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Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The study on sidelink positioning is approved in [1]. Several aspects need to be discussed in the SI, including requirements, evaluation methodology and positioning techniques for sidelink positioning.
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· 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]. 
· [bookmark: OLE_LINK48]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]
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22]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]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.


In this contribution, we share our initial views on positioning techniques for sidelink positioning.

Sidelink reference signals for positioning
In RAN1#109e, the following agreement on new reference signal for SL positioning/ranging had been achieved [2].
	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.


In this section, we share our views on new reference signal for SL positioning/ranging.

SL-PRS Sequence design
In RAN1#110, the following agreement on the sequence of the new reference signal for SL positioning/ranging had been achieved [3].
	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)


For Alt 1, the performance of the gold sequences is not easily affected by doppler shift and more robust than the ZC sequence for SL positioning. But, the gold sequences has high PAPR properties. Considering the short transmission distance of SL-PRS compared to DL PRS transmission in Uu, gold sequence can also be considered as the competitive alternative of SL-PRS sequence design. Furthermore, considering that in the existing SL, all reference signals (e.g., DMRS, SL CSI-RS and SL PT-RS) use the gold sequence, the SL-PRS design based on the gold sequence can be aligned with the current SL reference signal design and Uu DL PRS design.
For Alt 2, ZC sequences have good autocorrelation/cross-correlation. For the system, there are many available ZC sequences, which can provide larger UE capacity. ZC sequences exhibit constant amplitude in both frequency and time. It can offer desirably low PAPR.  Therefore, it more suited for UEs with strong power limitations. But, the performance of ZC sequences is easily affected by doppler shift.
In our view, gold sequence based SL-PRS sequence design, (e.g. similar to the sequences used for NR SRS) should be considered for SL-PRS sequence design.
Proposal 1: Gold sequence based SL-PRS sequence design should be considered.

SL-PRS Time domain Behavior
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Regarding SL-PRS time domain behavior, there are two options:
Option 1: Always-on SL-PRS
If SL-PRS is (pre-)configured, SL-PRS is always transmitted in a given deployment until the (pre-)configuration is disabled.
Option 2: On-demand SL-PRS
Request/triggering is needed for one or more instances of a SL-PRS to be transmitted. 
In SL positioning, UE need to transmit sidelink positioning reference signals and/or receive sidelink positioning reference signals sent by other UEs. For always-on SL-PRS, it may cause resource waste and resource collision especially for sidelink resource selection mode 2. In this case, the UE blindly sends and/or receives sidelink positioning reference signals, it will also bring serious power consumption. In NR V2X, there is no “always on” reference signals to perform measurements. Therefore, in our view, on-demand SL-PRS is preferred.  For example, the target UE can trigger other UEs to send one or more instances of SL-PRS or stop SL-PRS.
[bookmark: OLE_LINK1]Proposal 2: On-demand SL-PRS transmission at least should be supported.

SL-PRS Configuration/Triggering/Activation
In RAN1#110, the following agreement on the configuration/activation/deactivation/triggering of SL-PRS had been achieved [3].
	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.


High-layer-only signaling involvement in the configuration/activation/deactivation/triggering of SL-PRS (i.e., Option 1) may cause resource waste and resource collision especially for sidelink resource selection mode 2. Considering the flexibility of resource configuration and L1 signaling overhead, combining high-layer and lower-layer signaling to achieve the configuration/activation/deactivation/triggering of SL-PRS (i.e., Option 2) should be supported. For example, comb size, number of symbol, the bandwidth of SL PRS, SCS, etc., can be configured by high-layer signaling (e.g., SL RRC). Start symbol within the slots, offsets, start RB or subchannel, etc., can be configured by low layer signaling (e.g., SL-MAC-CE, or SCI, or DCI).
Proposal 3: Combining high-layer and lower-layer signaling to achieve the configuration/activation/ deactivation/triggering of SL-PRS should be supported.

