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Introduction
[bookmark: OLE_LINK1]In RAN#94e, a new study item on “expanded and improved NR positioning” was approved [1].
In RAN1#110bis-e, RAN1 started discussions on the potential solutions for SL positioning. Companies actively discussed the solutions for SL positioning from various aspects [2].
In this contribution, we share the view on potential solutions for SL positioning.

Discussions
SL Positioning Methods & Measurements
In last RAN1 meeting, the following agreement was achieved [2].
	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



[bookmark: _Hlk118099297][bookmark: _Hlk118099450]To achieve high accuracy in AoD positioning, a transmitter needs to generate narrow beams for SL-PRS transmission. If the transmitter has multiple antennas/panels, narrow beams are generated at the transmitter. In the case of DL-AoD, because the transmitter (i.e. gNB) has multiple antennas/panels, DL-AoD is suitable for DL positioning method. On the other hand, in the case of SL-AoD, because the transmitter (i.e. transmitting UE) has the smaller number of antennas/panels compared with gNB, SL-AoD may not suitable for SL positioning method. Especially, the antenna configuration of the transmitting UE in FR1 is not sufficient to generate the narrow beams, it may not achieve that high positioning accuracy in FR1 using SL-AoD. In addition, given that the number of antennas at a UE is smaller than the gNB, SL-AoD could provide poorer performance than SL-AoA. The reason is that the SL-AoD is based on sweeping of the main lobe while SL-AoA can be based on steering of a null direction which is much more sharpened than the main lobe. Therefore, study of SL-AoD should be deprioritized.
Proposal 1: 
· Study of SL-AoD should be deprioritized.

SL-PRS sequence design
The following was agreed in RAN1#110bis-e,
	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.


For the agreed pseudo-random sequence, in order to achieve synergy with SL CSI-RS which was supported by SL capable UEs since Rel-16, it is natural to use the exact same sequence as for DL-PRS (and for SL CSI-RS).
Proposal 2: 
· The sequence of DL-PRS is reused for SL-PRS.
Regarding sequence initialization, either the formula for DL-PRS or that for SL CSI-RS can be reused as a baseline. One major difference between configurations of SL-PRS and DL-PRS is that the latter is signalled by LMF, per “DL-PRS resource”, in a UE dedicated manner, while the former is supposed to be configured per resource pool. In that sense, configuration of  for DL-PRS cannot be directly reused for SL-PRS.
SL-PRS frequency and time-domain pattern
The following was agreed in RAN1#110bis-e,
	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


Regarding whether to consider N>12 as a potential candidate value, considering the additional symbol(s) required for AGC training and RX/TX turnaround, this implies cross-slot SL-PRS transmission which significantly increases the complexity of the design. Hence we propose to conclude that N>12 is not supported.
Proposal 3: 
· For SL-PRS, a comb-size of N > 12 is not supported.
Regarding the potential candidate values of M, we think the choice of values of M should allow fitting in the PSCCH symbols (if supported), the AGC symbol(s), and the RX/TX turnaround symbol(s) as a block of consecutive symbols in a slot. In that sense, the set of values of M in DL-PRS cannot be directly reused for SL-PRS.
Resource pool for SL positioning
The following was agreed in RAN1#110bis-e,
	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


If Opt. 1 is adopted, SL positioning would have to be supported with at least two resource pools and cross-pool SL-PRS resource allocation/reservation is always required, which inevitably increases UE implementation complexity. And the design of SCI for SL-PRS resource allocation/reservation would also be a problem because SCI in a shared resource pool has to be backward compatible with Rel-16 and Rel-17 UEs. Therefore we think at least PSCCH should be supported in a dedicated resource pool.
The main motivation that we can see in supporting PSSCH in a dedicated resource pool is to convey measurement reports. But that is of less concern because measurement reports can be conveyed in higher layers, without breaking the backward compatibility with Rel-16 and Rel-17 UEs. If PSSCH is supported in a dedicated resource pool, we propose to make it clear that it should only convey signalling/data for SL positioning.
Proposal 4: 
· At least PSCCH which carries SCI associated with SL-PRS transmission(s) is supported in a dedicated resource pool.
Proposal 5: 
· If PSSCH is supported in a dedicated resource pool, restrictions should be imposed for such PSSCH that it is not used for SL communications.
	The following was agreed in RAN1#110bis-e,For a dedicated resource pool for positioning,
· With regards to the granularity of a resource allocation for SL-PRS transmission, study further at least the following options:
· Opt. 1: shorter than a slot allocation (e.g., symbol-level allocation)
· Opt. 2: SL-PRS-resource-based allocation
· Opt. 3: slot-based allocation 
· Other Options are not precluded
· Note: Definition of SL-PRS resource needs to have progressed before discussing on downselecting amongst these options. 
· Note: Companies are encouraged to provide their analysis and views on the above options


