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1 Introduction
In this contribution, we discuss about SL positioning solutions for Rel-18 study on expanded and improved NR positioning and provide our view. 
2 Discussion
In the SID [1], the following objective is included regarding the potential solutions for SL positioning:
	· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]


In the following subsections, we discuss about SL positioning methods/measurements, SL positioning reference signal (SL PRS), resource allocation of SL PRS, and procedure for SL positioning in order.
2.1 SL positioning methods and measurements
In RAN1#110 meeting [2], the following agreement was made for SL positioning methods and measurements as:
	Agreement
With regards to the Positioning methods supported using at least SL measurements, potential candidate positioning methods include at least the following:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· Note: other methods can still be studied
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified.


Among the positioning methods listed in the above agreement, SL-TDOA based positioning requires very accurate time synchronization among reference nodes. Achieving high synchronization accuracy among reference nodes is very difficult and expensive. It is important to note that SL environment is not the same as Uu. In SL, we cannot simply assume that perfect synchronization between anchor UEs transmitting or receiving SL-PRS. Therefore, possible solutions to mitigate or overcome the time offset between anchor UEs should be investigated further to make SL-TDOA based positioning feasible. 
Proposal 1: For SL-TDOA, further study necessity, whether it is feasible or not with possible solutions for minimizing synchronization error between SL UEs.
Depending on SL environments, the number of available measurement sources for positioning can be limited especially for OoC scenario and its quality can deteriorate when both anchor UEs and a target UE are moving. The evaluation results in our companion contribution [3] shows that the target UE’s selection of measurement sources (i.e. anchor UE/RSU) is important for achieving high positioning accuracy. Similarly, it would be necessary for the target UE to decide whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s). 
Proposal 2: In SL positioning, a target UE decides whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s).
2.2 SL positioning reference signal
In this section, we discuss about SL positioning reference signal (SL PRS) design. The SL PRS design would be a key factor for providing high positioning accuracy.
SL PRS sequence
In RAN1#110 meeting [2], the following agreement was made for SL PRS sequence as:
	Agreement
For the sequence of the new reference signal for SL positioning/ranging, down select between Alt 1 and Alt 2:
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.
· Alt. 2: ZC-based (SRS sequence as a starting point)


About the SL PRS sequence, the following advantages, for each sequence type, were discussed during the last meeting: 
Alt. 1: pseudorandom sequence
· PAPR and coverage requirements may not be a critical issue for SL communication. Therefore, ZC sequence is not used in the existing SL communication.
· Pseudorandom sequence is already supported in SL devices and using the same sequence would be beneficial from the complexity and implementation aspect.  
· Pseudorandom sequence is more robust than ZC sequence for high Doppler shift.
Alt. 2: ZC sequence
· ZC sequence can provide better PAPR compared to pseudorandom sequence.
· SRS positioning based on ZC sequences is supported for UL in the UE. A SL positioning reference signal using ZC sequences can reuse the same design, hence providing a common positioning reference signal design for UL and SL.
Even though the ZC sequence has lower PAPR property than pseudorandom sequence, we think that pseudorandom sequence is a better choice for SL PRS based on the discussion above. 
Proposal 3: For the sequence of the new reference signal for SL positioning/ranging, pseudorandom-based sequence is used.

