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In RAN #94e e-meeting, study solutions for sidelink positioning have been captured in FS_NR_pos_enh2 [1]. In this contribution, we present our views on the potential solutions for SL positioning.
	· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· 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]



Positioning techniques
	[bookmark: Pro2]
Agreement
· With regards to the RTT-type solutions using SL, down-select between the following 2 alternatives: 
· Alt. 1: it corresponds to a single-sided RTT method
· Alt. 2: it may correspond to either a single-sided or double-sided RTT method
· With regards to the double-sided RTT, 
· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift
· Study the order of the SL-PRS transmissions for double-sided RTT
· Study the impact of UE mobility
· FFS study whether there is or what is the spec impact of double-sided RTT method
· Note: the above may correspond to RTT with one or multiple devices
Agreement
For the study of SL-AoA positioning method, 
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement should be included 
· FFS: Definition of the measurements
· Study further whether other measurements can be applicable
· Study further the frame of reference (LCS or GCS)
Agreement
With regards to SL-TDOA positioning method for SL-only positioning,
· It corresponds to a method where SL-PRS is being transmitted from multiple anchor UEs to a target UE (i.e., DL-TDOA-like operation), and/or from a target UE to multiple anchor UEs (i.e. UL-TDOA-like operation) at least for the purpose of absolute positioning estimation of the target UE
· Study the detailed procedure, necessary signalling for SL-TDOA, method(s) to mitigate impact of c between multiple anchor UEs including whether such method(s) are needed.
Agreement
· From the potential candidate Positioning methods using at least SL measurements, at least the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· FFS: SL-AoD



In RAN1 #110b-e meeting, it has been agreed that RTT-type solution(s) using SL, SL-AoA and SL-TDOA positioning techniques should be introduced for SL positioning. In this section, we present our views on those techniques for SL positioning.
RTT for SL positioning
In the subsection, the performance and impact of clock offset for single-sided RTT and double-sided RTT are provided. 
The clock error for single-sided RTT
	TS 38101-1-h10 6.4E.1.1
The UE modulated carrier frequency for NR V2X sidelink transmissions in Table 5.2E.1-1, shall be accurate to within ±0.1 PPM observed over a period of 1 ms compared to the absolute frequency in case of using GNSS synchronization source. The same requirements applied over a period of 1 ms compared to the carrier frequency received from the gNB or V2X synchronization reference UE in case of using the gNB or V2X synchronization reference UE sidelink synchronization signals.


Based on TS 38101-1, if two UEs have the same synchronization source, the clock error between 2 UEs would be within ±0.1 PPM. However, if the synchronization source is different, the clock error will be larger than ±0.1 PPM. With the clock error between two UEs, the potential error will be introduced in the estimated propagation delay as follows:

Where  and  the clock offset of UE 1 and UE 2, is the difference between UE transmitting time of SL-PRS and UE receiving time of SL-PRS. 
Based on the above equation, the error will increase as the increasing of . For example, even though the clock error between two UEs is 0.2 PPM (that is  PPM), the error can be 100ns if the  is assumed as 1s. Some values of estimated propagation delay errors with different clock errors and are listed in Table 1:  
[bookmark: _Ref118725512]Table 1 The estimated propagation delay errors with different clock errors and 
	Clock error

	0.2 ppm
	2 ppm
	5 ppm
	10 ppm
	20 ppm

	1ms
	0.1 ns
	1 ns
	2.5 ns
	5 ns
	10 ns

	10ms
	1 ns
	10 ns
	25  ns
	50 ns
	100 ns

	100ms
	10 ns
	100 ns
	250 ns
	500 ns
	1000 ns

	1s
	100 ns
	1000ns
	2500 ns
	5000 ns
	10000 ns


Observation 1: 
· The estimated propagation delay errors for RTT would increase with the increasing of  which is the difference between UE transmitting time of SL-PRS and UE receiving time of SL-PRS.
· 100ns estimated errors would be introduced in RTT if the clock error between two UEs is 0.2 PPM and  is 1s.
· The performance of single-sided RTT
In this section, we provide the evaluation result of single-sided RTT with clock offset. Where the clock offset is 0.2 PPM and the is assumed as 100ms. The simulation results are listed in the following figure. 
[image: ]
Figure 1 Performance of single-sided RTT
Based on the evaluation results, we can find that 
Observation 2: 
· With clock offset of 0.2 PPM, the performance of single-sided RTT is 1.9m @90%, and degradessignificantly compared with the results of SL-RTT without clock offset.
Double-sided RTT 
Double-sided RTT is widely used for UWB positioning and can reduce the impact of clock error. Take the following figure as an example, the propagation delay T can be estimated by two measurements (i.e.,  , , , ), that is:
· 
· 
And then, we find that  can be
· 
Where


So,  the propagation delay T can be estimated as:



Figure 2 double-sided RTT
In this case, the error of propagation delay estimation due to clock error can be:

