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1. [bookmark: _Ref115425183][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
During RANP#98e in December 2022, a new work item on expanded and improved NR positioning was approved [1]. The work item or normative work is basically based on the study item outcome as reported in TR 38.859 [2]. Sidelink positioning is identified as a new important feature in Rel-18. Hence, the work item has defined the objective related to the sidelink positioning in Rel-18 as shown below [1]:
	· 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].




This contribution provides our views on the resource allocation for sidelink positioning reference signal.
2. Discussion
SL-PRS Resource Allocation
During study item phase [2], SL positioning resource allocation was investigated. One of the proposed alternatives (i.e., Alt.2)  suggests that either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-) configured for SL PRS. We consider both options  can be selectively deployed depending on the scenario, which provides deployment flexibility.
In principle, the legacy sidelink resource pool can be reused for positioning purpose. Hence, the resources are shared for both communication and positioning purpose. However, the resource utilization may not be optimal. For example, SL for positioning may require wider bandwidth, while the bandwidth for SL communication does not require to be significantly wide. Allocating a wide bandwidth for the SL communication may results in unutilized resources.
Dedicated resource pool for SL-PRS would be beneficial, particularly of the flexibility of allocating wide frequency bandwidth for better positioning accuracy, or short time duration for low latency. The dedicated resource pool becomes independent from the resources for sidelink communications. The resources for sidelink communication may not consider wider frequency allocation. 
[bookmark: _Toc115439756][bookmark: _Toc118724190][bookmark: _Toc111194524][bookmark: _Toc127544848]Proposal 1: Support both shared resource pool and dedicated resource pool for SL-PRS transmission
In case of the shared resource pool, coexistence between SL communication and SL positioning is the important aspects, including backward compatibility. The SL positioning resources can be allocated in TDD manner as illustrated in Figure 1, such that it is allocated after the SL communication resources and separated with a guard period (GP). The GP is needed to avoid/minimize any potential interference of SL communication to SL positioning.
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[bookmark: _Ref111194077]Figure 1: Illustration of shared resource pool for SL communication and SL positioning.
[bookmark: _Toc111194525][bookmark: _Toc115439757][bookmark: _Toc118724192][bookmark: _Toc127544849]Proposal 2: In a shared resource pool case, SL-PRS can be allocated within a resource pool and separated with a guard period.
Furthermore, the multiplexing of the legacy PHY channel (PSCCH, PSSCH, PSFCH) within a shared resource pool should be investigated. In our view, the SL-PRS should be time-domain multiplex (TDD) with those legacy sidelink PHY channel.
[bookmark: _Toc127544850]Proposal 3: In a shared resource pool case, SL-PRS is time domain division multiplexed (TDD) with the legacy sidelink PHY channel.
On dedicated resource pool for SL-PRS should be designed for positioning purpose in which it can contain the resources carrying the configuration of the associated SL-PRS. The configuration can be carried in PSCCH and/or PSSCH associated with SL-PRS. This resource pool configuration can be beneficial, particularly to provide a low latency SL-PRS positioning.
[bookmark: _Toc127544851]Proposal 4: In a dedicated resource pool case, PSCCH which carries SCI associated with SL PRS transmission(s) and PSSCH associated with SL PRS transmission(s) can be multiplexed with SL-PRS.
On time-domain resource allocation for SL-PRS transmission, periodic, semi-persistent SL-PRS, and aperiodic SL-PRS shall be supported. Those type of time-domain characteristics may be needed in different scenarios/use-cases. Furthermore, some nodes can be designed to operate with one of those time domain characteristics. For example, a Road Side Unit (RSU) can be configured to transmit periodic SL-PRS, and so on.
[bookmark: _Toc127544852]Proposal 5: Support SL-PRS transmission with periodic, semi-persistent, and aperiodic time domain allocation.
In V2X positioning or any other sidelink positioning use-cases, a UE may need to determine the distance to the surrounding UEs. For example, a moving vehicle needs to discover whether there are surrounding VRUs and subsequently estimate the relative distance to those VRUs. The determination operation should be performed in a quick manner. Hence, in case one or more VRUs are detected to be very close, the moving vehicle and/or VRUs can perform the necessary action to avoid potential collision. The ranging of surrounding UEs (VRUs) can be facilitated by allowing concurrent transmission of SL-PRS from multiple UEs. For example, multiple VRU(s) can transmit “SL-PRS” concurrently and/or within the same set of resources. The transmitted SL-PRS can be received by moving vehicle(s), VRU(s), or RSU(s). The concurrent transmission of “SL-PRS” can be arranged by allowing multiplexing of SL-PRS from multiple UEs within a given set of resources (e.g., time-division multiplexing (TDM), frequency-division multiplexing (FDM), and/or Code-division Multiplexing (CDM)).
[bookmark: _Toc111194528][bookmark: _Toc115439760][bookmark: _Toc118724195][bookmark: _Toc127544853]Proposal 6: Support multiplexing of SL-PRS from multiple UEs within a given set of resources.

