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Introduction
In RAN#98-e, the WID “New WID on Expanded and Improved NR Positioning” [1] was approved. 
The objectives for the core part depending on RAN4 are highlighted as below: 
	· 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. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· 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 signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling 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 signalling 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].




[bookmark: OLE_LINK1][bookmark: OLE_LINK2]And in last RAN4 meeting the high-level general aspects of this WI was agreed in [2,R4 WF].  In this contribution we will provide further considerations on RRM requirements for Rel18 sidelink positioning based on latest RAN1’s agreements [3].
Discussion
General using scenarios
This objective is to specify the solutions to support of sidelink positioning (including ranging) in NR systems. Thus, from physical layer design perspective, the new measurement reference signal and procedure for positioning of sidelink shall be designed by RAN1/2. The significant standardization works in RAN4 are also expected. For an example, the measurement reporting requirements for the different positioning method (e.g.SL-RTT, SL-AoA, and SL-TDOA, e.t.c) with the new SL-PRS measurement shall be specified in Rel18.
And in the last RAN1 meeting the following measurement with SL-PRS are defined. For SL PRS based RSRP measurement, these new measurements are defined in RAN1.
	Agreement
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.



Based on the new measurement metric introduced in Rel18, from RAN4 RRM perspective we can propose that:
Proposal 1:  The core and performance requirements for SL PRS-RSRP and SL PRS-RSRPP shall be specified in Rel18.

For SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement, since the core requirements AoA in Rel16 and 17 are absent, whether SL-AoA  core requirements shall be define in Rel18 can be FFS. We slightly prefer to define the performance requirements for them in Rel18. 
	Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS




Proposal 2: For SL-PRS based Azimuth of arrival (SL-PRS AoA) and zenith of arrival (SL-PRS ZoA) measurement, RAN4 can ONLY define the following performance requirements for them.
· Report mapping
· FFS on accuracy requirement 
For SL RTOA, the definition in RAN1 was agreed as :
	Agreement
· SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN



In Rel16, there is not any core requirements define for UL measurements (e.g. SRS based RTOA measurement). Regarding to the limit timeline and overloading works in RAN4 for this WI, we can propose that:
Proposal 3: For SL-PRS based RTOA measurement, RAN4 can ONLY define the performance requirements for them (e.g. report mapping and accuracy). 
And we also observed the definition SL-PRS based Rx-Tx measurement and SL RSTD is still open without agreements. However, in our view, it is one of most significant measurements for positioning. Therefore, we suggest that:
Proposal 4:  Both the core and performance requirements for SL-PRS based Rx-Tx measurement and SL RSTD shall be specified in Rel18. And the details can be FFS upon RAN1’s agreements. 
Synchronization error impacts
Additionally, when UE is synchronized with SyncRefUE as the reference synchronization source the time error seems to be larger than that beyond Rel17.  
The following scenarios in terms of network coverage are considered for sidelink positioning: in-coverage, partial coverage, out-of-coverage. Thus when the UE synchronized with the difference resource, the impacts on corresponding positioning requirements needs to be investigated. For an example, achieving very accurate time synchronization is more difficult and expensive for UE/RSU. That is in case of TDOA based positioning which is much sensitive with the accurate time synchronization among reference nodes, there are much higher impacts due to the timing synchronization errors among UE and RSU. However, in SI study [3, 38.859] , usually the time synchronization errors used in simulation while analyzing positioning performance is much smaller than the requirements specified in Table 12.2.5-1 [2, TS38.133]  as below (e.g. 0~50ns vs. 390ns). In other words, the sidelink TDOA would require quite higher accurate Te among the references nodes.
Table 12.2.5-1: Te Timing Error Limit[2, 38.133]
	Frequency Range of sidelink
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	12*64*Tc

	
	30
	8*64*Tc

	
	60
	5*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].



 Observation 1:  How UE can maintain the correct timing with the all types of reference synchronization source in sidelink(e.g. SyncRefUE) needs to be investigate to ensure the desired positioning accuracy.
Proposal 5: In sidelink positioning, the impacts from UE timing error requirements for SyncRefUE can be evaluated.
SL-PRS 
In the last RAN1 meeting, RAN1 agreed to not introduce SL PFL since there is only a single SL BWP per a carrier. 
	Agreement
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier.




In Rel16, the PRS measurement requirements are highly dependent with a PFL which is a collection of DL PRS Resource Sets across one or more TRPs which have
· the same SCS and CP type
· the same centre frequency
· the same point-A 
· the same configured DL PRS BW
For an example, UE was assumed to perform the PRS measurements sequentially per PFL and UE needs the measurement gap for the different PRS resource sets with a same PFL indeed.
Observation 2: SL-PRS measurement requirements framework needs to be updated according to RAN1’s agreements on SL PRS hierarchical structure (e.g. Positioning Frequency Layer (SL PFL), SL PRS resource sets, and SL PRS resources).
 
