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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This discussion paper mainly focuses on remaining issues from the following perspectives:
· Trigger of SL-PRS transmission and measurement
· Resource allocation and configuration of SL-PRS
· signaling procedure of SL-PRS transmission/measurement
· Other MAC open issues
2. Discussion
2.1	Trigger of SL-PRS transmission and measurement 
For ranging/SL positioning, once deciding the positioning methods after receiving ranging/SL positioning, the location server is also aware of which UEs to play the roles of transmitting UE (TX UE) and receiving UE (RX UE) for a SL-PRS transmission. The following step is that the location server triggers the SL-PRS transmission and corresponding measurement via SLPP message.
Due to the intrinsic function of trigger from the location server to UE, we consider the existing signaling messages of the same function can be reused as a baseline. Triggering TX UE to transmit SL-PRS is to notify TX UE with SL-PRS characteristics and the intended destination information, which resembles the procedure to provide assistance data. On the other hand, triggering RX UE to receive SL-PRS is to require RX UE to brace for reception and further to provide measurement reports or location calculation results.
Proposal 1: The location server (i.e. LMF/server UE) can trigger SL-PRS transmission and measurement via existing SLPP message:
· SLPP Provide Assistance Data to trigger SL-PRS transmission;
· SLPP Request Location Information to trigger SL-PRS measurement.
In regard to the detailed content of the above messages, we refer to RAN1 agreement for hints.
	Agreement
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS

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
For SL Positioning measurement report content, the following can be included:
· [SL PRS resource ID]
· ARP ID used for reception 
· Measurement results
· Rx-Tx timing difference and quality
· RSTD measurement and quality
· RTOA measurement and quality
· AoA measurement and quality
· RSRP, RSRPP measurement Time stamp
· Rx timestamp
· Tx timestamp
· LoS/NLOS indicator
· [UE identity information or information related UE identity information]
Note1: unified or separate report for different SL positioning methods is up to other WGs (e.g., RAN2)
Note2: whether to include UE identity information or information related UE identity information is up to RAN2, including whether this is optional in the report.
Agreement
Support to include SL PRS resource ID in sidelink positioning measurement report.
Note: RAN1 will not further discuss how LMF/UE could use reported resource ID.


If LMF intends to arrange a reference signal transmission in PC5 interface, the SLPP messages between LMF and the UE is carried via NAS message resembling LPP messages. Since LMF is able to maintain a SLPP session with all the involved UEs, LMF should be responsible for coordination of UE identity information to enable SL-PRS transmission and reception. 
Besides, for SL-PRS generation, sequence ID can be assigned by location server as well according to RAN2#123 bis meeting agreement.
	The SL-PRS sequence ID can be provided to the TX UE by the LMF/Server UE (via SLPP signalling).  If the Tx UE does not receive a sequence ID via SLPP message from the server, the Tx UE is expected to select one by itself. FFS exact SLPP signalling.


