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Introduction
In RANP#98-e meeting, the following objective [1] has been achieved which leads RAN1 to specify the NR sidelink positioning in Rel-18. Wherein, there is a need for RAN1 to specify support of resource allocation for SL PRS.
	[bookmark: _Hlk127261567][bookmark: OLE_LINK147]The specific objectives of this work item are:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· 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. 
· [bookmark: OLE_LINK162][bookmark: OLE_LINK163]Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· [bookmark: OLE_LINK145][bookmark: OLE_LINK146]Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signaling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signaling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [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 LMF. 
· Specify signaling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


During the past few meetings, there are already some discussion about the resource pool and resource allocation mechanism for SL-PRS (including Scheme 1 and Scheme 2), in this contribution, we would like to provide our further views on these aspects, based on the outcome of the previous RAN1 meetings.
Resource pool for SL-PRS
In RAN1#111 meeting, the following agreement has been achieved, which means either dedicated resource pool(s) and/or a shared resource pool(s) are supported for SL-PRS.
	Agreement
With regards to the SL Positioning resource allocation, support
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.
· Note: this does not imply that the design is the same for both types of resources pools
· Note: shared resources pool(s) should be supported with backward compatibility


According to the discussion progress during the last few meetings, there are still some remaining issues to be solved for dedicated resource pool and shared resource pool, respectively. For example, how PSCCH is transmitted along with SL-PRS in a dedicated resource pool, which level of sharing can be achieved for SL-PRS and SL PSCCH/PSSCH in a shared resource pool, etc. Therefore, in this section, we will further provide our views on the design details of both dedicated resource pool and shared resource pool. 
[bookmark: OLE_LINK152][bookmark: OLE_LINK153]Dedicated resource pool for SL-PRS
During RAN1#112bis meeting, the following agreement has been achieved which means 2nd stage SCI is not included in a dedicated resource pool.
	[bookmark: OLE_LINK18]Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· [bookmark: OLE_LINK45][bookmark: OLE_LINK46]FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH


[bookmark: _Hlk127265366][bookmark: _GoBack]According to the above agreements, SL-PRS will be transmitted along with a PSCCH in a same slot, which is quite similar to NR sidelink. Moreover, from our perspective, this agreement means that only 1st stage SCI is included in a dedicated resource pool, i.e., there is no PSSCH transmission in a dedicated resource pool. For the FFS part, we do not think this kind of feature should be supported because PSCCH should be always transmitted with SL-PRS in a same slot, to provide indication and further reservation information. Besides this, SL-PRS transmitted in a slot without associated PSCCH should not be supported in a dedicated resource pool as well, the motivation is to follow NR sidelink design as much as possible. Considering other channels, e.g. PSFCH, we think it is not necessary to be included in the resource pool because the SL-PRS transmission may not need the corresponding HARQ-ACK feedback.
[bookmark: OLE_LINK744][bookmark: OLE_LINK745][bookmark: OLE_LINK154]Proposal 1: Only SL-PRS and the corresponding PSCCH can be transmitted in a dedicated resource pool.
· SL-PRS cannot be transmitted in a slot without associated PSCCH;
· Other channels, i.e., PSSCH and PSFCH, is not necessary to be included in the dedicated resource pool.
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]Furthermore, when PSCCH is transmitted along with SL-PRS, the PSCCH-PRS mapping relationship should be considered and NR sidelink PSCCH-PSSCH mapping can be a reference. In NR sidelink, the starting position of the frequency domain of the PSCCH is the lowest PRB of the lowest sub-channel of the scheduled PSSCH, thus a relationship between PSCCH and PSSCH resource is established to avoid a dedicated and additional sensing/resource selection procedure for PSCCH. However, since Comb-based and TDM-based multiplexing are supported according to the below two agreements in RAN1#112 meeting, the framework will become quite different from the design in NR sidelink where only sub-channel level multiplexing is supported. Therefore, multiplexing rule b/w PSCCH and SL-PRS resources may need to be re-designed for NR SL positioning, and PSCCH-PSSCH mapping relationship can be a reference with the consideration of supporting of RE-level multiplexing for SL-PRS in SL positioning. The TDM-based multiplexing should also be considered when designing the SL PSCCH-PRS mapping rule.
	Agreement 
· [bookmark: OLE_LINK93][bookmark: OLE_LINK94]Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· 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 . 
· 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 
[bookmark: _Hlk130914149]TDM-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: TDM-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· FFS: Details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols.
· FFS: restrictions for the configuration of TDM-based multiplexing of SL PRS from different UEs in a slot, if any
· FFS: which resource allocation schemes are applicable
FFS: whether or not this is a separate UE capability