Also RAN1 agreed the numerologies of SL PRS as:

	Agreement 
Support SCS values for SL PRS include:
· 15 kHz, 30 kHz, 60 kHz for FR1, and 60 kHz, 120 kHz for FR2
· Which SCS values are required, and which ones are optional follow Rel-16 UE capabilities.



From RAN4 perspective, we suggest that:
Proposal 6: Core requirements of SL-PRS measurements shall be applicable for all supported SCS per FR. But for the performance accuracy requirements, the different requirements can be defined per SCS or SCS groups.
Measurement reporting
In the last RAN1 meeting, RAN1 agreed to introduce LoS/NLoS indicator in sidelink positioning measurement report.
	Agreement
LoS/NLoS indicator can be included in a sidelink positioning measurement report, considering different reporting targets (LMF and UE).
· LOS/NLOS indicator specified in Rel-17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
From RAN1 perspective, no performance requirements are expected to be defined for setting indicator in Rel-18


In Rel17, there is obvious performance degradation in NLOS channel in comparison with these in LOS. Theoretically, the similar performance degradation because of multipath fading in NLOS can be observed.  
Observation 3: In Rel18, the performance degradation in NLOS channel in comparison with these in LOS is expected.
Proposal 7:  RAN4 can FFS on the different the accuracy requirements under the difference channel conditions (LOS/NLOS). 
As we proposed in 2.1, the requirements for SL Rx-Tx time difference, SL AoA/ZoA, SL RSRP/RSRPP, SL RSTD and SL RTOA should be defined in RAN4. One of the fundamental issues for these measurements is the reporting granularity. 
Similarly, in Rel18 positioning, in order to support different using scenarios the dynamic range and resolution of timing measurements may have large difference for different application scenarios. Therefore, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable. 
Observation 4: In Rel-16 positioning, the reporting granularity for timing measurements (e.g. Rx-Tx time difference, RSTD and RTOA ) can be configurable to support the different accuracy. 
Proposal 8: For SL positioning, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable. 

For other no timing measurements which are tolerable on the measurement reporting granularity and smaller reporting range, (e.g. PRS RSRP, AoA/ZoA) we can use the fixed reporting granularity is applied to SL AoA/ZoA.
Proposal 9: The fixed reporting granularity can be applied to SL PRS RSRP and AoA/ZoA.
Conclusion
This contribution makes an initial catch of the RRM impacts on Rel18 Sidelink positioning in “Expanded and Improved NR Positioning”  WI based on RAN1’s latest agreements.
Proposal 1:  The core and performance requirements for SL PRS-RSRP and SL PRS-RSRPP shall be specified in Rel18.
Proposal 2: For SL-PRS based Azimuth of arrival (SL-PRS AoA) and zenith of arrival (SL-PRS ZoA) measurement, RAN4 can ONLY define the following performance requirements for them.
· Report mapping
· FFS on accuracy requirement 
Proposal 3: For SL-PRS based RTOA measurement, RAN4 can ONLY define the performance requirements for them (e.g. report mapping and accuracy). 
Proposal 4:  Both the core and performance requirements for SL-PRS based Rx-Tx measurement and SL RSTD shall be specified in Rel18. And the details can be FFS upon RAN1’s agreements. 

Observation 1:  How UE can maintain the correct timing with the all types of reference synchronization source in sidelink(e.g. SyncRefUE) needs to be investigate to ensure the desired positioning accuracy.
Proposal 5: In sidelink positioning, the impacts from UE timing error requirements for SyncRefUE can be evaluated.

Observation 2: SL-PRS measurement requirements framework needs to be updated according to RAN1’s agreements on SL PRS hierarchical structure (e.g. Positioning Frequency Layer (SL PFL), SL PRS resource sets, and SL PRS resources).
Proposal 6: Core requirements of SL-PRS measurements shall be applicable for all supported SCS per FR. But for the performance accuracy requirements, the different requirements can be defined per SCS or SCS groups.

Observation 3: In Rel18, the performance degradation in NLOS channel in comparison with these in LOS is expected.
Proposal 7:  RAN4 can FFS on the different the accuracy requirements under the difference channel conditions (LOS/NLOS). 
Observation 4: In Rel-16 positioning, the reporting granularity for timing measurements (e.g. Rx-Tx time difference, RSTD and RTOA ) can be configurable to support the different accuracy. 
Proposal 8: For SL positioning, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable. 
Proposal 9: The fixed reporting granularity can be applied to SL PRS RSRP and AoA/ZoA.
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