In combination with RAN1’s design, we’d like to make clarifications about the decision on sequence ID. First and foremost, it is the location server owns the initiative about whether to assign Sequence ID. If the location server decides not to provide Sequence ID to TX UE, from the perspective of TX UE, it is able to initiate SLPP Provide Assistance data to provide RX UE with autonomously-decided Sequence ID; or it is able to inform nothing to RX UE in SLPP layer regarding sequence ID. In the view of RX UE, if not receiving any seq ID via SLPP, RX UE would check the received SL-PRS by CRC scheme.
Apart from that, for SL-PRS transmission and reception, the AS identification of TX/RX UE(s) is not decided. Some may argue that, the L2 ID for SLPP transmission can be reused, which has a mapping relationship with the application ID for a specific ranging service. This can be a rational solution only when it is a unicast case, where the TX and RX sides can both use the legacy L2 ID. However, if the location server schedules SL-PRS transmission in a groupcast/broadcast manner, even TX maintains the legacy L2 ID, RX anyway needs to be notified about the L2 ID that it uses for the correct reception of such SL-PRS.
Observation 1: In the case of groupcasting/broadcasting SL-PRS, there is no way for RX UE to get knowledge of Destination L2 ID corresponding to groupcast/broadcast without any SLPP interaction.
It leads to an issue that how LMF obtains Source L2 ID and Destination L2 ID. One solution can be that LMF assigned randomly based on itself implementation. Another one can be handled by UE’s report during selection of anchor UE. Since it is LMF’s duty to select anchor UEs involved a positioning session, target UE needs to inform LMF of a list of discovered anchor UEs nearby. The L2 ID of the target UE and anchor UEs can be reported therein. However, since L2 ID changes over time, there can be a risk that LMF has an outdated information about UE’s identity via discovery. Moreover, as stated above, this solution only stands for the unicast type. The third substitute is that LMF can request the unknown L2 ID via SLPP request assistance data, which requires more time delay and signaling waste
Apart from that, when it comes to the situation that server UE functions as location server, it should have unicast link with both TX/RX UE (i.e. target UE and anchor UE) in PC5 essentially, thus there is no need for server UE to allocate another L2 ID for them specific to SL-PRS. For TX UE, sever UE should inform sequence ID, Destination L2 ID to receive SL-PRS and also the cast type. For RX UE, sever UE can just inform sequence ID to receive SL-PRS. However, if there is a newly assigned Destination L2 ID owing to the groupcast/broadcast type, the Destination L2 ID can also be informed for RX UE from server UE.
Proposal 2: LMF/Server UE provides sequence ID, source L2 ID, destination L2 ID and cast type to TX UE via SLPP Provide Assistance Data to trigger SL-PRS transmission.
Proposal 3: LMF/Server UE provides sequence ID and destination L2 ID to RX UE via SLPP Provide Assistance Data for SL-PRS measurement.
Proposal 4: If LMF/Server UE does not decide sequence ID, LMF/Server UE should request sequence ID from TX UE. TX UE decides and provides sequence ID to LMF/Server UE. 
Proposal 5: If RX UE does not receive any sequence ID, RX UE would check SL PRS based on 12 LSB bits CRC of PSCCH associated with the SL PRS.
2.2	Resource allocation and configuration of SL-PRS
At RAN2#123 meeting, the resource allocation when LMF is not involved were discussed. FFS when LMF is involved.
When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.
At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.
Besides, RAN1#114 meeting agreed that gNB schedules resources for resource allocation scheme-1 UE after a request.
	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


On top of that, it is agreed that LMF can perform as the location server when target UE and anchor UE(s) are both in coverage. Having the full knowledge of the QoS requirement of location service request and therefore the corresponding SL-PRS characteristics, LMF can request gNB to allocate an appropriate SL grant for the transmitting UE through provision of SL-PRS characteristics to gNB. An NRPPa message, for instance, POSITIONING INFORMATION REQUEST, can be reused to contain information of requested SL-PRS characteristics.
SL-PRS characteristics can be referred by gNB to configure the SL grant for scheme-1 transmitting UE directly, or to adjust the configuration of SL-PRS resource pool accordingly.
Proposal 6: LMF may provide SL-PRS characteristics to gNB for resource allocation via NRPPa message, e.g., POSITIONING INFORMATION REQUEST.
It is a common sense that the location server configures a reference signal intends for its transmission in a way of providing configuration of such signal directly to the transmitting entity. When it comes to SL-PRS, LMF/server UE sends SL-PRS characteristics directly to transmitting UE via SLPP message.
Proposal 7: LMF/server UE provides TX UE with SL-PRS characteristics via SLPP Provide Assistance Data.
The characteristics in Proposal 5 and Proposal 6 may share the same content. We further list the content of SL-PRS characteristics that LMF provides to gNB from a high-layer point of view for resource handling in reference to RAN1 agreement.
	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 
· DCI is used for the activation/release of the configured grant resources


Proposal 8: The SL-PRS characteristics provided from the LMF to gNB or from LMF/server UE to TX UE include via SLPP Provide Assistance Data:
- Priority
- Periodicity
- Bandwidth
- Symbol number
- Comb size
- Repetition number
- Delay Budget for SL-PRS
2.3	Signaling procedure of SL-PRS transmission
Based on the understanding from resource allocation schemes and reference signal configuration, we illustrate the procedures of SL-PRS transmission in three scenarios, categorized by UE’s resource allocation scheme and the decision entity of SL-PRS.
2.3.1	TX UE operated in scheme 1with NW-based operation
As in SL communication, it is gNB that decides resource allocation if UE is configured to perform SL service in Mode 1. Similarly, if TX UE is configured to work in scheme 1 resource allocation for SL-PRS transmission, gNB should also be responsible for resource configuration and allocation.
Figure 2.3-1 gives instructions for the normal procedures of how a SL-PRS transmission is carried out.