Where
  and  the clock offset of UE 1 and UE 2; 
 is estimated propagation delay between UE1 and UE 2, which will be smaller than the CP length and much less than the difference between UE transmitting time of SL-PRS and UE receiving time of SL-PRS.
Observation 3: 
· The error of propagation delay estimation due to clock error for double-sided RTT will be significantly reduced compared with that of single-sided RTT method considering the estimated propagation delay will be smaller than the CP length and the error of propagation delay estimation for double-sided RTT is the multiple of clock error and the estimated propagation delay. 
· Around 0.02ns estimated errors will be introduced in double-sided RTT if the clock error between two UEs is assumed as 0.2 PPM.

summary
Based on the analysis and evaluation of single-sided RTT and double-sided RTT, we can find the performance of double-sided RTT is better and can mitigate the impact of clock offset. Therefore, we support Alt 2.
Proposal 1: 
· With regards to the RTT-type solutions using SL, Alt 2 is preferred
· Alt. 2: it may correspond to either a single-sided or double-sided RTT method

SL-AoA
SL-AoA has been agreed to support the angle ranging. For the additional measurement, per path angle can be further considered since the per path AoA measurement has been supported in Rel-17 positioning. In addition, for the LCS vs GCS, LCS needs to be supported at least, and whether the GCS can be supported or not is up to UE capability (ie., whether accurate geographic direction information can be obtained by the UE in real-time).
Proposal 2: 
· With regards to  SL-AoA
· The AoA measurement associated with the first path and additional path can be considered
· LCS should be supported, and GCS is up to UE capability.

SL-TDOA
In Rel-16, the RSTD measurement in TDOA is the timing difference between different TRPs. And in the last meeting, SL-TDOA has been agreed to absolute positioning estimation of the target UE based on the signaling transmission between multiple anchor UEs and target UE. So, the remaining issue is whether the SL-TDOA can be used for ranging and relative positioning. Firstly, due to a synchronization error and definition, it is difficult to be used for the ranging and relative positioning between two UEs directly. But, some companies suggest determining ranging and relative positioning by the absolute positioning of target UE and anchor UE(the absolute positioning is estimated by SL-TDOA). That is, 
  relative positioning = “the absolute positioning of the target UE” – “the absolute positioning of anchor UE A”
where: 
(1) the absolute positioning of target UE is estimated by the signaling transmission between multiple anchor UEs and target UE
(2) the absolute positioning of anchor UE A is estimated by the signaling transmission between multiple anchor UEs and target UE
So,  the issue is
(1) whether support to transmit the multiple SL-RSTD results of the anchor UE A to target UE
For us, even though supporting transmission of the multiple SL-RSTD results of the anchor UE A to the target UE, there is still a problem with how to ensure the two anchor UE sets of anchor UE A and target UE is the same. Otherwise, the synchronization errors will impact each absolute positioning seriously. In this case, we wonder about the benefit of transmitting the multiple SL-RSTD results of the anchor UE A to target UE by PC5 between anchor UE A and target UE directly since it is difficult to guarantee the two anchor UE sets are the same. Therefore, for mode 1, we are okay to mitigate the error on the LMF side with multiple anchor UE A. But, for mode 2, we prefer not to support to transmit the multiple SL-RSTD results of the anchor UE A to target UE directly.
Another issue is that the SL-TDOA is based on DL-TDOA or based on UL- TDOA. In our opinion, if the anchor UE is roadside units, DL-TDOA is preferred. 
Proposal 3: 
· With regards to  SL-TDOA
· Only used for the purpose of absolute positioning estimation of the target UE
· The SL-TDOA based on DL-TDOA is preferred at least for the case that anchor UE is roadside units.

Hybrid positioning
If hybrid positioning is supported, we prefer to operate DL-PRS measurement and SL-PRS measurement separately (i.e., hybrid RSTD measurement based on DL-PRS and SL-PRS is calculated by the implementation). And the target UE calculates its position based on measurement results of DL-PRS and SL-PRS (e.g., DL-RSTD and SL-RSTD, or TX-RX timing difference based on DL-PRS and TX-RX timing difference based on SL-PRS). 
Proposal 4: 
·  Hybrid positioning is supported by the implementation. 
Positioning enhancement with multi-panel
In NR positioning enhancement, ARP and TEG ID have been introduced for multi-panels to achieve high accuracy positioning.
The current antenna configuration in TR37.885 for V2X is placed as option 2 shown below which is a distributed antenna system. Besides, according to the analysis in the 5GAA LS, the distributed antennas on the vehicle may affect the positioning performance and reduce the required number of gNB/RSUs to achieve the target positioning accuracy.
	TR 37.885 6.1.4[6]
-	Option 2: Two panels are placed in the vehicle as follows and the antenna pattern for each location is given by Tables 6.1.4-10 and, 6.1.4-11. The antenna array configuration is given by Table 6.1.4-12.
-	For vehicle type 1, one panel at the front bumper and one panel at the rear bumper
-	For vehicle type 2, one panel at the front rooftop and one panel at the rear rooftop
-	For vehicle type 3, one panel at the front rooftop and one panel at the rear rooftop


In addition, we evaluate positioning metrics based on the existing antenna configuration and multiple panels configuration (that is option 2 for the vehicle) in V2X positioning. We can find the performance gain with the distributed multiple antenna panels system for V2X positioning in our companion contribution [2].
Therefore, the following observation and proposal are proposed. 
Observation 4: 
· With distributed antenna systems, the positioning performance will be improved compared to single-panel antenna systems.
Proposal 5: 
· Two antenna panels can be considered for V2X positioning.
· Multiple antenna panels’ measurement and SL-PRS configuration can be further considered. 
SL PRS design 
It has been agreed that a new reference signal should be introduced for supporting SL positioning/ranging. In this section, we present our views on SL PRS design for SL positioning.
SL-PRS sequence generation
	RAN1 109e-meeting
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
For the sequence of the new reference signal for SL positioning/ranging, use
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.



