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1. Introduction
At the RAN#98-e meeting, the following objectives were agreed for SL positioning support [1]. This topic is divided into three sections. In this contribution, SL resource allocation details including cast-type details, i.e., green part below, are discussed.
	· 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].



2. Discussion
2.1. Shared resource pool
The objectives in the WID include support of shared resource pool. In the resource pool, SL communication and SL-PRS transmission coexist. Then, RAN1 requires discussion on details of the coexistence.
For the coexistence and backward compatibility with legacy Rel-16/17 UEs, we believe that at least SL-PRS transmission should be performed with PSCCH for resource indication/reservation.
Under this assumption, at least the following two directions would be considerable as high-level concept.
· Direction 1: Each transmission contains only either SL communication signal or SL PRS-related transmission
· Direction 2: Each transmission can contain either or both of SL communication signal and SL PRS-related signal
In our view, Direction 2 is better since this mechanism makes it possible to transmit SL-PRS and measurement request/result. For example, in RTT scheme, a target UE transmits a SL-PRS and positioning request. Then each anchor UE receives them and accordingly transmits a SL-PRS and measurement request. If only Direction 1 is allowed, the target UE and each anchor UE shall perform two transmissions, respectively. Such a mechanism is quite wasted and leads to larger latency performance.
It is noted that even in Direction 2, SL-PRS can have sufficient number of symbols since PSCCH is mapped only two or three symbols. The amount of REs allocated for PSSCH is controllable and the amount would be sufficient due to wide bandwidth allocation for SL-PRS.
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Fig.1: Concept of shared resource pool
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Fig.2: An example procedure in RTT scheme
Proposal 1:
· For shared resource pool,
· SL-PRS is always multiplexed with PSCCH in a resource.
· The following transmissions in a resource are supported.
· PSCCH + SL-PRS
· PSCCH + PSSCH
· PSCCH + PSSCH + SL-PRS

2.2. Dedicated resource pool
Regarding dedicated resource pool, one question is which resource pool control signal transmission / measurement report are performed in. The following two options would be considerable:
· Option 1: Control signal transmission and/or measurement report are performed in resource pool for SL communication
In this option, new SCI-2 format or MAC-CE for the control signal is necessary to keep backward compatibility. The control signal in a communication pool indicates SL-PRS resource, and corresponding measurement report is performed at a communication pool. Although this mechanism can work, signal transmission at the communication pool will increase, which leads to performance degradation of the communication pool. Besides, basically resource pool configuration is per UE. If this kind of linkage between communication pool and SL-PRS pool shall be there, this is not aligned with the existing pool concept and actually the pools should be one pool with partitioning.
· Option 2: Control signal transmission and/or measurement report are performed in resource pool for SL-PRS
In this option, PSCCH and/or PSSCH is transmitted with SL-PRS. PSCCH and/or PSSCH conveys control signal and measurement report if any. This means that the same structure as shared pool proposed above is applicable. Specification efforts can be reduced.
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Fig.3: Concept of dedicated resource pool
Proposal 2:
· For dedicated resource pool,
· SL-PRS is always multiplexed with PSCCH in a resource.
· The following transmissions in a resource are supported, where PSSCH conveys positioning-related information only.
· PSCCH + SL-PRS
· PSCCH + PSSCH
· PSCCH + PSSCH + SL-PRS
· Not support any indication from/to a communication pool

2.2.1. BWP/carrier for dedicated pool
On BWP/carrier, R16/17 SL have not supported multiple active SL BWPs and multiple active SL carriers. Changing these restrictions will lead to large spec impact, and also it has not been determined yet whether R18 CA can be started or not. Our preference is not to open these new issues.
Proposal 3:
· For a UE using at least a communication pool and a dedicated positioning pool, these pools are within the same SL BWP within the same SL carrier.

2.3. Resource allocation scheme 1 / scheme 2
Based on the above proposed concept for both shared pool and dedicated pool, we do not see any difference between R16/17 communication-only pool and R18 SL positioning-related pool. Resources are selected by full/partial sensing or random selection with/without IUC in the conventional manner.
We found that different reservation/indication mechanism from the conventional way was proposed previously. In the current specification, a UE using a SL-PRS resource determines/reserves the resource. Meanwhile, the enhancement proposal is that a UE can reserve/indicate a SL-PRS resource, and the corresponding UE will use the resource. In our view, the new behavior should be de-prioritized since this is a kind of a UE scheduling another UE. Such a UE type has been discussed as mode 2d at the beginning of NR SL standardization but not agreed after quite long discussion. The main reason to drop such a mechanism is quite large spec impact. Reopening the door for SL-PRS is not preferred since the same conclusion is assumed after consuming available time. Besides, channel condition detected at each UE, which may lead to poor scheduling performance for conflict avoidance.
Proposal 4:
· For SL-PRS resource allocation, no enhancement from R16/17 mode 1/2 RA is introduced.
· UE that would transmit SL-PRS determines SL PRS resource(s) by the same mechanisms (sensing/random-selection/IUC/congestion-control/etc.) as those for SL communication.

2.4. Cast-type details
As cast type of SL-PRS transmission, UC/GC/BC (as WA) were agreed at the last meeting. How to use each is still under discussion. In our view, which cast type is required is relevant to SL positioning mechanism/procedure and time-domain behavior of SL-PRS transmission.
For anchor UE-based SL-TDOA/SL-AoA with periodic SL-PRS, GC/BC would be straightforward since such a (pre-)configured periodic TX would be intended not only for a single UE. Anchor UEs that are put by regulator or service provider will transmit SL-PRS for the system (BC) or for the service (GC).
For target UE-based SL-RTT/SL-TDOA/SL-AoA with aperiodic SL-PRS, UC/GC would be reasonable; for example, when a target UE transmits SL-PRS to anchor UEs, GC is more efficient than UC per anchor UE. Meanwhile when anchor UEs transmit SL-PRS to the target UE, required cast type will be unicast.
Proposal 5:
· For (pre-)configured periodic SL-PRS transmission, groupcast/broadcast are applicable.
· For indicated/requested aperiodic SL-PRS transmission, unicast are applicable.


3. Conclusion
In this contribution, we discussed RA for SL positioning. Observations/Proposals are summarized as following: 
Proposal 1:
· For shared resource pool,
· SL-PRS is always multiplexed with PSCCH in a resource.
· The following transmissions in a resource are supported.
· PSCCH + SL-PRS
· PSCCH + PSSCH
· PSCCH + PSSCH + SL-PRS
Proposal 2:
· For dedicated resource pool,
· SL-PRS is always multiplexed with PSCCH in a resource.
· The following transmissions in a resource are supported, where PSSCH conveys positioning-related information only.
· PSCCH + SL-PRS
· PSCCH + PSSCH
· PSCCH + PSSCH + SL-PRS
· Not support any indication from/to a communication pool
Proposal 3:
· For a UE using at least a communication pool and a dedicated positioning pool, these pools are within the same SL BWP within the same SL carrier.
Proposal 4:
· For SL-PRS resource allocation, no enhancement from R16/17 mode 1/2 RA is introduced.
· UE that would transmit SL-PRS determines SL PRS resource(s) by the same mechanisms (sensing/random-selection/IUC/congestion-control/etc.) as those for SL communication.
Proposal 5:
· For (pre-)configured periodic SL-PRS transmission, groupcast/broadcast are applicable.
· For indicated/requested aperiodic SL-PRS transmission, unicast are applicable.
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