AGC & Tx-Rx turnaround time considerations for SL-PRS
In RAN1#109e, the following agreement on AGC and/or Rx-Tx turnaround time for SL-PRS had been achieved [2].
	Agreement
For a potential new SL PRS, study further the following
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]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


In Uu positioning, DL PRS is only sent from TRP. But, in sidelink positioning, the Rx UE will receive the transmitted SL-PRS from different Tx UEs. Different Tx UEs may correspond to different transmit powers, and the distances and path losses between different Tx UEs and Rx UEs may also be different. Therefore, the Rx UE should recalibrate its AGC for every SL-PRS transmission. Furthermore, in legacy sidelink transmission, in order to realize the conversion between the receiving mode and the transmitting mode of the UE, a gap symbol after the last PSSCH symbol was introduced. For sidelink positioning, UE need to transmit SL-PRS and/or receive SL-PRS sent by other UEs. The conversion between the receiving mode and the transmitting mode is also need for SL-PRS transmission. Therefore, AGC training and Rx-Tx turnaround time are always needed for SL-PRS transmission.
Observation 1: AGC training and Rx-Tx turnaround time are always needed for SL-PRS transmission.

For shared resource pool, since PRS transmission and existing data transmission are in the same resource pool, number of symbol(s) for AGC and Rx-Tx turnaround time is one and existing slot structure can be used, as shown in the Figure 2.5-1.


Figure 2.5-1: Slot structure of SL PRS transmission.
In order to meet the requirements of higher positioning accuracy, the transmission of PRS requires a large bandwidth (eg 100MHz). Therefore, the bandwidth of dictated resource pool for SL-PRS is much larger than that of the legacy resource pool. In general, the number of symbol(s) for AGC and Rx-Tx turnaround time is related to the transmission bandwidth, and the larger the transmission bandwidth, the more symbols are required. If SL-PRS is transmitted with large bandwidth, the number of symbol(s) for AGC and Rx-Tx turnaround time required is 2 or more. The number of symbol(s) for AGC and Rx-Tx turnaround time corresponding to dictated resource pool for SL-PRS and legacy resource pool may not be the same. In our view, the number of symbol(s) for AGC and/or Rx-Tx turnaround time can be pre-configured per resource pool.


Figure 2.5-1: Slot structure of SL PRS transmission.
Proposal 4: The number of symbol(s) for AGC and/or Rx-Tx turnaround time can be pre-configured per resource pool.

SL positioning resource allocation

Resource pool for SL positioning or shared resource pool
In RAN1#110-e, it was agreed that dedicated resource pool for SL-PRS and shared resource pool with sidelink communication can be considered for SL Positioning resource (pre-)configuration [3].
	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


In this section, we share our views on dedicated resource pool for SL-PRS and Shared resource pool with sidelink communication.

Dedicated resource pool for SL-PRS 
Current SL resources are defined within the SL BWP. The SL BWP is divided into multiple resource pools, and each resource pool can be further divided into a number of sub-channels. The sub-channel is the minimum unit of resource allocation in the existing resource allocation scheme. In sidelink positioning, UE performs parameters estimation by receiving SL-PRS, such as TOA estimation, whereas the estimation accuracy is directly related to the bandwidth of SL-PRS. Therefore, the transmission of PRS will occupy a relatively large bandwidth, and even occupy the bandwidth of the entire dedicated resource pool for SL-PRS. Taking sub-channel as the minimum resource allocation granularity is not suitable for SL-PRS resource allocation in the dedicated resource pool for SL-PRS. In our view, one SL-PRS resource or one SL-PRS resource set can be used as the granularity of resource allocation for SL-PRS transmission. For a resource pool, multiple SL-PRS resource sets or SL-PRS resources can be pre-configured. When the UE performs resource sensing and reservation, it determines which SL-PRS resource sets or SL-PRS resources are not occupied through SCI. The UE may report the candidate SL-PRS resource set or PRS resource to the higher layer according to the resource sensing result. Then, the higher layer would select SL-PRS resources in the reported candidate SL-PRS resources.  
Proposal 5: In dedicated resource pool for SL-PRS, one SL-PRS resource or one SL-PRS resource set can be used as the granularity of resource allocation for SL-PRS transmission.