[image: ]
Figure 1 Illustration of PSCCH and PSSCH resource in NR sidelink

[image: ]
Figure 2 Illustration for RE level multiplexing b/w SL-PRS and PSCCH-SL PRS mapping

[bookmark: OLE_LINK95][bookmark: OLE_LINK96]Proposal 2: Mapping relationship b/w PSCCH and SL-PRS resources may need to be re-designed for NR SL positioning.
· PSCCH-PSSCH mapping relationship can be a reference;
· [bookmark: OLE_LINK66]Comb-based multiplexing of SL PRS should be considered when designing the mapping relationship;
· TDM-based multiplexing of SL PRS should also be considered when designing the mapping relationship.

Shared resource pool for SL-PRS
Regarding SL-PRS and PSCCH/PSSCH in a shared resource pool, there are some alternatives have been provided to address their relationship in a same resource pool.
	Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· [bookmark: _Hlk134628487]Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· [bookmark: _Hlk134630790][bookmark: OLE_LINK24]Alt. C.1: 2nd SCI only
· [bookmark: OLE_LINK22][bookmark: OLE_LINK23]Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS


[bookmark: OLE_LINK71][bookmark: OLE_LINK72]In NR sidelink, available resources are restricted by resource pool. From our perspective, if SL-PRS can be multiplexed with data in a same resource pool in frequency domain, more collision will be additionally caused due to resource overlap b/w SL-PRS and data. In addition, it may cause the issue of simultaneously processing data and PRS again in Rel-18, which is already not preferred in Rel-16/17. Therefore, we would like to propose that the symbols used for SL-PRS and SL data are semi-statically distinguished by configuration, e.g., by separate startSLsymbols and lengthSLsymbols configuration which make the two parts do not overlap with each other, or PSFCH-like configuration for the resources available for SL-PRS in a shared resource pool. Therefore, we propose to only support symbol-level semi-static TDMed configuration b/w the available resources for SL data and SL-PRS.


Figure 3 TDM resource pool configuration b/w PSCCH/PSSCH and SL-PRS

[bookmark: OLE_LINK606][bookmark: OLE_LINK607][bookmark: OLE_LINK743][bookmark: OLE_LINK33]Proposal 3: For a shared resource pool, with regards to PSSCH and SL-PRS multiplexing, only TDMing is supported, i.e., Alt. A.1 should be supported.
Regarding PSCCH and SL-PRS multiplexing, the logic should be same. We think only TDMing multiplexing should be supported. 
Proposal 4: For a shared resource pool, with regards to PSCCH and SL-PRS multiplexing, only TDMing is supported, i.e., Alt. B.1 should be supported.
In a shared resource pool, for the usage of PSSCH, if it can be used to convey both 2nd SCI and SL-SCH, it may cause much more complexity and workload for higher layer because it may need to design some principle to decide which set of parameters to be notified to PHY layer, when a UE will transmit SL-PRS and SL-SCH simultaneously. On the other hand, if SL-PRS is embedded in PSSCH transmission, the benefit of power boosting would be lost. Therefore, we propose to support PSSCH to convey 2nd SCI only when UE is triggered to transmit SL-PRS.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 5: For SL-PRS transmission in a shared resource pool, the associated PSSCH is only used to convey 2nd SCI, i.e., Alt. C.1 should be supported.
Resource allocation mechanism for SL-PRS
During the RAN1#110 meeting, an agreement has been achieved which has provided the study guideline for Scheme 2 SL-PRS resource allocation.
	[bookmark: OLE_LINK119][bookmark: OLE_LINK120]Agreement
[bookmark: OLE_LINK89][bookmark: OLE_LINK90]Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· [bookmark: OLE_LINK91][bookmark: OLE_LINK92]Inter-UE coordination 
· Aspects for congestion control mechanisms for SL-PRS