In Rel-16, the  of DL-PRS for sequence mapping is defined by

where the pseudorandom sequence   shall be initialized with

And the  can be used to identify the PRS sequence (e.g., to identify the  PRS from different TRPs).
However, the current SL parameter  in SL RS sequence generation is 10bits or 16 bits of CRC of corresponding 1st SCI, which is different from the Rel-16 positioning signal. Therefore, we have some concerns about directly reusing the  of SL RS for RTT positioning for SL PRS, for example 
· If the current SL parameter  is used to SL PRS for positioning, any UE can get   based on the CRC of the 1st SCI. And UEs could measure the positioning signal, which may expose some information about the UE transmitting the SL PRS.
· For RTT positioning, some relationships between SL-PRS1 from UE1 and SL-PRS2 from UE2 may be required, so that UE1 knows that SL-PRS2 is a feedback signal.
Therefore, in our view, the  of SL-PRS can be associated with some UE information (e.g pre-configured sequence ID, source ID). In this case, if UEs cannot obtain that information in advance, those UEs would not measure the corresponding SL-PRS successfully.
Proposal 6: 
· The  of SL PRS should be associated with some UE information (e.g., pre-configured sequence ID, source ID).
SL-PRS pattern
	
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

Agreement
With regards to the frequency and time domain pattern of a SL-PRS resource within a slot has the following characteristics:
· With regards to the value N (comb size) and the number M of SL-PRS symbols within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround:
· At least the following values are considered as potential candidate values: N = {1,2,4,6,8,12}
· FFS: the values considered as potential candidate values for M
· FFS1: Whether to consider N>12 as a potential candidate value(s)
· The symbols of a SL-PRS resource within a slot are consecutive symbols
· FFS: consecutive and/or non-consecutive symbols for shared resource pool (if supported)
· FFS: RE-Offset sequence within a SL-PRS resource, including whether to have in the end of the SL-PRS pattern a symbol with the same RE-offset as the first symbol, for phase-tracking purpose

Agreement
Study further the granularity of time-domain resource allocation for SL-PRS transmission.



With regards to the frequency domain pattern for SL-PRS, it has been agreed that the Comb-N SL-PRS needs to be studied further, and the values of {1,2,4,6,8,12} can be considered as potential candidate values for N. Considering the comb size of DL-PRS with {2,4,6,12} the value of  can be used. The value of 12 can be further studied. In our opinion, if only fully staggering is supported, the value of N = 12 is not supported. In this case, the M is equal to or larger than 12, there is no additional symbol(s) for PSCCH which is used for SL-PRS scheduling. If partial staggering is supported, the value of N =12 can be supported that the value of M can be smaller than 12 which means that symbol(s) may be available for PSCCH transmission. 
Considering SL structure (e.g., excluding the PSCCH symbol, AGC, or GP symbol for SL-PRS transmission), the number of DL-PRS symbols (i.e., ) can be taken into consideration and needs to be enhanced for SL-PRS transmission. In addition, 12 symbols are impossible for SL-PRS transmission in a slot if two or more symbols are assumed to be used for PSCCH, AGC, and GP. 
Besides, given the limited communication range between UEs for SL positioning, we think a partial staggered pattern needs to be supported in SL-PRS. For the RE offset sequence within a SL-PRS resource, the RE offset can be determined based on UE information or indicated by SCI. If RE offset is indicated by SCI, the SL PRS resource determined by the RE offset can be excluded by the sensing UE and decrease the probability of resource collision. 
[image: ][image: ]       [image: ]
[bookmark: _Ref115441753]Figure 3 The DL-PRS pattern
Therefore, we propose
Proposal 7: 
· The candidate comb sizes of SL-PRS can be 2,4,6
· The candidate numbers of SL-PRS symbols can be 2,4,6
· Partial staggered pattern should be supported for SL-PRS considering SL structure
· The RE offset of the SL-PRS can be indicated by SCI.
AGC and Rx-Tx Turnaround
	Agreement
For a potential new SL PRS, study further the following
· Number of symbol(s) for AGC and/or Rx-Tx turnaround time
· Conditions under which AGC training and/or Rx-Tx turnaround time are needed