SL PRS pattern
In RAN1#109-e [3] and RAN1#110 meeting [2], the following agreement was made for SL PRS as:
	Agreement
Study new reference signal for SL positioning/ranging using the existing PRS/SRS design and SL design framework as a starting point.
· The study could at least include: Sequence design, frequency domain pattern, time domain pattern (e.g. number of symbols, repetitions, etc), time domain behavior, configuration/triggering/activation/de-activation of the SL-PRS, AGC time, Tx-Rx Turanround time, supportable bandwidth(s), multiplexing options with other SL channels, randomization/orthogonalization options.
Note: The study of existing SL reference signal for SL positioning/ranging is not precluded. Companies are encouraged to perform performance evaluation/comparison to investigate whether such reference signals can meet the positioning accuracy requirements.
Agreement
A new reference signal should be introduced for supporting SL positioning/ranging.
Agreement
With regards to the frequency domain pattern, study further a Comb-N SL-PRS design. Study at least the following aspects:
· N>=1 (where N=1 corresponds to full RE mapping pattern)
· Fully staggered SL-PRS pattern (e.g., M symbols of SL-PRS with comb-N with M=N and, at each symbol a different RE offset is used), Partially staggered SL-PRS pattern (e.g., M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used), Unstaggered SL-PRS patterns (e.g., M symbol(s) of SL-PRS with comb- N, at each symbol a same RE offset is used, N > 1)
· The number of symbols of SL-PRS within a slot
· Any relation to the comb-N option
· RE offset pattern repetitions within a slot
FFS: Other frequency domain pattern(s)
Agreement
With regards to the frequency domain pattern, a Comb-N SL-PRS occupying M symbol(s) design should be introduced for the support of NR SL positioning
· Note: there could be multiple values for M, N
Agreement
With regards to the frequency domain pattern for multi-symbol SL-PRS, prioritize partially and fully staggered SL-PRS. 
· Note: this does not preclude comb N=1
· FFS: single symbol SL-PRS, if supported


From the above agreement, the new reference signal means that the existing SL signal is not used for SL PRS. However, the existing Uu PRS/SRS design can be the starting point for SL PRS. Since the frequency and time domain patterns in Uu PRS/SRS is very flexible already, we can reuse it for SL PRS. Specifically, Uu PRS supports the comb size N={2,4,6,12} while Uu SRS supports the comb size N={2,4,8}. Similar comb sizes can be considered for SL PRS but we can consider N=1 for SL PRS. The advantage of supporting N=1, is to allocate all subcarriers to one UE, when it is not feasible to multiplex users on different combs within the same PRB. Next, Uu PRS supports the symbol length M={2,4,6,12} while Uu SRS supports the symbol length M={1,2,4,8,12}. These M value can be considered at first. However, other new M values can be considered also if it's necessary is clearly identified.
Proposal 4: For the design of Comb-N SL-PRS occupying M symbol(s), consider to reuse Uu PRS/SRS design at first. 
· FFS: N=1 and other values for M

SL PRS configuration
In addition to PRS comb size (N) and PRS symbol length (M) as explained above, we need to consider the following parameters for SL PRS configuration based on the existing Uu PRS/SRS design as:
· PRS comb size (N) and comb offset
· PRS muting pattern
· PRS symbol length (M)
· PRS repetition 
· PRS transmission periodicity
In the above list, PRS comb size/comb offset and muting pattern (only for Uu PRS) are to avoid interference. Multiple comb size (N) can be supported for SL-PRS. In this case, we need to decide how to configure the comb size (N) for SL PRS transmission. The comb offset and muting pattern can be studied further whether it is necessary or not for SL PRS. Next, the PRS symbol length and repetition over slot (only for Uu PRS) is to enhance positioning performance. Multiple PRS symbol length (M) and repetition factor can be considered for SL PRS. We need to decide how to configure M and repetition factor for SL PRS transmission Also, PRS transmission periodicity can be configured for SL PRS.  
In addition, we need to consider the bandwidth configuration of SL PRS. It can be defined in a unit of sub-channels based on the existing SL resource pool as
· Starting PRB and the number of subchannels for SL PRS
Furthermore, we need to consider the maximum power configuration for SL PRS. It can be used for PRS interference mitigation. Lastly, we can consider to configure the latency bound for SL PRS transmission or measurement report in order to handle delayed responses. For example, when SL PRS is requested, its PRS transmission can be delayed more than a certain level. We can minimize or handle this delayed response by configuring the latency bound. Based on the discussion above, we suggest the following
Proposal 5: For SL PRS configuration, at least the following parameters are considered 
· SL PRS comb size, comb offset
· SL PRS muting pattern
· SL PRS symbol length 
· SL PRS repetition 
· SL PRS transmission periodicity
· Starting PRB and subchannel for SL PRS
· SL PRS max power 
· Latency bound for SL PRS transmission or measurement report
· FFS: which parameters are supported
· FFS: how the parameters can be decided for SL PRS transmission
2.3 SL positioning resource allocation
In this section, we discuss about resource allocation for SL positioning. In order to enable SL positioning, SL resources for positioning should be configured and allocated to UE. 
Scheme 1 and Scheme 2
In RAN1#110 meeting [2], it was decided to support both Scheme 1 and Scheme 2 resource allocation for SL positioning as:
	Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS


For Scheme 1 (network centric SL-PRS resource allocation), gNB and/or LMF can make a decision for SL PRS resource allocation according to the agreement above. However, further RAN2 study is required to determine the role of LMF for SL positioning resource allocation. Therefore, it is better to decide in RAN2 which entity (e.g. gNB, LMF, gNB & LMF) allocates resources for SL PRS considering the SL positioning architecture and signalling overhead/latency aspects. In Scheme 1, if the SL PRS resource is allocated by gNB and/or LMF, its information should be indicated to UE by DCI.
Proposal 6: In Scheme 1 (network centric SL-PRS resource allocation), gNB and/or LMF makes a decision for SL PRS resource allocation and the corresponding information is indicated to UE by DCI.
· It is up to RAN2 whether Scheme 1 is performed at gNB and/or LMF.
For Scheme 2 (UE autonomous SL-PRS resource allocation), UE can decide SL PRS resource by itself according to the agreement above. However, it is FFS for potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). We think that the existing Mode 2 resource allocation mechanism is reused for Scheme 2, i.e., based on sensing and resource exclusion. Also, we can discuss about IUC-like solutions. However, IUC-like solutions can be deprioritized and we can focus on other essential issues at first. 
Proposal 7: In Scheme 2 (UE autonomous SL-PRS resource allocation), UE can decide SL PRS resource based on principle of the existing Mode 2 resource allocation mechanism and the corresponding information is indicated by 1st SCI.
The transmission on SL PRS can be indicated by SL control information from the UE transmitting the SL PRS, to assist the UE(s) receiving the SL PRS to receive and measure the SL PRS. The SL control information can include time domain information, frequency domain information and code/sequence information. When transmitting SL control information for SL PRS, this can be included in the same slot (similar to transmission of PSCCH/PSSCH in the same slot SL communication) as illustrated in Figure 1(a). Alternatively, SL control information can be transmitted in a different slot with SL PRS. A single SL control information can indicate SL PRS transmission across multiple slots as illustrated in Figure 1(b), this can reduce signalling overhead and allow more resources to be allocated for SL PRS.
Proposal 8: For indication/reservation of SL-PRS resource(s), consider the following options for SL control information 
· Option 1: Same-slot SL control information signalling 
· Option 2: Cross-slot SL control information signalling 


Figure 1. SL control information for SL PRS. (a) same slot. (b) cross slot
Dedicated VS. Shared resource pool
In RAN1#110 meeting [2], the following agreement was made about dedicated and shared resource pool for SL positioning as:
	Agreement
With regards to the SL Positioning resource allocation, one of the following alternatives should be introduced for supporting SL positioning/ranging:
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· 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: whether other signals/channels can be present in the dedicated resource pool can be further discussed


For Alt. 1, SL positioning resources can be protected from the interference of data transmission by utilizing the dedicated resource pool. However, it will have inefficiency in the respect of resource utilization since two separate resource pools are necessary; one is for positioning and another is for SL communication. Also, this can increase UE complexity to perform resource allocation procedures for two different pools, independently. If the shared resource pool(s) with SL communication is used for SL positioning, positioning accuracy can be degraded due to limited bandwidth and from the interference and collisions that occur by co-located data transmissions. However, it is good for resource utilization efficiency by sharing the resource pool for SL data transmission and SL positioning. Since the dedicated and shared resource pool for SL positioning have its unique pros and cons, we think that Alt. 2 can be supported.
Proposal 9: Either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.