Signalling to support the operation of SL-PRS transmission
The aspects on configuration, activation/deactivation/triggering of SL-PRS were studied and concluded in [2]. A UE supporting SL-PRS should be aware of the SL-PRS configuration. It includes, for example, the SL-PRS resources, SL-PRS parameters (comb-type, etc), and also possible set of SL-PRS resources that the UE can use. These parameters may require relatively large packet size and not expected to be changed frequently. Hence, they can be conveyed via RRC message. 
Unlike the configuration, the activation/deactivation of the selected SL-PRS configuration typically requires a small packet size and preferably be conveyed to the UE in a quick manner. This information can be conveyed via lower layer signalling, such as SL-MAC-CE, DCI. Alternatively, it can also be carried by SCI, in case the TX-SL-UE convey the information to RX-SL-UE.
[bookmark: _Toc111194526][bookmark: _Toc115439758][bookmark: _Toc118724193][bookmark: _Toc127544854]Proposal 7: Support high-layer and lower-layer signalling involvement in the SL-PRS configuration.

In SL Mode 1, the above high and lower layer signalling is expected to be provided from serving gNB to the UE. High layer configuration can also be provided by LMF. However, we consider the serving gNB has a better knowledge in term of the current cell resource utilization. Hence, we prefer the serving gNB to provide such signalling. In practice, the SL-PRS resource allocation can come from LMF and/or from gNB. In this context, we prefer the configuration comes from gNB. This is a similar operation as the SRS resource allocation where the configuration comes from the serving gNB. 
[bookmark: _Toc118724194][bookmark: _Toc111194527][bookmark: _Toc115439759][bookmark: _Toc127544855]Proposal 8: A transmitting UE receives a SL-PRS resource allocation signaling from gNB (e.g., through Dynamic grant, or through configured grant type 1/type 2)
In legacy sidelink communication, the gNB provide resource allocation information (e.g., dynamic grant) via DCI 3-1 and 3-2. A similar approach is needed to convey the SL-PRS transmission. However, some parameters in the existing DCI may not be applicable for SL-PRS transmission, which may require new parameters. Hence, we propose RAN1 to define new DCI for SL-PRS resource allocation purpose.
[bookmark: _Toc127544856]Proposal 9: RAN1 to define new DCI for SL-PRS resource allocation purpose.
Furthermore, the intended receiver of sidelink communication receives the configuration of the sidelink communication via SCI. For the same reasons as above, we propose RAN1 to define new SCI for SL-PRS resource allocation purpose. In some cases, we also consider the receiver of sidelink communication may receive the configuration of the SL-PRS via RRC signalling from gNB. This is particularly important for the case when the periodic PRS is transmitted by RSU.
[bookmark: _Toc127544857]Proposal 10: RAN1 to define new DCI for SL-PRS resource allocation purpose.
Regarding the cast type of SL-PRS transmission, unicast and groupcast have been identified to be feasible. In our view, broadcast of SL-PRS transmission shall be supported. From system / deployment point of view, it would be beneficial if more UEs can utilize the transmitted of SL-PRS (i.e., broadcast SL-PRS). This increases the utilization of the SL-PRS transmission. For example, broadcast SL-PRS can be transmitted from a RSU-type of UE. Other WGs (e.g., RAN2, SA2) should further study, such as on security aspect.
[bookmark: _Toc118724196][bookmark: _Toc127544858]Proposal 11: Unicast, groupcast, and broadcast of SL-PRS shall be supported. The detail of the operation is defined by WG RAN2.
3. Conclusion
In this contribution, we provide our views related to sidelink positioning reference signals allocation. The proposals are listed below.
Proposal 1: Support both shared resource pool and dedicated resource pool for SL-PRS transmission
Proposal 2: In a shared resource pool case, SL-PRS can be allocated within a resource pool and separated with a guard period.
Proposal 3: In a shared resource pool case, SL-PRS is time domain division multiplexed (TDD) with the legacy sidelink PHY channel.
Proposal 4: In a dedicated resource pool case, PSCCH which carries SCI associated with SL PRS transmission(s) and PSSCH associated with SL PRS transmission(s) can be multiplexed with SL-PRS.
Proposal 5: Support SL-PRS transmission with periodic, semi-persistent, and aperiodic time domain allocation.
Proposal 6: Support multiplexing of SL-PRS from multiple UEs within a given set of resources.
Proposal 7: Support high-layer and lower-layer signalling involvement in the SL-PRS configuration.
Proposal 8: A transmitting UE receives a SL-PRS resource allocation signaling from gNB (e.g., through Dynamic grant, or through configured grant type 1/type 2)
Proposal 9: RAN1 to define new DCI for SL-PRS resource allocation purpose.
Proposal 10: RAN1 to define new DCI for SL-PRS resource allocation purpose.
Proposal 11: Unicast, groupcast, and broadcast of SL-PRS shall be supported. The detail of the operation is defined by WG RAN2.
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