It has been agreed that AGC and/or Rx-Tx turnaround time (i.e., GP symbol) should be studied. For AGC symbol, the receiver collects the energy around and adjusts the gain of the power amplifier accordingly to make the power amplifier operate in a linear operating range, which keeps the signal from being distorted. For Rx-Tx turnaround time, the UE can switch between transmission and reception during the symbol. An SL UE is not expected to receive any signal during the Rx-Tx turnaround time symbol. 
· [bookmark: _Hlk118207525]Slot based SL-PRS
In Rel-16 SL, one symbol AGC is assumed in FR1, and it can be assumed for SL-PRS. Considering Rx-Tx turnaround time, according to RAN4 evaluation for Rel-16 SL, 13 us is required for FR1, and 7 us is required for FR2. Therefore, one symbol can be assumed for Rx-Tx turnaround time for SL-PRS. 
· Mini-slot based SL-PRS
If multiple SL PRS in the time domain of a slot is supported, multiple AGC symbols or multiple GP symbols may be required. The following option can be taken into consideration.
Option 1. Multiple AGC symbols and one GP symbol are required in a slot;
Option 2. Multiple AGC symbols and multiple GP symbols are required in a slot.
For option 1, the UE transmitting SL PRS only can turn to the reception in the next slot, which may lead to more half-duplex problems than option 2. However, the overhead of GP symbols is less than option 2. It may increase the performance of throughput. For option 2, mini-slot based SL-PRS is supported and UE can operate TX-RX or RX-TX turnaround in the slot which is beneficial to decrease latency. In our opinion, option 2 is preferred. Figure 4 is an example of multiple SL-PRS multiplexed in a slot for option 1 and option 2. 
	[image: ]
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	Option 1. Multiple AGC+ one GP
	Option 2. Multiple AGC+ Multiple GP


[bookmark: _Ref118271759]Figure 4 An example of mini-slot based SL-PRS
Proposal 8: 
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used

Configuration and reservation for SL-PRS
	Agreement
With regards to SL-PRS, study the following options:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.

Agreement
· With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.
· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.

Agreement
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:
· 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
· FFS: SL-MAC-CE or other higher-layer signaling reservation/indication



In RAN1#110 meeting, it has been agreed that Option 1 or Option 2 can be used for the configuration/activation/deactivation/triggering of SL-PRS. 
For the configuration of SL-PRS, option 2 is preferred. we think the high-layer signaling is involved to configure some SL-PRS parameters (such as comb N, number of symbols M, configuration of resource pool and configuration of resource, etc.). The high-layer signaling can be 
Opt a: RRC or LPP between network and UE
Opt b: PC5-SLPP between UEs
Opt c: pre-configured RRC
In addition, we also think the low layer is involved in some SL-PRS parameters(e.g., PRS timing/ frequency resource, SL-PRS sequence ID,  period indication, priority, and RE offset.). 
Furthermore, according to the previous meeting, the SCI is supported to be used for SL-PRS resource reservation. Considering the content of SCI, the following information should be carried in the SCI at least: SL PRS timing/ frequency resource, destination ID, source ID,  period indication, priority, and RE offset. 
Proposal 9: 
· For the configuration of SL-PRS, option 2 is preferred
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration.
Proposal 10:  
· For the SCI used for the reservation/indication of SL-PRS, the following information should be carried in the SCI.
· SL PRS timing/frequency resource, destination ID, source ID,  period indication, priority, and RE offset.
Resource allocation for SL-PRS 
Resource structure for SL-PRS
	Agreement
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
· Note: Companies are encouraged to provide their analysis and views on the above




With the analysis of SL-PRS, multiplexing SL-PRS onto PSSCH will reduce the positioning performance. Transmitting SL-PRS within PSSCH bandwidth is also difficult to guarantee positioning accuracy. So, we prefer to transmit SL-PRS without PSSCH transmission in the resource pool.
In this case, for a dedicated resource pool, we provide a potential slot format for SL-PRS design as Figure 5. Considering autonomous resource allocation, the SCI at least for sensing should be transmitted with SL-PRS, which would reduce the probability of collision with other transmissions. And the receiver can receive the PRS according to the scheduling of the SCI. 

 
[bookmark: _Ref101730261]Figure 5 the slot format of SL-PRS
In legacy NR sidelink, only slot level transmission is supported. In our opinion, the slot level SL PRS transmission should be supported at least as the baseline. It means that the control information associated with the SL-PRS should be transmitted in the same slot as the SL-PRS at least. In Rel-16 SL, the half-duplex would decrease the system performance. If the control information and the associated SL-PRS are transmitted in different slots, the SL-PRS can transmit successfully only when the control information and the SL-PRS in two slots are transmitted successfully. Due to the half-duplex, it may decrease the transmission success probability. And the advantage of cross-slot scheduling for SL-PRS is not clear. 
Therefore, we propose
Proposal 11: 
· SL-PRS can be transmitted with SCI in the resource pool.
· SCI(e.g., 1st SCI and 2nd SCI) should be transmitted with the associated SL-PRS in the same slot in the resource pool.
· Slot-level SL-PRS transmission should be supported.
In a slot, multiple SL-PRS can be multiplexed in the FDMed manner for slot based SL-PRS.  An example was listed in the following:
[image: ]
[bookmark: _Ref115361095]Figure 6 An example of multiple slot based SL-PRS multiplexed in a slot
In this case, an SL-PRS can easily occupy the whole bandwidth of the resource pool. And multiple SL-PRS can be orthogonal which is beneficial for the capacity of SL-PRS. The resource for PSCCH and that SL PRS are multiplexed in the TDMed manner. The resource in the frequency domain for PSCCH can be associated with the symbol index and/or RE offset of the SL-PRS in the slot to avoid collision with other PSCCH. 
Proposal 12:  
· For the support of the multiple SL PRS transmitted in a slot, the following issue should be considered
· The mapping rule between different SL-PRS to avoid the SL-PRS collision. 
· The mapping rule between PSCCH and the associated SL-PRS to avoid the PSCCH collision. 
Time domain behavior of SL-PRS
	Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study