Figure 2.3-1 Transmitting UE in Resource allocation Scheme-1 with only gNB in resource scheduling

	Step 1: gNB may configure the UE with resource pool allowed for SL-PRS transmission/reception via RRCReconfiguration. The resource pool configuration can also be obtained from SIB12 or UE pre-configuration.
Step 2a: LMF decides not to provide Sequence ID for SL-PRS transmission, it further requests TX UE about Sequence ID via SLPP Request Assistance Data.
Step 2b: In response to Step 2a, TX UE provides its Sequence ID to LMF via SLPP Provide Assistance Data.
Step 3a: Based on need of ranging/SL positioning service, LMF resolves the positioning request and decides positioning methods, then provides transmitting UE with SL-PRS characteristics, source L2 ID, destination L2 ID and cast type for SL-PRS transmission, SL-PRS sequence ID is optionally provided.
Step 3b: LMF provides receiving UE with destination L2 ID for SL-PRS reception.
Note: According to SA2 contribution, to realize forwarding from LMF to receiving UE via any IC UE involved in this positioning session (can be transmitting UE), Step 3a/b may be realized in a form of SLPP containers  included in LCS request.
Step 4a-1: TX UE may provide SL-PRS characteristics and other information of gNB's interest to gNB via SidelinkUEInformationNR.
Step 4a-2: gNB may configure TX UE with Sidelink Configured Grant Type 1/2 via RRCReconfiguration.
Note. Step 3a-1 may or may not referred by gNB in configuration of SL CG.
Step 4a-3: gNB may activate TX UE with Sidelink Configured Grant Type 2 via DCI.
Step 4b-1: TX UE may provide SL-PRS characteristics and the destination of SL-PRS to gNB via SL PRS request MAC CE.
Step 4b-2: gNB may allocate TX UE with Dynaimc Grant via DCI based on Step 3b-1.

Step 4: After obtaining SL grant scheduled by gNB, TX UE transmits SL-PRS to RX UE.


In order to equip gNB with information of SL-PRS characteristics and thereafter allocation suitable SL grant for SL-PRS transmission, UE may provide SL-PRS characteristics to gNB via dedicated RRC message, similar to traffic pattern of SL data.
Proposal 9: When SL-PRS transmission is triggered, Scheme-1 TX UE may provide SL-PRS characteristics to gNB via SidelinkUEInformationNR if there is no available SL grant for SL-PRS transmission.
Furthermore, as discussed in Section 2.1, LMF can provide SL-PRS characteristics and the destination information to gNB, leading that gNB configures CG Type1/2 according to LMF’s provision and provides CG information to LMF. The enhancements are displayed in Figure 1-2.


Figure 2.3-2 Transmitting UE in Resource allocation Scheme-1 with LMF involved in resource scheduling

	Step 1: LMF may provide gNB with SL-PRS characteristics via NRPPa message, i.e. POSITONING INFORMATION REQUEST.
Step 2a/2b/2c: gNB may (re-)configure TX UE with resource pool allowed for SL-PRS, and/or Sidelink Configured Grant Type 1/2 via RRCReconfiguration.
Step 3: gNB may provide information of SL CG to LMF via NRPPa message, i.e. POSITONING INFORMATION RESPONSE.
Step 4a: LMF decides not to provide Sequence ID for SL-PRS transmission, it further requests TX UE about Sequence ID via SLPP Request Assistance Data.
Step 4b: In response to Step 2a, TX UE provides its Sequence ID to LMF via SLPP Provide Assistance Data.
Step 5a: Based on need of ranging/SL positioning service, LMF resolves the positioning request and decides positioning methods, then provides TX UE with SL-PRS characteristics, source L2 ID, destination L2 ID and cast type for SL-PRS transmission, SL-PRS sequence ID is optionally provided.
Step 5b: LMF provides RX UE with destination L2 ID for SL-PRS reception.
Note: According to SA2 contribution, to realize forwarding from LMF to receiving UE via any IC UE involved in this positioning session (can be transmitting UE), Step 5a/b may be realized in a form of SLPP containers  included in LCS request.
Step 6: TX UE transmits SL-PRS to RX UE.


