a slot are the parameters (pre-)configured in a resource pool. If one UE suffers high congestion level and adjust such parameters, then there should be misunderstanding between UEs on the allowed SL PRS configurations in a resource pool. It will break the SL PRS transmission and reception system, so we object to adjust such parameters under congestion control.
Regarding max. periodicity of SL PRS, we don’t see the need to adjust the parameter depending on the congestion level since there is no such consideration in the legacy congestion control for SL communication.
Proposal 15: No additional parameters are defined to be restricted based on CBR and priority.
3. Conclusions
In this contribution, the solutions for the resource allocation for SL positioning reference signal were discussed. The following proposals were made as a conclusion.
Proposal 1: If SL PRS is transmitted in a dedicated resource pool, there should be an associated resource pool for transmission of the related PSSCH.
· FFS on how to relate a dedicated resource pool and the associated resource pool
Proposal 2: For a shared resource pool, in a slot where SL PRS is transmitted, the associated PSSCH can carry the 2nd-stage SCI with MAC header only.
Proposal 3: SL PRS priority is determined based on the priority of the associated SL positioning service.
Proposal 4: For a shared resource pool, reuse DCI format 3_0 without explicit information for SL PRS (Alt. 2).
Proposal 5: For scheme 1 resource allocation in a dedicated resource pool, two new RNTIs (e.g. SL-PRS-RNTI and SL-PRS-CS-RNTI) are used for scrambling DCI format 3_2 to indicate dynamic and configured grant respectively.
Proposal 6: Confirm WA for SL PRS resource selection triggering with understanding that MAC layer can be UE-B’s higher layer to transmit SL PRS in response to UE-A’s lower layer request.
Proposal 7: SL positioning resource pool configuration includes at least the following parameters.
· Resource pool bandwidth
· PSCCH configuration
· Number of symbols
· PSCCH bandwidth
· Allowed SL positioning method (e.g. SS/DS SL RTT, SL TDOA, SL AoA)
· Enable/disable of TDM-based SL PRS multiplexing
· Enable/disable of comb-based SL PRS multiplexing
· Set of SL PRS resource IDs allowed in a slot
· Associated resource pool information (e.g. for transmission of SLPP or measurement report)
· Proposal 8: In SL RTT, when UE-A transmits SL PRS to UE-B, UE-A indicates to UE-B the required maximum responding time, within which the responding SL PRS should be transmitted to UE-A.
Proposal 9: In RTOA-based SL TDOA, for target UE’s SL PRS resource selection, the resources belonging to intersection of the preferred resource sets indicated by the multiple anchor UEs are prioritized to be the candidate SL PRS resources.
Proposal 10: When TX and RX SL PRS resources collide each other, a prioritization rule is necessary to drop either operation based on their priorities.
Proposal 11: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is necessary to drop either operation based on their priorities.
Proposal 12: The following TP is captured in CR 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 the sidelink PRS resource and the associated PSCCH in OFDM symbols of SL PRS and PSCCH of slots configured for PSCCH and SL-PRS.
< Unchanged parts are omitted >


Proposal 13: The following TP is captured in CR 38.215.5.1.xx	Sidelink PRS channel busy ratio (SL PRS CBR)
	Definition
	SL PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion number of sub-channels the pairs of sidelink PRS resources and the associated PSCCHs 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 divided by the total number of the configured pairs of sidelink PRS resources and the associated PSCCHs in the transmission pool over the CBR measurement window. 


Proposal 14: The following TP is captured in CR 38.215.5.1.xx	Sidelink PRS channel occupancy ratio (SL PRS CR)
	Definition
	Sidelink PRS Channel Occupancy Ratio (SL CR) evaluated at slot n is defined as the total number of the pairs of sidelink PRS resources and the associated PSCCHs sub-channels used for its their transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured pairs of sidelink PRS resources and the associated PSCCHs sub-channels in the transmission pool over [n-a, n+b].


Proposal 15: No additional parameters are defined to be restricted based on CBR and priority.
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