[bookmark: OLE_LINK121][bookmark: OLE_LINK122][bookmark: OLE_LINK622][bookmark: OLE_LINK623][bookmark: OLE_LINK6][bookmark: OLE_LINK7]For Scheme 2 SL-PRS resource allocation, it has been agreed that inter-UE coordination mechanism can be studied to enhance the reliability and performance for SL-PRS transmission during the SI phase. During the WI phase, it should be firstly clarified that both methods in and out of the R17 scope are open to be discussed in RAN1 meetings. From our perspective, another applicable method for mode 2 resource selection is to use a Mode 2(d) like method which has been discussed in Rel-16 sidelink, so as to perform centralized scheduling of RS resources for a set of UEs. For example, some neighbouring UEs which have positioning services between each other can form a group, and the one header UE (e.g., a server UE which has been discussed in RAN2) can take the responsibility for allocating resources to the other member UEs. One benefit is higher reliability can be obtained compared to UE autonomous selection procedure. Meanwhile, specification impacst on RE-level sensing/resource selection procedure may be avoided, because the scheduler UE (e.g., the server UE) can perform sensing and select a set of resources in a sub-channel level granularity, and then allocate them to the member UEs for performing RE-level multiplexing. This method is also benefit for mitigating the IBE impact since RB level multiplexing will be operated for different groups, but RE level multiplexing is only possible for UEs within a same group, wherein, the distance between group members is not much different.
[image: ]
Figure 4 Mode 2(d) like mechanism for SL-PRS resource allocation

[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Observation 1: Support a centralized scheduling mechanism for SL-PRS, e.g., mode 2(d) like method discussed in Rel-16 NR sidelink, can obtain higher reliability and mitigate the impact of IBE issue.
[bookmark: OLE_LINK630][bookmark: OLE_LINK631][bookmark: OLE_LINK750][bookmark: OLE_LINK38]Proposal 6: Centralized scheduling mechanism, e.g., mode 2(d) like method discussed in Rel-16 NR sidelink, can be considered as a candidate resource allocation mechanism for SL-PRS in Rel-18.
Regarding the SL signalling for resource reservation/indication, it has been agreed that SCI should be used for reserving/indicating one or more SL-PRS resources, which is similar with NR sidelink, during RAN1#110bis-e meeting.
	Agreement 
[bookmark: _Hlk118212518]With regards to SL signaling of the reservation/indication of SL-PRS resource(s) for dedicated resource pool and shared resource pool (if supported) for positioning:
· [bookmark: _Hlk118212553]Option A.1: SCI can be used for reserving/indicating one or more SL-PRS resource(s)
· Note: This does NOT mean that only SCI is being used. There can still be higher layer signaling for the purpose of indicating a part of SL-PRS configuration.
· FFS: Whether SCI is single stage SCI or two stage SCI 
· [bookmark: OLE_LINK141][bookmark: OLE_LINK142]FFS: SL-MAC-CE or other higher-layer signaling reservation/indication


However, there is still an FFS to further discuss whether SL-MAC-CE or other higher-layer signalling can be used for resource reservation/indication. From our perspective, since we have already agreed that the resource reservation/indication should be achieved by SCI, the intention to support additional kind of signalling for reservation/indication is not so clear. Moreover, in NR sidelink, there is no such mechanism has been supported, i.e., SL-MAC-CE or other higher-layer signalling cannot be used for reservation/indication, thus we propose not to support this feature for SL-PRS as well.
[bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK155]Proposal 7: SL-MAC-CE or other higher-layer signalling should not be supported for SL-PRS resource reservation/indication.
During the previous meetings, the following agreements have been reached for Scheme 2.
	Agreement
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
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· [bookmark: _Hlk131497810]Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· [bookmark: _Hlk131496896]Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE
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


[bookmark: OLE_LINK69][bookmark: OLE_LINK70]According to the above guideline, the legacy UE autonomous resource allocation in NR sidelink should be reused as much as possible. Therefore, for SL-PRS transmission triggering at the physical layer, at least it can be achieved by the UE’s own higher layers, as SL data transmission. However, for some specific SL positioning methods, some enhancements on the resource allocation mechanism can be considered to improve the performance. For example, for RTT-type solutions, if the interval b/w the SL-PRS resources selected by the two UEs in a SL communication pair can be small enough, then the impact of clock drift can be minimized accordingly. Then, some enhancements can be considered to guarantee the interval as small as possible. Thus, it can also be considered that support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A, for some specific cases, e.g., for SL RTT-type positioning procedure. Moreover, we prefer to use SCI as the lower layer signalling for SL-PRS transmission request.
[image: ]
Figure 5 Illustration of RTT type solution, the interval b/w the two selected resources are 2