In NR, the parameter structure of PRS is a three-tier structure of positioning frequency layer, PRS resource set and PRS resource, that is, one layer can contain multiple resource sets and one resource set can contain multiple resources. In Uu positioning, the configuration of the bandwidth of PRS is per positioning frequency layer. Similarly, the bandwidth of PRS can be configured at the resource pool level or can be fixed to the bandwidth of dedicated resource pool for SL-PRS.
Proposal 6: The bandwidth of PRS can be configured at the resource pool level or can be fixed to the bandwidth of dedicated resource pool for SL-PRS.

One of the purposes of introducing the dedicated resource pool for SL-PRS is to improve positioning accuracy, that is, to increase the transmission bandwidth of the SL-PRS. Therefore, the bandwidth of the dedicated resource pool is larger than that of the existing resource pool. In the existing resource allocation scheme, considering the flexibility of PSSCH transmission frequency domain resource allocation, the UE needs to perform blind detection of SCI in the frequency domain range of the entire resource pool. In the dedicated resource pool for SL-PRS, if the UE still performs blind SCI detection in the frequency domain range of the entire resource pool, it will bring great complexity to blind SCI detection. In addition, as mentioned above, the bandwidth of SL-PRS transmission is relatively large, and even occupies the bandwidth of the entire dedicated resource pool for SL-PRS, and SL-PRS frequency domain resource allocation does not need to be as flexible as data transmission. Therefore, we can limit the frequency domain range of SCI blind detection in the dedicated resource pool to reduce the blind detection complexity of UE, as shown in the Figure 3.1.1-1.
[image: ]
Figure 3.1.1-1: Example of the frequency domain range of SCI blind detection.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 7: The frequency domain range of SCI blind detection needs to be limited in dedicated resource pool for SL-PRS.


Shared resource pool with sidelink communication
For shared resource pool with sidelink communication, there are two options for multiplexing SL-PRS with other physical channels.
Option 1: TDM between SL-PRS and other PHY channels (PSCCH, PSSCH, PSFCH)
Option 2: FDM between SL-PRS and other PHY channels (PSCCH, PSSCH, PSFCH)
In Uu positioning, the UE uses the measurement gap to receive the PRS sent by the TRP, that is, the UE cannot receive the PRS and data at the same time. For sidelink positioning, considering UE complexity, UE to receive SL-PRS and data at the same time should be deprioritized. Therefore, in our view, TDM between SL-PRS and other PHY channels (PSCCH, PSSCH, PSFCH) is baseline in shared resource pool with sidelink communication. 
Proposal 8: For multiplexing of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH), the TDM method is baseline.

SL Positioning Resource Allocation Modes
In RAN1#110e, the following agreement on the SL-PRS resource allocation had been achieved [3].
	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


In this section, we share our views on network-centric operation SL-PRS resource allocation and UE autonomous SL-PRS resource allocation.
Network-centric operation SL-PRS resource allocation
In legacy mode 1 solution, there are two ways to allocate resources.
· Dynamic grant
· Configured grant Type 1/Type 2
For legacy dynamic grant, the gNB can schedule transmission resources of PSCCH and PSSCH through DCI 3-0. Furthermore, a dynamic grant can provides resources for one or multiple sidelink transmission of a single TB. Similarly, the gNB can schedule transmission resources of SL-PRS through DCI 3-0 and a dynamic grant can provides resources for one or multiple SL-PRS transmission. For configured grant Type 1, the network configures the UE with periodic sidelink transmission resources through high-layer signaling. For configured grant Type 2, the network configures the UE with periodic sidelink transmission resources through high-layer signaling and activates it through a DCI format 3_0. Similarly, the network configures the UE with periodic sidelink transmission resources for SL-PRS through high-layer signaling.
Proposal 9: Dynamic grant and configured grant Type 1/Type 2 can be considered for network-centric operation SL-PRS resource allocation.

