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Introduction
A new work item on expanded and improved NR Positioning was approved in RAN#98-e meeting [1], with one of the objectives to “specify solutions for support of sidelink positioning (including ranging) in NR systems”, where one of the detailed objectives is as follows:
	· 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. 


In this document, we share our views on a few aspects of SL positioning reference signal.
Discussion
SL-PRS sequence design
In order to achieve synergy with SL-CSI-RS which has been supported by sidelink capable UEs since Rel-16, it is proposed to reuse the sequence for SL-CSI-RS.
Proposal 1: The sequence specified for SL-CSI-RS 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 at system level, per resource pool. In that sense, at least the configuration of the sequence ID () for DL-PRS cannot be directly reused for SL-PRS, if the sequence initialization of DL-PRS is to be used as a baseline. Furthermore, considering that two or more SL-PRS transmissions may be multiplexed on a same Comb-N pattern, we think the RE offset corresponding to a SL-PRS resource should be one of the factors that are used to calculate the  for the corresponding SL-PRS transmission.
Proposal 2: Regarding SL-PRS sequence initialization, adopt either that of DL-PRS or that of SL-CSI-RS as a baseline.
Proposal 3: RE offset of a SL-PRS resource is taken into account in SL-PRS sequence initialization.
SL-PRS time/frequency pattern
The following was agreed in the study item phase,
	Agreement
With regards to the frequency and time, 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 the comb size (i.e. N), we propose to only support candidate values that divide 12, i.e. 1, 2, 4, 6, 12.
Proposal 4: For SL-PRS, the supported set of values for comb size (N) is {1, 2, 4, 6, 12}.
On the FFS to consider N > 12, we think it should be de-prioritized, and should only be considered after the design for N <=12 is complete.
Proposal 5: For SL-PRS, support for N > 12 is de-prioritized until the design for N <=12 is completed.
Regarding the values of M, a same set of values for N can also be agreed for M.
Proposal 6: For SL-PRS, the set of values for the number of symbols (M) is {1, 2, 4, 6, 12}.
For simplicity, a dedicated resource pool or a shared resource pool should be configured with a single combination of (M, N). Support for multiple combinations of (M, N) can be realized by configuring multiple dedicated resource pool(s) and/or multiple shared resource pool(s).
Proposal 7: A single combination of (M, N) is configured in a dedicated resource pool or a shared resource pool.
Similarly to sidelink communications since Rel-16, in a slot of a resource pool, it should be possible to fully utilize the configured sidelink symbols, for example, for a small value of M, and a much larger number of sidelink symbols in a slot, it should be possible to (pre-) configure multiple SL-PRS transmission occasions, as long as they can be accommodated by the sidelink symbol configuration for that slot.
Proposal 8: One or multiple SL-PRS transmission occasions can be (pre-) configured within a slot.
Symbols other than for SL-PRS transmissions
AGC training and TX/RX turnaround
The design of AGC and TX/RX turnaround for a legacy sidelink slot structure (for PSCCH/PSSCH/PSFCH transmissions) can be reused here, i.e. one symbol is used for AGC training, and one symbol is used for RX/TX turnaround.
Proposal 9: Regarding AGC training and TX/RX turnaround, one symbol is used for AGC training, and one symbol is used for RX/TX turnaround.
Associated PSCCH transmissions
As proposed in our companion paper [2], each SL-PRS transmission should be associated with a PSCCH transmission conveying SCI. In a dedicated resource pool, a slot with sidelink symbols should be able to contain one or multiple “SL-PRS transmission occasions” where each SL-PRS transmission occasion can consist of one symbol for AGC training, a (pre-) configurable number of symbols for PSCCH transmissions, a number of M symbols for SL-PRS transmissions, and one symbol for RX/TX turnaround.
Proposal 10: At least in a dedicated resource pool, a slot with sidelink symbols contains one or multiple SL-PRS transmission occasions where each SL-PRS transmission occasion consists of one symbol for AGC training, a (pre-) configurable number of symbols for PSCCH transmissions, a number of M symbols for SL-PRS transmissions, and one symbol for RX/TX turnaround.
SL-PRS bandwidth
The following was agreed in the study item phase,
	Agreement
At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, downselect from the following alternatives: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: Companies are encouraged to provide their analysis and views on the above alternatives
· FFS: Bandwidth of SL-PRS transmission for shared resource pool (if supported)


Considering resource configuration flexibility, at least for dedicated resource pools we think it makes sense to allow the total bandwidth of a resource pool being larger than that of the SL-PRS transmission bandwidth. Therefore, we propose to adopt Alt. 1. Further study can be conducted for shared resource pools, when the framework for multiplexing SL-PRS resources with legacy PSCCH/PSSCH resources is agreed.
Proposal 11: With regards to the bandwidth of SL-PRS transmission, at least for a dedicated resource pool, adopt Alt. 1 (i.e. the bandwidth of SL-PRS can be same or smaller than that of the resource pool).
Conclusion
In this contribution, we discuss a few aspects relating to SL positioning reference signal, and make the following proposals.
Proposal 1: The sequence specified for SL-CSI-RS is reused for SL-PRS.
Proposal 2: Regarding SL-PRS sequence initialization, adopt either that of DL-PRS or that of SL-CSI-RS as a baseline.
Proposal 3: RE offset of a SL-PRS resource is taken into account in SL-PRS sequence initialization.
Proposal 4: For SL-PRS, the supported set of values for comb size (N) is {1, 2, 4, 6, 12}.
Proposal 5: For SL-PRS, support for N > 12 is de-prioritized until the design for N <=12 is completed.
Proposal 6: For SL-PRS, the set of values for the number of symbols (M) is {1, 2, 4, 6, 12}.
Proposal 7: A single combination of (M, N) is configured in a dedicated resource pool or a shared resource pool.
Proposal 8: One or multiple SL-PRS transmission occasions can be (pre-) configured within a slot.
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