PHY structure
The PHY structure for SL positioning would depend on whether SL PRS is transmitted in the dedicated resource pool (Option 1) or in the shared resource pool with SL communication (Option 2). As in Proposal 7, we think that both approaches need to be supported for SL PRS resource allocation. For Option 1, we do not need to be tied by the existing PHY structure for SL communication. In this case, the PHY structure can consist of SL channels/signals only for SL positioning. Specifically, the first symbol can be used for automatic gain control (AGC) purpose to avoid distortion of SL PRS due to the increased AGC relative settling time (relative to symbol duration) arising from support of higher SCSs. The last symbol can be used for GAP symbol to allow the UE to switch between reception and transmission. PSCCH can be used to indicate information for SL PRS allocation in time and frequency domain. Most importantly, SL PRS symbols can be allocated within a slot. Other channels and signals such as PSFCH and 2nd SCI can be discussed further whether it is necessary or not. If the channels and signals are decided, we can discuss how to multiplex these in a slot. In this way, the PHY structure for SL positioning in the dedicated resource pool can be optimized for SL PRS transmission. In this PHY structure, SL PRS replaces PSSCH.
Proposal 10: For dedicated resource pool(s) for SL-PRS, new PHY structure is considered for SL PRS transmission including at least
· AGC/GAP symbols 
· PSCCH
· SL PRS symbols
· FFS: PSFCH, 2nd stage SCI
· FFS: how to multiplex channels/signals in a slot
According to the typical patterns of Uu PRS/SRS design and the agreed basic principle of SL PRS pattern, it is feasible to design multiple non-overlapping SL-PRS patterns for a given comb size and symbol number. Based on Uu PRS, Figure 2 illustrates two examples of 4 symbols of PRS with comb-4, and 12 symbols of PRS with comb-12, respectively. SL PRS can use this non-overlapping comb pattern. When multiple non-overlapping SL-PRS patterns are allowed in a resource pool, different UEs can be multiplexed on same time and frequency resource with non-overlapping SL-PRS patterns. The multiplexing can improve SL PRS capacity and resource utilization efficiency, especially when CBR in a resource pool is high. Therefore, at least for dedicated resource pool(s) for SL-PRS, we need to consider for supporting RE level multiplexing of SL PRS on same time and frequency resources. For shared resource pool(s), considering backward compatibility of PHY structure design for SL PRS, it can be further studied whether the principles for RE multiplexing in dedicate resource pool(s) can also be applied.
Proposal 11: At least for dedicated resource pool(s) for SL-PRS, consider SL PRS RE level multiplexing on same slot/subchannel to improve SL PRS capacity and resource utilization efficiency in a resource pool.
[image: ]
Figure 3. RE level multiplexing of orthogonal SL PRS patterns
On the other hand, for Option 2, SL PRS needs to be transmitted in the existing slot structure for SL communication. In a simple way, SL PRS can be transmitted in symbols for PSSCH. However, 2nd SCI is transmitted in symbols for PSSCH. Therefore, the symbol for SL PRS and 2nd SCI should not be overlapped each other. Related to PSCCH, we need to discuss further whether SL PRS and PSCCH can be FDMed with each other or not. Also, we need to discuss whether SL PRS can be transmitted in symbols for PSSCH DMRS or not. As a possible approach, SL PRS location can be determined from the last PSSCH DMRS symbol. 
Proposal 12: For shared resource pool(s) with SL communication, SL PRS is transmitted in the existing slot structure with the following principle as
· SL PRS can be transmitted in symbols for PSSCH.
· SL PRS is not transmitted in symbols for 2nd SCI. 
· FFS: Whether SL PRS can be transmitted in symbols for PSCCH. 
· FFS: Whether SL PRS can be transmitted in symbols for PSSCH DMRS.
In case of Option 2, considering the co-existence between SL communication and SL PRS, TX UE need to indicate whether SL PRS is transmitted in the shared pool or not. If this information is not indicated, RX UE may result in PSSCH and/or SL PRS decoding failure. Therefore, we propose:
Proposal 13: In a shared resource pool for SL PRS and SL communication, TX UE indicates whether SL-PRS is transmitted or not for co-existence with SL communication.
· FFS: signalling details