UE autonomous SL-PRS resource allocation
In RAN1#110e, the following agreement on UE autonomous SL-PRS resource allocation had been achieved [3].
	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



· Resource selection mechanism for SL-PRS
[bookmark: OLE_LINK2]As mentioned above, in order to ensure the requirement of positioning accuracy, SL-PRS transmission needs to occupy more frequency domain resources. In the existing resource allocation scheme, the smallest granularity of time domain resource allocation is time slot. That is, if a given slot is sensed available, it will only be allocated to one UE according to the current communication resource allocation scheme. Since SL-PRS transmission needs to occupy a large bandwidth, and even occupy the bandwidth of the entire resource pool, if a time slot can only be allocated to one UE, it will limit the PRS resource capacity. Therefore, multiple UEs occupying different PRS resources in the same time slot need to be considered. As show in Figure 3.1.1-2, there are 4 PRS resources (i.e., PRS1, PRS2, PRS3, PRS4) in a time slot, and different UEs can occupy different PRS resources in the same time slot.
[image: ]
Figure 3.2.2-1: Example of SL-PRS resource allocation.
Proposal 10: Multiple UEs occupying different PRS resources in the same time slot should to be considered.

For multiple UEs occupying different PRS resources in the same time slot, how to realize resource awareness and reservation is a problem to be solved. One way is to divide multiple non overlapping PSCCH frequency domain monitoring ranges in the frequency domain, and each PSCCH frequency domain monitoring range is associated with one or more SL PRS resources. The number of frequency domain monitoring ranges of PSCCH in a time slot can be determined according to the number of PRS resources in a time slot. As shown in Figure 3.2.2-2, one time slot is pre-configured with four SL PRS resources, and each PSCCH frequency domain monitoring range is associated with one SL PRS resource. The UE can monitor the PSCCH in the frequency domain monitoring range of the PSCCH corresponding to each SL PRS resource to sense and reserve the SL PRS resource. This method can reduce the complexity of UE resource sensing and avoid collisions between PSCCH transmissions of different UEs.
[image: ]
Figure 3.2.2-2: Mapping between PSCCH frequency domain monitoring ranges and SL PRS in a slot.

Proposal 11: The association between PSCCH frequency domain monitoring ranges and SL PRS in a slot should be considered for SL PRS resource selection.

· Inter-UE coordination
In R17, the SL UE can support inter-UE coordination (IUC) in Mode 2, whereby a UE-A sends information about resources to UE-B, which UE-B then uses for resource (re)selection. The following schemes of inter-UE coordination are supported:
-	IUC scheme 1, where the coordination information sent from a UE-A to a UE-B is the preferred and/or non-preferred resources for UE-B's transmission, and
-	IUC scheme 2, where the coordination information sent from a UE-A to a UE-B is the presence of expected/potential resource conflict on the resources indicated by UE-B's SCI.
In scheme 1, IUC can be triggered by an explicit request from UE-B, or by a condition at UE-A. UE-A determines the set of resources reserved by other UEs or slots where UE-A, when it is the intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half-duplex operation. UE-A uses these resources as the set of non-preferred resources, or excludes these resources to determine a set of preferred resources and sends the preferred/non-preferred resources to UE-B.
In scheme 2, UE-A determines the expected/potential resource conflict within the resources indicated by UE-B's SCI as either resources reserved by other UEs and identified by UE-A as fully/partially overlapping with the resources indicated by UE-B's SCI, or as slots where UE-A is the intended receiver of UE-B and does not expect to perform SL reception on those slots due to half-duplex operation. UE-B uses the conflicting resources to determine the resources to be reselected and exclude the conflicting resources from the reselected resources. 
In sidelink positioning, dedicated resource pool for SL-PRS and shared resource pool with sidelink communication can be for SL positioning resource (pre-)configuration. In this case, the UE may need to determine the PRS transmission resources through the resource sensing and selection process in dedicated resource pool for SL-PRS. Considering UE power consumption, if UE A can select PRS resources in dedicated resource pool for SL-PRS for UE B (like IUC scheme 1), it can avoid UE B to perform resource sensing and selection process in dedicated resource pool for SL-PRS. For example, in RTT based positioning, both UE A and UE B need to send PRS to complete positioning. In this case, UE A (e.g., initiator UE) can selects PRS resources for UE B through the resource sensing and selection process in dedicated resource pool for SL-PRS. The UE A indicates the SL-PRS resource information of the UE B to the UE B. UE B sends SL-PRS based on the SL-PRS resource indicated by UE A.
Proposal 12: Inter-UE coordination (IUC) in Mode 2 should be considered for SL-PRS resource allocation.