In the RAN1#110b-e meeting, the periodic SL-PRS, semi-persistent SL-PRS, and aperiodic SL-PRS are agreed to further study.
We support aperiodic SL-PRS(ie. One-shot SL-PRS) at least. But for the periodic SL-PRS and semi-persistent SL-PRS, we would like to know the difference between periodic SL-PRS and semi-persistent SL-PRS. In addition, considering the existing “resource reservation period”, the periodicity of SL-PRS also can be indicated by SCI. And, even for the aperiodic SL-PRS, it is also can be triggered by internal high-layer. 
	The following information is transmitted by means of the SCI format 1-A:
< omitted>
-	Resource reservation period – bits as defined in clause 16.4 of [5, TS 38.213], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.


Therefore, we propose to discuss the time domain behavior and signaling separately to make time domain behavior clear first. 
Proposal 13: 
· For the time domain behavior of SL-PRS
· Aperiodic(ie., one shot) and periodic SL-PRS should be supported.
· The periodicity of SL-PRS can be indicated by SCI.
Resource pool for SL-PRS
	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

Agreement
With regards to the SL Positioning resource allocation, for SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), backward compatibility with legacy Rel-16/17 UEs should be ensured.

Agreement
At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, downselect from the following alternatives: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: Companies are encouraged to provide their analysis and views on the above alternatives
· FFS: Bandwidth of SL-PRS transmission for shared resource pool (if supported)



In NR SL, only one SL BWP is supported on a carrier. And resource pool is configured in the BWP. In our opinion, the SL PRS is transmitted in the BWP, and restricted in a resource pool. Considering different requirements for positioning, the bandwidth of SL-PRS can be same or smaller than that of the resource pool to achieve better flexibility in resource scheduling. 
If shared resource pool is supported, in our opinion, for the shared resource pool, the bandwidth of SL-PRS should be the same or smaller than the indicated bandwidth of SL PSSCH to decrease the impact on the legacy SL communication transmission. 
Proposal 14:  
· For a dedicated resource pool, the bandwidth of SL-PRS can be same or smaller than that of the resource pool
· For a shared resource pool(if supported), the bandwidth of SL-PRS should be the same or smaller than the indicated bandwidth of SL PSSCH. 
In the previous RAN1 meeting, the following two alternatives for SL positioning resource pool (pre-)configuration were proposed: 
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· Alt. 2: Either dedicated resource pool(s) and/or shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
For Alt. 1, only dedicated resource pool(s) is supported, it is straightforward for SL PRS transmission, and the impact on the R16/R17 SL transmission is small which is better for backward compatibility. However, it might decrease the frequency efficiency of that SL carrier.
For Alt. 2, both the dedicated resource pool and shared resource pool are supported for SL PRS. Which one is used can be up to configuration and should be further studied. Supporting both architectures may be difficult to accomplish in one release, and may lead to a mismatch for different UEs. In addition, for the shared resource pool,  the backward compatibility for legacy SL transmission needs to be considered. The bandwidth of SL PRS may exceed the bandwidth of the PSSCH to satisfy the positioning accuracy, which would have an impact on the legacy SL transmission. And the loss of the performance on the legacy positioning should be further evaluated. 
According to the above, we prefer Alt. 1 for SL PRS transmission can be specified first.  
Proposal 15: 
· Dedicated resource pool for SL PRS can be supported first.
· For the shared resource pool, the backward compatibility issues should be addressed before supporting. 
Another question is whether sidelink control information can be transmitted in the resource pool. In our opinion, if the control information of the associated SL-PRS is not transmitted in that resource pool, UE needs to monitor two resource pools to detect the control information and SL-PRS. It would increase the UE complexity and have some impacts on the Rel-16 SL specification which is not expected. So, we prefer 
Proposal 16: 
· Control information(e.g., 1st SCI and 2nd SCI) associated with SL-PRS should be included in the dedicated resource pool for SL-PRS.
Scheme 2 SL-PRS resource allocation
	Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· 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
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