Resource allocation for SL-PRS
In RAN1#110 meeting [2], the following agreement was made about SL PRS resource allocation as:
	Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS


For the resource selection mechanism for SL PRS, we prefer to study how to reuse mode-2 resource allocation procedure in Rel-16 as a starting point, and further discuss if any necessary enhancements is needed. Also, inter-UE coordination (IUC) for SL PRS resource allocation can be based on Rel-17 IUC procedure that UE indicates preferred SL PRS resources, non-preferred SL PRS resources or detected collision between SL PRSs or between SL PRS and data. In addition, the possibility of a target UE scheduling SL PRS resource to the anchor UE(s) could also be further studied. Considering IUC is an optimization method on top of legacy mode-2 resource allocation mechanisms, the gain of IUC for SL PRS needs to be further justified. The aspects for congestion control mechanisms for SL-PRS will be discussed in the next subsection.
Proposal 14: For resource selection mechanism for SL PRS, use Rel-16 Mode-2 procedure as a starting point and further study if additional enhancements are needed. Also, Rel-17 IUC procedure can be studied as a starting point for IUC for SL positioning, but its benefit should be further studied. 

Congestion control for SL-PRS
According to the existing SL operation (Rel-16), congestion control is applied for PSSCH transmission. Specifically, a UE measures channel busy ratio (CBR) for SL transmission and then PSSCH transmission is controlled by CBR and priority. More specifically, parameter ranges such as MCS and the number of subchannels for PSSCH transmission are decided by CBR and priority. For Mode 1 resource allocation, RRC_CONNECTED UEs report CBR to the gNB. In Mode 2 resource allocation, a UE should meet the channel occupancy ratio (CR) limit for congestion control. Similarly, the congestion control for SL PRS transmission needs to be supported because it is also important for SL positioning. For example, the parameters for SL PRS configuration in Proposal 1 can have restricted ranges based on CBR and priority. Figure 1 illustrates an example for congestion control for SL PRS. The UE performs CBR measurement for SL PRS and then the parameters for SL PRS configuration is controlled by CBR and priority. The corresponding parameter ranges are configured in resource pool by CBR level and priority as shown in Figure 1. Notice that the priority value for SL PRS transmission can be different with the priority value of PSSCH transmission. Also, the definition of CBR/RSSI/CR for SL positioning can be different with that of PSSCH. This can be studied further. For Mode 1 like SL PRS resource allocation, RRC_CONNECTED UEs can report CBR for SL PRS to the gNB. In Mode 2 like SL PRS resource allocation, a UE should meet the CR limit for congestion control of SL PRS. Based on this, we propose:
Proposal 15: In Scheme 2 (UE autonomous resource allocation), congestion control for SL PRS is supported and congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority.
· The priority value for SL PRS transmission can be decided independently with the priority value of PSSCH transmission.
· CBR measurement for SL PRS can be reported to gNB.
· Congestion control for SL PRS can restrict CR limit of SL PRS by CBR and priority.
· FFS: The definition of CBR/RSSI/CR for SL positioning.
2.4 SL positioning procedure
In this section, we discuss about SL positioning procedure related to measurement report, positioning related information transfer, and SL PRS power control. The measurement report and positioning related information transfer should be performed together with SL PRS transmission to enable SL positioning. In addition, power control can work for improving the reception and transmission of SL PRS between UE of a long distance.   
SL positioning measurement report
In RAN1#109-e [3] and RAN1#110 meeting [2], the following agreement was made for SL positioning measurement report as:
	Agreement
With regards to the Sidelink Positioning measurement report,
· Study the contents of the measurement report  (e.g. time stamp(s), quality metric(s), ID(s), angular/timing/power measurements, etc)
· Study the time domain behavior of the measurement report (e.g. one-shot, triggered, aperiodic, semi-persistent, periodic)
FFS whether the Sidelink Positioning measurement can be a high-layer report and/or a lower layer report.
Agreement
For the content of the sidelink positioning measurement report, potential elements may include at least the following:
· One or more sidelink positioning measurement(s)
· Timestamp(s) associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· Identification Information for a sidelink positioning measurement
FFS any detail for the above