Proposal 10: After receiving SL-PRS characteristics from LMF and allocating resource for TX UE, gNB may feedback to LMF with corresponding SL CG information (i.e. SL CG index) via NRPPa message, i.e. POSITONING INFORMATION RESPONSE.
Proposal 11: When triggering SL-PRS transmission, LMF may also provide SL CG index to TX UE.
2.3.2	TX UE operated in scheme 2 with NW-based operation
An in-coverage UE can also work under resource allocation Scheme2 if configured by gNB. In such case, LMF can provide SL-PRS characteristics to the involved gNB, where SL-PRS characteristics can be referred to influence resource handling on the level of resource pool.


Figure 2.3-3 Transmitting UE is IC in Resource allocation Scheme-2 with LMF involved in resource scheduling
	Step 1: LMF may provide gNB with SL-PRS characteristics like sequence ID, bandwidth, periodicity, L1 priority and destination/source information via NRPPa message, i.e. POSITONING INFORMATION REQUEST.
Step 2: gNB may (re-)configure TX UE with resource pool allowed for SL-PRS via RRCReconfiguration.
Step 3: gNB may response LMF that the resource pool reconfiguration is finished via NRPPa message, i.e. POSITONING INFORMATION RESPONSE.
Step 4a: LMF decides not to provide Sequence ID for SL-PRS transmission, it further requests TX UE about Sequence ID via SLPP Request Assistance Data.
Step 4b: In response to Step 2a, TX UE provides its Sequence ID to LMF via SLPP Provide Assistance Data.
Step 5a: Based on need of ranging/SL positioning service, LMF resolves the positioning request and decides positioning methods, then provides TX UE with SL-PRS characteristics, source L2 ID, destination L2 ID and cast type for SL-PRS transmission, SL-PRS sequence ID is optionally provided.
Step 5b: LMF provides RX UE with destination L2 ID for SL-PRS reception.
Note: According to SA2 contribution, to realize forwarding from LMF to receiving UE via any IC UE involved in this positioning session (can be transmitting UE), Step 5a/b may be realized in a form of SLPP containers  included in LCS request.
Step 6: TX UE performs resource sensing/reservation/selection and thus selects a SL grant.
Step 7: After selecting a SL grant itself, TX UE transmits SL-PRS to RX UE.


Proposal 12: After receiving SL-PRS characteristics from LMF, gNB may re-configure resource pool for IC UE via RRCReconfiguration.
2.3.3	TX UE operated in scheme 2 with UE-only operation
When it comes to OOC UE, which is not controlled by NW, it has to worked in resource allocation Scheme-2. According to RAN1 discussion history[3], from the perspective of transmitting UE, SL-PRS can be triggered by UE’s own higher layer, or another triggering UE’s higher layer (i.e. via SLPP msg, Figure3-1) and lower layer (i.e. via SCI, Figure3-2).
	RAN1#112bis meeting
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
RAN1#113 meeting
Agreement
In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS


In our understanding, SL-PRS is a reference signal designed especially for positioning on PC5 interface. The need for transmission of such signal should be originated from a ranging/sidelink positioning service, and further be owed to a layer responsible for the management of such function, i.e. SLPP layer.


Figure 2.3-4 Server UE triggers Resource allocation Scheme-2 OOC transmitting UE via SLPP

	Step 1: Based on need of ranging/SL positioning service, Server UE resolves the positioning request and decides positioning methods, then provides TX UE with SL-PRS characteristics.
Step 2a: Server UE provides TX UE with SL-PRS sequence ID, destination L2 ID and cast type for SL-PRS transmission, source L2 ID is optionally provided.
Note. Step 1 and 2a can be omitted if Server UE is integrated with TX UE.
Step 2b: Server UE provides RX UE with SL-PRS sequence ID for SL-PRS reception, source L2 ID and destination L2 ID are optionally provided.
Note. Step 1 and 2b can be omitted if Server UE is integrated with RX UE.
Step 3: TX UE performs resource sensing/reservation/selection and thus selects a SL grant.
Step 4: After selecting a SL grant itself, TX UE transmits SL-PRS to RX UE.


2.4	MAC open issues
2.4.1	priority handling for TX UE triggered by SCI
RAN1#114 meeting [3] designs the SCI-triggered SL-PRS:
	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


Besides, RAN1 replied LS [3] about the provision of priority for triggered SL-PRS:
	From RAN1 perspective,
· The triggered UE’s higher layer will provide the SL-PRS priority to lower layer as RAN1 agreed. From RAN1’s perspective, whether the triggered UE obtains the priority from higher layer signaling or determines the priority in its own higher layers is up to RAN2 and either option is feasible based on the current RAN1 design.
· Current RAN1 agreements do not support lower layer signaling, i.e. SCI, indicating SL-PRS priority for the triggered UE to transmit SL-PRS. RAN1 does not plan to pursue the discussion to support it in Rel-18.