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

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



The Scheme 2 resource allocation should be the baseline, which can work in in-coverage, out-of-coverage and partial coverage scenarios. 
In Scheme 2 resource allocation, UE performs sensing in the sensing window and operates resource exclusion in the resource selection window. Then, UE selects resource in the remaining resource in the resource selection window after resource exclusion. Therefore, the sensing procedure and resource selection should be defined for SL-PRS in a resource pool. 
For the sensing procedure, in NR sidelink, the UE performs SCI decoding and RSRP measurement. The RSRP measurement can be based on PSCCH DMRS and PSSCH DMRS which are determined by configuration. For SL positioning, if a dedicated resource pool is used for SL PRS and the associated PSCCH, the UE performs PSCCH decoding to recognize the resource reserved by other UEs. As discussed above, the PSCCH is allocated in the PSCCH symbol which is (pre-configured). The PSCCH indicated the SL-PRS in the slot and reserved SL-PRS resources in future slots. Besides, the periodic and aperiodic reservations can be supported which is beneficial for flexible scheduling of SL-PRS. 
The RSRP measurement can be derived based on SL-PRS or PSCCH DMRS, considering that PSSCH DMRS is not available and SL-PRS can be measured in that resource pool. Then, UE performs resource exclusion in the resource selection window based on PSCCH decoding and RSRP measurement. And then, UE reports some candidate resources remaining in the resource selection window to the higher layer. The higher layer would select resources according to the reported candidate resources.  
One example of Scheme 2 resource allocation for SL PRS is illustrated in Figure 7.


[bookmark: _Ref101882255]Figure 7 An example for Scheme 2 resource allocation for SL-PRS
Proposal 17: 
· Scheme 2 resource allocation can be used for SL PRS resource allocation for in-coverage, partial-coverage, and out-of-coverage scenarios.
· The SL-PRS can be used for RSRP measurement for sensing in Scheme 2.
· Periodic and aperiodic resource reservations should be supported for SL-PRS. 
The inter-UE coordination (i.e., IUC) resource allocation is introduced for Scheme 2 resource allocation. In R17 SL, scheme 1 and scheme 2 IUC are introduced. In the scheme 1 IUC procedure, preferred resource sets or non-preferred resource sets are recommended from RX UE to TX UE. In the scheme 2 IUC procedure, the PSFCH is used to indicate whether the next indicated resource is conflicted or not. Then, the TX UE would take the resource sets/conflict indication of the next resource into consideration in resource selection procedure. The IUC is used for resource recommendation and the determination of the selected resource is up to the TX UE. In our opinion, in scheme 2 SL-PRS resource allocation based on inter-UE coordination, the preferred resource sets, and non-preferred resource sets can be studied first. And the resource sets (i.e., IUC information) are introduced as recommended information. The determination of the resource can be up to the SL-PRS transmitting UE. 
Proposal 18:  
· The preferred resource sets and non-preferred resource sets can be considered as the IUC information in scheme 2 SL-PRS resource allocation.
· The IUC information is recommended information to the SL-PRS transmitting UE.  
Scheme 1 SL-PRS resource allocation
	Agreement
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. Consider one or more of the following options:
· Opt. 1: through higher layers from the LMF
· [bookmark: OLE_LINK3]Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from gNB
· Up to further discussion which one or more of these shall be applicable



For Scheme 1 resource allocation, if the UE is in coverage and connected to the gNB, the gNB can schedule the SL-PRS resource and/or SL measurement report resource for that UE. The dynamic grant or configured grant type 1/type 2 from gNB can be used for SL-PRS resource allocation in scheme 1. We are not shall whether higher layers from the LMF can be used for resource allocation in scheme 1. How does the LMF get the resource coordination information of SL-PRS and how to allocate resources for UEs. 
Therefore, we propose 
Proposal 19: 
· Dynamic grant, or through configured grant type 1/type 2 from gNB can be used for scheme 1 SL-PRS resource allocation. 
Positioning measurement and reporting
	Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements are considered:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· Companies are encouraged to study other measurements (e.g., time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor) and provide their analysis into why they are needed in light of the above measurements. 
· Companies are encouraged to study potential enhancements, such as SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· FFS any additional measurements



In this section, some enhancements and considerations for measurement and reporting in SL Positioning are discussed.
Based on the discussion of Rel-17, the combination of multiple measurement results on UE side is suggested under different positioning methods. For example, timing information is suggested to be reported in AoD/AoA positioning. But, on the TRP side, choosing one or more measurement results reporting is based on measurement request and not tied to positioning method. So, there is no need for each positioning method to support mixed measurement results reporting.  In sidelink positioning, we propose to refer to the UL positioning solution on the TRP side to choose one or more measurement results reporting for SL positioning based on measurement request and independent of positioning method.
Proposal 20: 
· Similar to the TRP measurement result reporting in TS 38.455, to support one or more measurement results reporting based on measurement request and independent with positioning method. 
Rx – Tx time difference for SL positioning
In Rel-16 positioning, the UE Rx – Tx time difference is defined as TUE-RX – TUE-TX for Multi-RTT. 
Where:
· TUE-RX is the UE received timing of downlink subframe #i from a Transmission Point (TP), defined by the first detected path in time.
· TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP.
Based on the discussion of Rel-17, the UE Rx – Tx time difference performance will be impacted by the timing changes/timing adjustment between UE receiving time and the UE transmitting time. So, many companies suggest modifying the definition of UE Rx – Tx time difference for reducing the impact of TA.
Considering the synchronization structure of SL positioning, we prefer the UE Rx – Tx time difference can be defined as the difference between the UE receiving time of SL-PRS and UE transmitting time of SL-PRS (e.g.,  in Figure 8).