In the above agreement, further details on the contents and signaling can be discussed after decision of supported SL positioning methods in RAN1 and architecture in SA2/RAN2 (whether SL positioning protocol can be introduced and high-layer report is feasible or not). According to RAN2 agreement [5] below, there can be a UE as location sever as:
	Agreement:
RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.


Therefore, further SA2/RAN2 decision is necessary for supported SL positioning architecture. At this stage, we need to discuss where UE can report measurement results. Specifically, the following can be considered as the destination for reporting SL positioning measurement as
· Another UE (FFS by SA2/RAN2 for a UE as a location server)
· gNB
· LMF
We can consider to support one or more than one destination for SL measurement reporting based on the further discussion.
Proposal 16: Study the following as the candidate destination for SL measurement reporting
· Another UE (FFS by SA2/RAN2 for a UE as a location server)
· gNB
· LMF (FFS by RAN2 whether it is a feasible option or not) 

Positioning related information transfer
The positioning related information here means known location information of anchor UE/RSU for SL positioning. If the know location information is transmitted from the anchor UE, the selection of anchor UE(s) with reliable location coordinate values is very important to achieve high SL positioning accuracy both for absolute and relative positioning as we discussed in our companion contribution [4]. Therefore, when the known location information is transferred into target UE, the UE need to provide a reliability of known location information. Therefore, we propose:
Proposal 17: Consider for UEs to indicate a reliability of known location information to the target UE for SL positioning.

SL PRS power control
In RAN1#109-e meeting [3], the following agreement was made for SL PRS power control as:
	Agreement
Study power control mechanisms for SL-PRS transmission, including whether it is necessary.