In our view, RAN1 should first clarify the definition of a “SL-PRS resource”, which should be served as the finest granularity of SL-PRS resource allocation. As periodic, aperiodic and semi-persistent SL-PRS are all supported, it seems straightforward that a “SL-PRS resource” should correspond to one SL-PRS transmission with one RE offset and in a number of SL-PRS symbols in a slot. In order to achieve flexible SL-PRS resource allocation/reservation, we propose to support a (pre-) configurable SL-PRS resource allocation granularity, e.g. it can be either based on one SL-PRS resource, or based on a set of SL-PRS resources. For example, the latter case can be used for allocating SL-PRS resources for a group of anchor UEs.
Proposal 6: 
· The SL-PRS resource allocation granularity is (pre-) configurable.

SL-PRS Configuration/Triggering/Activation/Reservation
In last RAN1 meeting, the following Feature Lead Proposal was discussed and the following agreement was achieved [2][3].
	[bookmark: _Hlk113285921][HIGH] Feature Lead Proposal 4.1.4.B-v2
With regards to 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 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/parameters].
Study further the  following options with regards to the SL PRS resource reservation/indication signaling:
· Option B.1: A transmitting UE sends the SL PRS resource reservation/indication, and then transmits the SL-PRS according to the reserved/indicated SL PRS resource(s)..
· Option B.2: A transmitting UE receives the SL PRS resource reservation/indication, and then transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
· Note: Up to further discussion whether one or both shall be introduced. 
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 the last meeting, Option A.1 was agreed. However, for the options with regards to the SL PRS resource reservation/indication signaling, no consensus was reached between Option B.1 and Option B.2.
When a UE determines a resource for the SL PRS transmission and/or SL PRS sequence, the UE needs to provide the information about the resource and/or the sequence to the UE which would measure the SL PRS. Otherwise, the receiving UE has to attempt blind detections of any possible sequence on any possible resource. In addition, if the transmitting UE also provides other UEs the information that the resource is occupied, other UEs can avoid to use the occupied resource so that the collision does not happen. Therefore, Option B.1 “A transmitting UE sends the SL PRS resource reservation/indication, and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s)” should be supported.
On the other hand, Option B.2 “A transmitting UE receives the SL PRS resource reservation/indication, and then transmits the SL-PRS according to the reserved/indicated SL PRS resource(s)” implies that the transmitting UE does not determine the SL PRS resource. For the scheme 1, the transmitting UE could be informed of the SL PRS resource by the gNB. Meanwhile, for the scheme 2, some other UE than the transmitting UE determines the SL PRS resource and informs it of the transmitting UE, and then the transmitting UE performs SL PRS transmission on the informed resource. Such a procedure does not exist in the legacy sidelink procedure. At the same time, this procedure has some commonality with Rel-17 inter-UE coordination, in terms of the resource reservation perspective. Therefore, further study would be necessary.
Proposal 7: 
· Support Option B.1: A transmitting UE sends the SL PRS resource reservation/indication, and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
Proposal 8: 
· For scheme 1, support the Option where A transmitting UE receives the SL PRS resource reservation/indication from the gNB, and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).

Conclusion
In this contribution, we have the following proposals:
Proposal 1: 
· Study of SL-AoD should be deprioritized.
Proposal 2: 
· The sequence of DL-PRS is reused for SL-PRS.
Proposal 3: 
· For SL-PRS, a comb-size of N > 12 is not supported.
Proposal 4: 
· At least PSCCH which carries SCI associated with SL-PRS transmission(s) is supported in a dedicated resource pool.
Proposal 5: 
· If PSSCH is supported in a dedicated resource pool, restrictions should be imposed for such PSSCH that it is not used for SL communications.
Proposal 6: 
· The SL-PRS resource allocation granularity is (pre-) configurable.
Proposal 7: 
· Support Option B.1: A transmitting UE sends the SL PRS resource reservation/indication, and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
Proposal 8: 
· For scheme 1, support the Option where A transmitting UE receives the SL PRS resource reservation/indication from the gNB, and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
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