[bookmark: _Ref101885502]Figure 8 Sidelink RTT positioning
So, the propagation delay T can be estimated as:
Proposal 21: 
· For single-sided or double-sided RTT
· Tround is the timing difference between receiving of SL-PRS and transmission SL-PRS.
· Treply is the timing difference between transmission of SL-PRS and receiving SL-PRS.
· For the reporting of Tround and Treply, the time of integer number of subframe(s) can be excluded

SL-PRS RSRP and SL-PRS RSRPP
DL-PRS RSRP has been supported in Rel-16, and DL-PRS RSRPP has been supported in Rel-17. In addition, with the SL PRS design in section 3, the SL-PRS RSRP may be helpful for resource selection.
Therefore, we propose
Proposal 22:   
· SL-PRS RSRP is supported for SL-PRS measurement and reporting.
Angle of Arrival for SL positioning
Even though the angle estimation is limited based on the UE antenna number, the AoA measurement and reporting are needed for angle ranging.
Proposal 23:   
· AoA for SL positioning is supported for SL-PRS measurement and reporting.
Measurement report
Considering the payload and flexibility transmission of the measurement report, the MAC CE or high layer signaling (e.g., RSPP) can be used to carry SL measurement report for SL-PRS, which is similar to SL CSI report. Therefore, SL PSSCH is expected to be used. 
Proposal 24:   
· MAC CE or high layer signaling (e.g., SLPP) can be considered to carry SL-PRS measurement report as SL CSI report.
If the dedicated resource is supported for SL-PRS, the other question is whether the measurement report can be transmitted in the resource pool. In our opinion, the resource of the RX UE (i.e., the receiver of the SL-PRS) to the feedback measurement report can be independent of the transmission of the SL-PRS. Considering the SL-PRS may need larger bandwidth than the measurement report and SL-PRS may not be expected to FDMed with other data (including measurement report), if the measurement report is transmitted in the dedicated resource pool, the multiplexing between the measurement report and SL-PRS is expected to be TDMed, which is not beneficial for the dedicated resource pool and SL-PRS transmission. Therefore, we prefer that the SL measurement report of the SL-PRS is not transmitted in the dedicated SL-PRS resource pool. Therefore, the SL measurement report may need to be transmitted in an SL communication resource pool in select resources for SL PSSCH.
For the resource of measurement report, it can be selected by the RX UE based on the scheme 2 resource allocation (i.e., based on autonomous resource selection procedure) as the starting point. As in the legacy SL procedure, the resource of the CSI report is selected by the RX UE according to autonomous resource allocation. 
Proposal 25:  
· SL-PRS measurement report is not transmitted in the dedicated SL-PRS resource pool. 
· The resource for measurement report can be selected by RX UE based on the scheme 2 resource allocation. 
Enhancements of physical-layer procedure
	Agreement
Study power control mechanisms for SL-PRS transmission, including whether it is necessary.
Agreement
With regards to the configuration/activation/deactivation/triggering of SL-PRS, study the following options:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.

Agreement
[bookmark: OLE_LINK1]From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types



Cast types of SL-PRS transmission
Based on the SID, potential solutions for SL positioning of relative positioning, ranging, and absolute positioning, are needed to be studied.
In the previous meeting, the unicast and groupcast transmission have been supported, whether to support broadcast needs to further confirm. In our opinion, given that RSU has been supported in V2X, using RSU for absolute positioning is logical for SL positioning. In this case, RSU can be seen as TRP, which can broadcast SL-PRS for other UEs to achieve absolute positioning. 
Therefore, for us, broadcast should be introduced for SL positioning.
Proposal 26: 
· Confirm the working assumption that broadcast of SL-PRS transmission can be introduced for SL positioning.
Power control of SL-PRS for positioning
In NR sidelink, open loop power control is supported for PSCCH/PSSCH, and the power control of SL is based on DL pathloss or SL pathloss (only for unicast). The DL pathloss is taken into account to avoid serious interference to the UL transmission performance. Additionally, if distance between TX UE and RX UE is small, the power control based on SL pathloss can be considered. It would decrease the power of TX UE which satisfies the performance of the SL transmission and can reduce the interference to other UEs. Therefore, SL pathloss and DL pathloss can be considered in SL-PRS power control. E.g., as in Rel-16 SL, the minimum pathloss of DL and SL can be used. 


Figure 9 Open-loop power control for SL PRS
Proposal 27: 
· Open-loop power control scheme should be supported for SL-PRS.
· The SL pathloss and the DL pathloss can be considered in the power control of the SL-PRS. 
Conclusion
In this contribution, we discuss potential positioning enhancements with the following observations and proposals.
Observation 1: 
· The estimated propagation delay errors for RTT would increase with the increase of  which is the difference between UE transmitting time of SL-PRS and UE receiving time of SL-PRS.
· 100ns estimated errors would be introduced in RTT if the clock error between two UEs is 0.2 PPM and  is 1s.
Observation 2: 
· With clock offset of 0.2 PPM, the performance of single-sided RTT is 1.9m @90%, and degradessignificantly compared with the results of SL-RTT without clock offset.
Observation 3: 
· The error of propagation delay estimation due to clock error for double-sided RTT will be significantly reduced compared with that of RTT method considering the estimated propagation delay will be smaller than the CP length and the error of propagation delay estimation for double-sided RTT is the multiple of clock error and the estimated propagation delay. 
· Around 0.02ns estimated errors will be introduced in double-sided RTT if the clock error between two UEs is assumed as 0.2 PPM.
Observation 4: 
· With distributed antenna systems, the positioning performance will be improved compared to single-panel antenna systems.