We think that the existing SL power control mechanisms can be a start point for SL PRS power control. In this regard, the following aspects need to be considered at first for SL PRS power control as:
· SL PRS design
· Power control scheme
· Pathloss
· 
In the above list, SL PRS design would be a key factor for deciding the SL power control mechanism. Specifically, how SL PRS is mapped in time and frequency resources will decide how SL power control can be formulated. Therefore, in order to decide SL PRS power control, SL PRS transmission bandwidth and multiplexing with other SL channels/signals should be determined at first. Next, the power control scheme in the above list means open loop power control (OLPC) or closed loop power control (CLPC) schemes. At this stage, the motivation is not clear to introduce CLPC for SL PRS power control since it was not introduced in other SL channels/signals. Next, the pathloss in the above list means that power control will be based on DL pathloss and/or SL pathloss. We need to discuss further which pathloss will be used for SL PRS power control. Lastly,  in the above list means the maximum power controlled for congestion control. In the existing PSSCH power control, it is obvious that  is based on PSCCH. However, in case of SL PRS, how it is transmitted (i.e., whether it is multiplexed with PSSCH or not),  can be based on PSCCH and/or SL PRS. Based on the above discussion, we propose:
Proposal 18: Consider the following aspects for SL PRS power control.
· SL PRS transmission bandwidth and multiplexing with other SL channels/signals
· Whether only OLPC is applied
· Whether only DL pathloss is applied or SL pathloss is applied additionally
· Whether  is applied for PSSCH and/or SL PRS
3 Conclusions
This contribution discusses about solutions for SL positioning. Based on the discussion, the following proposals and observation are provided:
Proposal 1: For SL-TDOA, further study necessity, whether it is feasible or not with possible solutions for minimizing synchronization error between SL UEs.
Proposal 2: In SL positioning, a target UE decides whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s).
Proposal 3: For the sequence of the new reference signal for SL positioning/ranging, pseudorandom-based sequence is used.
Proposal 4: For the design of Comb-N SL-PRS occupying M symbol(s), consider to reuse Uu PRS/SRS design at first. 
· FFS: N=1 and other values for M
Proposal 5: For SL PRS configuration, at least the following parameters are considered 
· SL PRS comb size, comb offset
· SL PRS muting pattern
· SL PRS symbol length 
· SL PRS repetition 
· SL PRS transmission periodicity
· Starting PRB and subchannel for SL PRS
· SL PRS max power 
· Latency bound for SL PRS transmission or measurement report
· FFS: which parameters are supported
· FFS: how the parameters can be decided for SL PRS transmission
Proposal 6: In Scheme 1 (network centric SL-PRS resource allocation), gNB and/or LMF makes a decision for SL PRS resource allocation and the corresponding information is indicated to UE by DCI.
· It is up to RAN2 whether Scheme 1 is performed at gNB and/or LMF.
Proposal 7: In Scheme 2 (UE autonomous SL-PRS resource allocation), UE can decide SL PRS resource based on principle of the existing Mode 2 resource allocation mechanism and the corresponding information is indicated by 1st SCI.
Proposal 8: For indication/reservation of SL-PRS resource(s), consider the following options for SL control information 
· Option 1: Same-slot SL control information signalling 
· Option 2: Cross-slot SL control information signalling 
Proposal 9: Either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.
Proposal 10: For dedicated resource pool(s) for SL-PRS, new PHY structure is considered for SL PRS transmission including at least
· AGC/GAP symbols 
· PSCCH
· SL PRS symbols
· FFS: PSFCH, 2nd stage SCI
· FFS: how to multiplex channels/signals in a slot
Proposal 11: At least for dedicated resource pool(s) for SL-PRS, consider SL PRS RE level multiplexing on same slot/subchannel to improve SL PRS capacity and resource utilization efficiency in a resource pool.
Proposal 12: For shared resource pool(s) with SL communication, SL PRS is transmitted in the existing slot structure with the following principle as
· SL PRS can be transmitted in symbols for PSSCH.
· SL PRS is not transmitted in symbols for 2nd SCI. 
· FFS: Whether SL PRS can be transmitted in symbols for PSCCH. 
· FFS: Whether SL PRS can be transmitted in symbols for PSSCH DMRS.
Proposal 13: In a shared resource pool for SL PRS and SL communication, TX UE indicates whether SL-PRS is transmitted or not for co-existence with SL communication.
· FFS: signalling details
Proposal 14: For resource selection mechanism for SL PRS, use Rel-16 Mode-2 procedure as a starting point and further study if additional enhancements are needed. Also, Rel-17 IUC procedure can be studied as a starting point for IUC for SL positioning, but its benefit should be further studied. 
Proposal 15: In Scheme 2 (UE autonomous resource allocation), congestion control for SL PRS is supported and congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority.
· The priority value for SL PRS transmission can be decided independently with the priority value of PSSCH transmission.
· CBR measurement for SL PRS can be reported to gNB.
· Congestion control for SL PRS can restrict CR limit of SL PRS by CBR and priority.
· FFS: The definition of CBR/RSSI/CR for SL positioning.
Proposal 16: Study the following as the candidate destination for SL measurement reporting
· Another UE (FFS by SA2/RAN2 for a UE as a location server)
· gNB
· LMF (FFS by RAN2 whether it is a feasible option or not) 
Proposal 17: Consider for UEs to indicate a reliability of known location information to the target UE for SL positioning.
Proposal 18: Consider the following aspects for SL PRS power control.
· SL PRS transmission bandwidth and multiplexing with other SL channels/signals
· Whether only OLPC is applied
· Whether only DL pathloss is applied or SL pathloss is applied additionally
· Whether  is applied for PSSCH and/or SL PRS
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