[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Proposal 8: Some enhancements on resource allocation mechanism for RTT type solution should be introduced in Rel-18.
· The motivation is to guarantee the interval b/w the SL-PRS resources selected by the two UEs small enough and mitigate the impact on clock drift.
Proposal 9: With regards to the triggering of SL-PRS, the working assumption from RAN1#112bis meeting should be confirmed, i.e., support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A.
· Lower layer signaling should correspond to SCI.
Furthermore, regardless of whether SL-PRS is transmitted in a dedicated or shared resource pool, the resources which can be allocated to SL-PRS may be very tight, because most of the SL resources should be used for SL data transmission. Then, another way to alleviate the congestion condition is to reuse the Uu concept of SL-PRS muting. For example, in NR sidelink, for a periodic PSSCH transmission, if a candidate resource is collided with other UE’s reserved resource in a subsequent period but not in current period, the candidate resource still needs to be excluded by the resource selection procedure. For SL-PRS, it can be considered that UE can select this kind of resource instead but mute the corresponding occasion in the periodic transmission, which can provide more candidate resources for SL-PRS. However, if the candidate resource is collided in too many subsequent periods, this kind of resources are still needed to be excluded to make a better trade-off b/w resource efficiency and positioning performance.
[image: ]
Figure 6 An example for SL-PRS muting mechanism

[bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK41][bookmark: OLE_LINK42]Proposal 10: SL-PRS muting mechanism can be introduced to further alleviate the congestion condition.
· The corresponding enhancements on resource selection procedure for Scheme 2 may be required.
[bookmark: OLE_LINK97]Furthermore, for Scheme 2 in a dedicated resource pool, during last meeting, several Modifications have been provided and RAN1 may need to do further down-selections among the options under each Modification. From our perspective, NR sidelink resource selection procedure in section 8.1.4, TS38.214, shall be reused as much as possible unless critical issues have been identified when RAN1 design the details of Scheme 2 for SL-PRS resource selection. Therefore, we have the following proposal to show our views on the down-selections for each Modification:
Proposal 11: For Scheme 2, in a dedicated resource pool, for each Modification, we propose to down-select the following options:
· Modification 1: Option 1 or Option 2;
· Modification 2: Option 1;
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30]Modification 3: Option 1;
· Modification 6: Option 2; The candidate reservation interval values should be determined first.

SL-PRS time domain behavior
For the time domain behavior of SL-PRS, it has been agreed that at least the transmissions with and without periodic reservation are supported for SL-PRS, which is similar to SL data transmission.
	[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Agreement
For SL-PRS transmission, at least support the following
· [bookmark: _Hlk131510479]SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering


[bookmark: OLE_LINK127]First, from our understanding, activation/deactivation mechanism does not exist at least in sidelink mode 2 mechanism because this kind of semi-persistent mechanism by sending MAC CE in Uu is not supported in SL, if the activation and deactivation signalling for the semi-persistent SL-PRS implied that it is achieved by SL MAC CE, no baseline can be found in NR sidelink. Then from our perspective, to reduce the specification impacts and complexity, such type of time domain behavior for SL-PRS should not be supported in Scheme 2 for SL-PRS transmission.
However, in NR sidelink mode 1, such kind of semi-persistent transmission can be achieved by using configured grant type 2 where a DCI format 3_0 can be used for the activation/deactivation.
[bookmark: OLE_LINK132][bookmark: OLE_LINK133]Observation 2: In NR sidelink mode 2, semi-persistent transmission based on activation/deactivation achieved by SL MAC CE is not supported.
[bookmark: OLE_LINK156][bookmark: OLE_LINK157]Proposal 12: For SL-PRS, in Scheme 2, semi-persistent transmission with a transmission periodicity after activation and until deactivation is not supported.
Proposal 13: For SL-PRS, in Scheme 1, semi-persistent transmission with a transmission periodicity after activation and until deactivation can be supported.
· A DCI similar to format 3_0 is used for the activation/deactivation.
According to the above agreement, for the periodic transmission of SL-PRS as that in NR sidelink, the next period transmission is reserved by SCI and if a UE would like to stop the periodic transmission or change the transmission resource in the next period, it just needs to indicate “0” in the field of “Resource reservation period” in current period’s SCI. Such periodic SL-PRS should be supported at least for Scheme 2.
[bookmark: OLE_LINK130][bookmark: OLE_LINK131]For the R16 DL PRS like always-on periodic transmission of SL-PRS, in NR sidelink, there is no R16 DL PRS like always-on transmission at least in Mode 2 due to it is not beneficial for resource efficiency on sidelink if a UE can occupy a periodical resource all the time. UE can change/reselect the resource when a counter in MAC layer has been decremented to 0, or when re-evaluation/pre-emption occurs.
[bookmark: OLE_LINK32][bookmark: OLE_LINK182][bookmark: OLE_LINK183][bookmark: OLE_LINK165]Observation 3: In NR sidelink mode 2, R16 DL PRS like always-on transmission in which a UE can occupy a periodical resource all the time is not supported.
[bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK158][bookmark: OLE_LINK159][bookmark: OLE_LINK180]However, for SL-PRS, maybe always-on like transmission is applicable for one specific case, that is, when the UE is working in Scheme 1, maybe this kind of SL-PRS can be pre-configured to and transmitted by some RSU type UEs, which can provide positioning service continuously for the surrounding UEs. In this case, the allocated resources can be obtained from configured grant type 1. 
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK134][bookmark: OLE_LINK135]Proposal 14: R16 DL PRS like always-on periodic transmission of SL-PRS is applicable for Scheme 1 only.
[bookmark: _Ref31533076]Conclusions
In this contribution, we have shared our further views on resource allocation for SL positioning, including the resource pool design and resource allocation mechanism (including Scheme 1 and Scheme 2), the following observations and proposals are provided:
Observation 1: Support a centralized scheduling mechanism for SL-PRS, e.g., mode 2(d) like method discussed in Rel-16 NR sidelink, can obtain higher reliability and mitigate the impact of IBE issue.
Observation 2: In NR sidelink mode 2, semi-persistent transmission based on activation/deactivation achieved by SL MAC CE is not supported.
Observation 3: In NR sidelink mode 2, R16 DL PRS like always-on transmission in which a UE can occupy a periodical resource all the time is not supported.
Proposal 1: Only SL-PRS and the corresponding PSCCH can be transmitted in a dedicated resource pool.
· SL-PRS cannot be transmitted in a slot without associated PSCCH;
· Other channels, i.e., PSSCH and PSFCH, is not necessary to be included in the dedicated resource pool.
Proposal 2: Mapping relationship b/w PSCCH and SL-PRS resources may need to be re-designed for NR SL positioning.
· PSCCH-PSSCH mapping relationship can be a reference;
· Comb-based multiplexing of SL PRS should be considered when designing the mapping relationship;
· TDM-based multiplexing of SL PRS should also be considered when designing the mapping relationship.
Proposal 3: For a shared resource pool, with regards to PSSCH and SL-PRS multiplexing, only TDMing is supported, i.e., Alt. A.1 should be supported.
Proposal 4: For a shared resource pool, with regards to PSCCH and SL-PRS multiplexing, only TDMing is supported, i.e., Alt. B.1 should be supported.
Proposal 5: For SL-PRS transmission in a shared resource pool, the associated PSSCH is only used to convey 2nd SCI, i.e., Alt. C.1 should be supported.
Proposal 6: Centralized scheduling mechanism, e.g., mode 2(d) like method discussed in Rel-16 NR sidelink, can be considered as a candidate resource allocation mechanism for SL-PRS in Rel-18.
Proposal 7: SL-MAC-CE or other higher-layer signalling should not be supported for SL-PRS resource reservation/indication.
Proposal 8: Some enhancements on resource allocation mechanism for RTT type solution should be introduced in Rel-18.
· The motivation is to guarantee the interval b/w the SL-PRS resources selected by the two UEs small enough and mitigate the impact on clock drift.
Proposal 9: With regards to the triggering of SL-PRS, the working assumption from RAN1#112bis meeting should be confirmed, i.e., support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A.
· Lower layer signaling should correspond to SCI.
Proposal 10: SL-PRS muting mechanism can be introduced to further alleviate the congestion condition.
· The corresponding enhancements on resource selection procedure for Scheme 2 may be required.
Proposal 11: For Scheme 2, in a dedicated resource pool, for each Modification, we propose to down-select the following options:
· Modification 1: Option 1 or Option 2;
· Modification 2: Option 1;
· Modification 3: Option 1;
· Modification 6: Option 2; The candidate reservation interval values should be determined first.
Proposal 12: For SL-PRS, in Scheme 2, semi-persistent transmission with a transmission periodicity after activation and until deactivation is not supported.
Proposal 13: For SL-PRS, in Scheme 1, semi-persistent transmission with a transmission periodicity after activation and until deactivation can be supported.
· A DCI similar to format 3_0 is used for the activation/deactivation.
Proposal 14: R16 DL PRS like always-on periodic transmission of SL-PRS is applicable for Scheme 1 only.
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