Proposal 1: 
· With regards to the RTT-type solutions using SL, Alt 2 is preferred
· Alt. 2: it may correspond to either a single-sided or double-sided RTT method
Proposal 2: 
· With regards to  SL-AoA
· The AoA measurement associated with the first path and additional path can be considered
· LCS should be supported, and GCS is up to UE capability.
Proposal 3: 
· With regards to  SL-TDOA
· Only used for the purpose of absolute positioning estimation of the target UE
· The SL-TDOA based on DL-TDOA is preferred at least for the case that anchor UE is roadside units.
Proposal 4: 
·  Hybrid positioning is supported by the implementation. 
Proposal 5: 
· Two antenna panels can be considered for V2X positioning.
· Multiple antenna panels’ measurement and SL-PRS configuration can be further studied.
Proposal 6: 
· The  of SL PRS should be associated with some UE information (e.g., pre-configured sequence ID, source ID).
Proposal 7: 
· The candidate comb sizes of SL-PRS can be 2,4,6
· The candidate numbers of SL-PRS symbols can be 2,4,6
· Partial staggered pattern should be supported for SL-PRS considering SL structure
· The RE offset of the SL-PRS can be indicated by SCI.
Proposal 8: 
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used
Proposal 9: 
· For the configuration of SL-PRS, option 2 is preferred
· option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration.
Proposal 10:  
· For the SCI used for the reservation/indication of SL-PRS, the following information should be carried in the SCI.
· SL PRS timing/frequency resource, destination ID, source ID,  period indication, priority, and RE offset.
Proposal 11: 
· SL-PRS can be transmitted with SCI in the resource pool.
· SCI(e.g., 1st SCI and 2nd SCI) should be transmitted with the associated SL-PRS in the same slot in the resource pool.
· Slot-level SL-PRS transmission should be supported.
Proposal 12: 
· For the support of the multiple SL PRS transmitted in a slot, the following issue should be studied
· The mapping rule between different SL-PRS to avoid the SL-PRS collision. 
· The mapping rule between PSCCH and the associated SL-PRS to avoid the PSCCH collision. 
Proposal 13: 
· For the time domain behavior of SL-PRS
· Aperiodic(ie., one shot) and periodic SL-PRS should be supported.
· The periodicity of SL-PRS can be indicated by SCI.
Proposal 14: 
· For a dedicated resource pool, the bandwidth of SL-PRS can be same or smaller than that of the resource pool
· For a shared resource pool(if supported), the bandwidth of SL-PRS should be the same or smaller than the indicated bandwidth of SL PSSCH. 
Proposal 15: 
· Dedicated resource pool for SL PRS can be supported first.
· For the shared resource pool, the backward compatibility should be further studied before supporting. 
Proposal 16: 
· Control information(e.g., 1st SCI and 2nd SCI) associated with SL-PRS should be included in the dedicated resource pool for SL-PRS.
Proposal 17: 
· Scheme 2 resource allocation can be used for SL PRS resource allocation for in-coverage, partial-coverage, and out-of-coverage scenarios.
· The SL-PRS can be used for RSRP measurement for sensing in Scheme 2.
· Periodic and aperiodic resource reservations should be supported for SL-PRS. 
Proposal 18: 
· The preferred resource sets and non-preferred resource sets can be considered as the IUC information in scheme 2 SL-PRS resource allocation.
· The IUC information is recommended information to the SL-PRS transmitting UE.
Proposal 19: 
· Dynamic grant, or through configured grant type 1/type 2 from gNB can be used for scheme 1 SL-PRS resource allocation. 
Proposal 20: 
· Similar to the TRP measurement result reporting in TS 38.455, to support one or more measurement results reporting based on measurement request and independent with positioning method. 
Proposal 21: 
· For single-sided or double-sided RTT
· Tround is the timing difference between receiving of SL-PRS and transmission SL-PRS.
· Treply is the timing difference between transmission of SL-PRS and receiving SL-PRS.
· For the reporting of Tround and Treply , the time of integer number of subframe(s) can be excluded
Proposal 22:   
· SL-PRS RSRP is supported for SL-PRS measurement and reporting.
Proposal 23:   
· AoA for SL positioning is supported for SL-PRS measurement and reporting.
Proposal 24:   
· MAC CE or high layer signaling (e.g., SLPP) can be considered to carry SL-PRS measurement report as SL CSI report.
Proposal 25: 
· SL-PRS measurement report is not transmitted in the dedicated SL-PRS resource pool. 
· The resource for measurement report can be selected by RX UE based on the scheme 2 resource allocation. 
Proposal 26: 
· Confirm the working assumption that broadcast of SL-PRS transmission can be introduced for SL positioning.
Proposal 27: 
· Open-loop power control scheme should be supported for SL-PRS.
· The SL pathloss and the DL pathloss can be considered in the power control of the SL-PRS. 
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