[bookmark: OLE_LINK40]Positioning methods for sidelink positioning
UE ID information
In RAN1#109-e, the following agreement on positioning methods had been achieved [2].
	Agreement
With regards to the Positioning methods supported using SL measurements study further the following methods:
· RTT-type solutions using SL
· Study both single-sided (also known as one-way) and double-sided (also known as two-way) RTT
· SL-AoA
· Include both Azimuth of arrival (AoA) and zenith of arrival (ZoA) in the study
· SL-TDOA
· SL-AoD
· Corresponds to a method where RSRP and/or RSRPP measurements similar to the DL-AoD method in Uu. 
· Include both Azimuth of departure (AoD) and zenith of departure (ZoD) in the study
· Consider in the study at least the following aspects:
· Definition(s) of the corresponding SL measurements for each method
· Which method is applicable to absolute or relative positioning or ranging, including whether such categorization is needed to be discussed. 
· For angle-based methods, antenna configuration consideration(s) using practical UE capabilities
· Per-panel location, if UE uses multiple panels. 
· UE’s mobility, especially for V2X scenarios
· Impact of synchronization error(s) between UEs
· Existing SL measurements (e.g. RSSI, RSRP), and UE ID information etc, may be used.
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified, or whether there will be a unified SL Positioning method.
· Note: When the study of carrier phase positioning and the evaluations of sidelink positioning have progressed, it can be reviewed whether carrier phase for sidelink can be considered in further work. Checkpoint at RAN1#110-e-Bis to see if sufficient information is available for this review.
Note: Companies are encouraged to describe the role of SL nodes and their interaction/coordination participating in each method


In Uu positioning, the DL PRS sequence  is defined by

The pseudo-random sequence generator ( is given by:

where the downlink PRS sequence ID  is given by the higher-layer parameter DL-PRS-SequenceId. The DL-PRS-SequenceId can be used to uniquely identify a DL PRS resource, i.e., UE to identify the PRS from different TRP according to DL-PRS-SequenceId.
In SL transmission, the information of source ID (8bits) and destination ID (16 bits) is transmitted by means of the 2nd-stage SCI. The Rx UE can identify the Tx UE through the 2nd-stage SCI. Therefore, the following two Options can be considered for Rx UE to identify the SL-PRS from different Tx UE.
Option 1: Rx UE to identify the SL-PRS from different Tx UE according the N_ID of SL-PRS which associated with source ID.
Option 2: Rx UE to identify the SL-PRS from different Tx UE according 8-bits source ID carried by 2nd-stage SCI.
On the triggering of SL-PRS, SL-PRS scheduled by SCI and standalone SL-PRS can be considered. For standalone SL-PRS, since there is no transmission of control information, the Rx UE can only determine the information of the Tx UE by detecting the SL-PRS. In this case, Option 1 is suitable. For SL-PRS scheduled by SCI, the Rx UE can identify the SL-PRS from different Tx UE through the 2nd-stage SCI. In our view, both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.
Proposal 13: Both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.

Joint SL and Uu Positioning
In Uu positioning, the LOS component from gNB in direct-link may be limited due to buildings and obstructions. In this case, hybrid positioning methods wherein one or more of the UE(s) perform SL measurements and UE position/ranging is estimated using measurements derived on both SL and Uu positioning can be used to improve positioning accuracy. For in-coverage scenarios, UE can use hybrid positioning method to achieve absolute positioning. In absolute positioning, the UE needs to measure the positioning reference signals sent by more than three positioning nodes whose positions are known and report the measurement results to the network. If a UE can act as a positioning node (that is, the location information is known), the UE needs to identify itself as a positioning node to target UEs. Therefore, the anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node. 


Figure 4.2: Example of hybrid positioning scenarios.
Proposal 14: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.