[bookmark: _Hlk149657667]In our understanding, the lower layer triggered SL-PRS transmission is only applied for multi-RTT positioning. That is, the triggering UE is happened to be TX UE of the first SL-PRS transmission, waiting to be RX UE of the second SL-PRS transmission. Correspondingly, the transmitting UE is happened to be RX UE of the first SL-PRS transmission, expected to be TX UE of the second SL-PRS transmission.
Observation 2: SCI-triggered SL-PRS transmission is only applied for the second SL-PRS in RTT positioning methods.


Figure 2.3-5 Receiving UE triggers Resource allocation Scheme-2 OOC transmitting UE via SCI
Step 1: Based on need of ranging/SL positioning service, Server UE resolves the positioning request and decides positioning methods, then provides TX UE with SL-PRS characteristics.
Step 2a: Server UE provides TX UE with SL-PRS sequence ID, destination L2 ID and cast type for SL-PRS transmission, source L2 ID is optionally provided.
Note. Step 1 and 2a can be omitted if Server UE is integrated with TX UE.
Step 2b: Server UE provides RX UE with SL-PRS sequence ID for SL-PRS reception, source L2 ID and destination L2 ID are optionally provided.
Note. Step 1 and 2b can be omitted if Server UE is integrated with RX UE.
Step 3: RX UE performs resource sensing/reservation/selection and thus selects a SL grant.
Step 4: After selecting a SL grant itself, RX UE transmits SL-PRS to receiving UE.
Seeing from above, SCI Format 1-B and 2-D are two candidates for triggering SL-PRS, which contain one-bit indication of a next SL PRS request. However, the SCI associated with SL-PRS1 does not carry information about SL-PRS2. As stated by RAN1, the UE who is triggered for SL-PRS transmission can decide the priority from SLPP signalling or by its implementation. 
In our understanding, there is no need for higher layer interaction to save signalling overhead and time consumption. If transmitting UE is triggered by SCI, it could itself determine sequence ID by itself and determine priority of SL-PRS2 based on SL-PRS1 (i.e., equals to that of SL-PRS1).
Proposal 13: RAN2 to conclude that the transmitting UE triggered by SCI decides the priority of SL-PRS by its implementation, which requires no higher layer interaction.
[bookmark: _Hlk149491614]2.4.2	SL-PRS resource request
During RAN2#123bis meeting, the following agreements are come up in regard to SL-PRS resource request MAC CE.
Agreements:
Support the following at least the following contents within the MAC CE for SL-PRS resource request: FFS whether both of them can be items with a list
	Destination ID (indicated by an index rather than the complete destination ID)
	Priority 
When UL-SCH resource cannot accommodate SL-PRS resource request MAC CE plus its subheader, the UE should send SR to the gNB, either by SR-PUCCH or SR-PRACH.
SL-PRS resource request MAC CE is cancelled when the MAC CE is transmitted. FFS the other conditions to cancel the MAC CE. 
SR triggered by the SL-PRS resource request MAC CE is cancelled when the MAC CE is transmitted. FFS the other conditions to cancel the SR.
Decide on the issue of whether to reuse the legacy Sidelink Configured Grant Confirmation MAC CE when the CG configurations are provided by RAN1.
For the content of MAC CE, we believe that except for Destination index and priority, the bandwidth of SL-PRS should be at least contained in the request of SL-PRS resource. It is known that the request is towards gNB for resource scheduling for SL-PRS. But if the basic characteristic is not provided, how would gNB to address the appropriate sidelink dynamic grant for UE. Besides, resembling the buffer size in SL-BSR MAC CE, the bandwidth serves the exact requirement for SL-PRS transmission.
Proposal 14: Include SL-PRS bandwidth in the SL-PRS resource request MAC CE.
2.4.3	Condition of TX resource (re-)selection check
Agreements also reached for resource (re-)selection as follow.
	Leave the resource pool selection to UE implementation among resource pools allowing SL-PRS transmission when resource selection is triggered for SL-PRS transmission.
Legacy conditions for resource selection/reselection check can be reused when the shared pool is selected. 
Legacy conditions for resource selection/reselection can be the baseline when the dedicated pool is selected.


Noticed that the current spec describes trigger condition of resource reselection check is:
	If the TX resource (re-)selection check procedure is triggered on the selected pool of resources for a Sidelink process according to clause 5.22.1.1, the MAC entity shall for the Sidelink process:
<skipped the irrelevant part>


Although the resource pool (re-)selection for SL-PRS transmission is agreed to be left for UE implementation, meaning that there is no clear instruction on which type of resource pool to select. However, once selected a pool of resource and the resources within the pool satisfies the transmission, there is no way to choose another pool. Only if the resource pool cannot hold for the transmission requirement. 
For resource selection/reselection on the dedicated pool for SL-PRS, there can be another trigger condition for resource reselection check. Since the bandwidth of SL-PRS is the same as that of the dedicated pool, if the former SL-PRS transmission happens in a dedicated resource pool with a relatively small bandwidth; while the new coming one requires a larger bandwidth, the resource reselection can be therefore triggered.
Proposal 15: If the bandwidth of resources of the selected sidelink grant on the dedicated resource pool cannot fulfil the bandwidth of SL-PRS transmission, trigger the TX resource (re-)selection.
3.  Conclusion
In this contribution, we made the following proposals regarding the transmission and measurement of SL-PRS:
Trigger of SL-PRS transmission and measurement
Proposal 1: The location server (i.e. LMF/server UE) can trigger SL-PRS transmission and measurement via existing SLPP message:
· SLPP Provide Assistance Data to trigger SL-PRS transmission;
· SLPP Request Location Information to trigger SL-PRS measurement.
Observation 1: In the case of groupcasting/broadcasting SL-PRS, there is no way for RX UE to get knowledge of Destination L2 ID corresponding to groupcast/broadcast without any SLPP interaction.
Proposal 2: LMF/Server UE provides sequence ID, source L2 ID, destination L2 ID and cast type to TX UE via SLPP Provide Assistance Data to trigger SL-PRS transmission.
Proposal 3: LMF/Server UE provides sequence ID and destination L2 ID to RX UE via SLPP Provide Assistance Data for SL-PRS measurement.
Proposal 4: If LMF/Server UE does not decide sequence ID, LMF/Server UE should request sequence ID from TX UE. TX UE decides and provides sequence ID to LMF/Server UE. 
Proposal 5: If RX UE does not receive any sequence ID, RX UE would check SL PRS based on 12 LSB bits CRC of PSCCH associated with the SL PRS.
SL-PRS configuration
Proposal 6: LMF may provide SL-PRS characteristics to gNB for resource allocation via NRPPa message, e.g., POSITIONING INFORMATION REQUEST.
Proposal 7: LMF/server UE provides TX UE with SL-PRS characteristics via SLPP Provide Assistance Data.
Proposal 8: The SL-PRS characteristics provided from the LMF to gNB or from LMF/server UE to TX UE include via SLPP Provide Assistance Data:
- Priority
- Periodicity
- Bandwidth
- Symbol number
- Comb size
- Repetition number
- Delay Budget for SL-PRS
Scheme-1 UE request of resource in NW-based operation
Proposal 9: When SL-PRS transmission is triggered, Scheme-1 TX UE may provide SL-PRS characteristics to gNB via SidelinkUEInformationNR if there is no available SL grant for SL-PRS transmission.
Potential LMF involvement with resource allocation in NW-based operation
Proposal 10: After receiving SL-PRS characteristics from LMF and allocating resource for TX UE, gNB may feedback to LMF with corresponding SL CG information (i.e. SL CG index) via NRPPa message, i.e. POSITONING INFORMATION RESPONSE.
Proposal 11: When triggering SL-PRS transmission, LMF may also provide SL CG index to TX UE.
Proposal 12: After receiving SL-PRS characteristics from LMF, gNB may re-configure resource pool for IC UE via RRCReconfiguration.
L1 related issues
Observation 2: SCI-triggered SL-PRS transmission is only applied for the second SL-PRS in RTT positioning methods.
Proposal 13: RAN2 to conclude that the transmitting UE triggered by SCI decides the priority of SL-PRS by its implementation, which requires no higher layer interaction.
Proposal 14: Include SL-PRS bandwidth in the SL-PRS resource request MAC CE.
Proposal 15: If the bandwidth of resources of the selected sidelink grant on the dedicated resource pool cannot fulfil the bandwidth of SL-PRS transmission, trigger the TX resource (re-)selection.
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