Feedback for PRS transmission
Sidelink HARQ feedback uses PSFCH and can be operated in one of two options. In one option, which can be configured for unicast and groupcast, PSFCH transmits either ACK or NACK using a resource dedicated to a single PSFCH transmitting UE. In another option, which can be configured for groupcast, PSFCH transmits NACK, or no PSFCH signal is transmitted, on a resource that can be shared by multiple PSFCH transmitting UEs.
In Uu positioning, PRS transmission is scheduled by LMF and gNB. In sidelink positioning, SL PRS resources are selected by UE based on sensing and there are many factors affect SL-PRS reception and transmission, such as the prioritization in the Rx UE side, SL positioning QoS requirement. Furthermore, TS22.261 points out that the 5G system shall support energy efficient UE ranging operation. If the Tx UE keeps sending PRS blindly, it will cause serious power consumption. A way to reduce the energy consumption of SL-PRS transmission is that the Rx UE instructs the Tx UE to continue or stop the transmission of PRS through a feedback mechanism. For example, UE A may instruct UE B to stop sending PRS through the feedback resource, if UE A does not need to perform SL PRS measurement.
Proposal 15: Considering energy efficient of SL-PRS transmission, feedback mechanisms should be considered.

Conclusion
In this contribution, we provided initial views on sidelink positioning techniques and design enhancements. In summary, we have following proposals:
Proposal 1: Pseudorandom sequence based SL-PRS sequence design, (e.g. similar to the sequences used for NR SRS) should be considered for SL-PRS sequence design.
Proposal 2: On-demand SL-PRS transmission at least should be supported.
Proposal 3: Combining high-layer and lower-layer signaling to achieve the configuration of SL-PRS should be supported.
Proposal 4: The number of symbol(s) for AGC and/or Rx-Tx turnaround time can be pre-configured per resource pool.
Proposal 5: In dedicated resource pool for SL-PRS, one SL-PRS resource or one SL-PRS resource set can be used as the granularity of resource allocation for SL-PRS transmission.
Proposal 6: The bandwidth of PRS can be configured at the resource pool level or can be fixed to the bandwidth of dedicated resource pool for SL-PRS.
Proposal 7: The frequency domain range of SCI blind detection needs to be limited in dedicated resource pool for SL-PRS.
Proposal 8: For multiplexing of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH), the TDM method is baseline.
Proposal 9: Dynamic grant and configured grant Type 1/Type 2 can be considered for network-centric operation SL-PRS resource allocation.
Proposal 10: Multiple UEs occupying different PRS resources in the same time slot need to be considered.
Proposal 11: The association between PSCCH frequency domain monitoring ranges and SL PRS in a slot should be considered for SL PRS resource selection.
Proposal 12: Inter-UE coordination (IUC) in Mode 2 should be considered for SL-PRS resource allocation.
Proposal 13: Both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.
Proposal 14: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.
Proposal 15: Considering energy efficient of SL-PRS transmission, feedback mechanisms should be considered.

Reference
[1] RP-213588, “Revised SID on Study on expanded and improved NR positioning”, Intel (Email discussion moderator).
[2] 3GPP RAN1#109-e Chairman’s Notes, May 9th – 20th, 2022.
[3] 3GPP RAN1#110 Chairman’s Notes, August 22nd – 26th, 2022.
image1.emf
A

G

C

SCI PRS

G

A

P

One symbol One symbol


Microsoft_Visio___1.vsdx
AGC
SCI
PRS
GAP
One symbol
One symbol



image2.emf
A

G

C

SCI PRS

G

A

P

Two symbol

A

G

C

G

A

P

Two symbol


Microsoft_Visio___2.vsdx
AGC
SCI
PRS
GAP
Two symbol
AGC
GAP
Two symbol



image3.png
Bandwidth of
dedicated RP for —

SL-PRS e frequency

domain range of
SCl blind detection





image4.png
slot

Bandwidth of RP





image5.png
One Slot

PRS4

PrRs1 PRS2 PRS3




image6.emf
Anchor UE(Positioning node)

Target UE

TRP

TRP

Uu

Uu

SL


Microsoft_Visio___3.vsdx
Anchor UE(Positioning node)
Target UE
TRP
TRP
Uu
Uu
SL



