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1. Introduction
Based on the discussion on SL positioning reference signal during RAN1#112bis-e and RAN1#112 meetings, some agreements were achieved as follows [1][2]: 
	Agreement
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.
Agreement
SL PRS resource sets are not defined in Rel-18. 
Agreement
(M, N) patterns with M > N with full staggering are supported. 
· In the last (M-N) symbols, the SL PRS symbols are repeated with same order of comb offsets as in the first N symbols.
Agreement
An AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself.
Agreement
At least for dedicated SL PRS resource pools, in addition to already-agreed (M, N) = (2, 2), (4, 4), fully staggered pattern with (M, N) = (6, 6) is supported. 
· FFS: Other values of (M, N).
· FFS: Applicability to shared resource pools.
Agreement
· A SL PRS resource refers to a time-frequency resource within a slot of a dedicated SL PRS resource pool that is used for SL PRS transmission.
· FFS: for a shared resource pool
· Characteristics associated with a SL PRS resource include at least: 
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS frequency domain allocation,
· Note: Additional parameters can be included as/when identified.
· FFS: other time domain aspects, if any
· A SL PRS resource is identified by a SL PRS resource ID that is unique within a slot of a dedicated SL PRS resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters
Agreement 
For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).
Agreement 
· Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· For comb-based multiplexing of SL PRS from different UEs, support at least the case wherein a single (M,N) value is possible . 
· FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values.
· FFS: additional restrictions (if any) due to e.g. the impact of synchronization and IBE interference between UEs
Agreement 
TDM-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: TDM-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· FFS: Details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols.
· FFS: restrictions for the configuration of TDM-based multiplexing of SL PRS from different UEs in a slot, if any
· FFS: which resource allocation schemes are applicable
· FFS: whether or not this is a separate UE capability


Considering maximum leveraging existing design in SL and positioning [3] [4], this contribution shares some views on SL positioning reference signal.
2. Sidelink positioning reference signal
2.1 SL PRS bandwidth
For various positioning methods in SL positioning, SL PRS with certain bandwidth can be applied according to specific positioning accuracy requirements. If the bandwidth of SL PRS in a dedicated resource pool is fixed at the bandwidth of the pool, although it could simplify the detection of SL PRS for receiving UE, the (pre)configuration of multiple dedicated resource pools with different bandwidths may be mandatory for positioning related UEs to meet potential accuracy requirements. Correspondingly, receiving UE needs to monitor multiple dedicated resource pools at the same time for a single positioning transaction, so the benefit from fixed SL PRS bandwidth may be offset. 
Further, since TDM-based multiplexing of SL PRS transmission from different UEs in a slot is supported for dedicated resource pool, considering one or more ongoing positioning procedures could be performed in the same or different SL positioning groups, SL PRS transmissions with different bandwidths from either a single UE or different UEs should be a feasible use case based on dedicated resource pools. To efficiently and flexibly utilize dedicated resource pools, the bandwidth of SL PRS can be same or smaller than that of the resource pool. 
For reducing the impact of variable SL PRS bandwidth on SL PRS detecting by receiving UE, multiple allowed SL PRS bandwidth values can be (pre)configured per dedicated resource pool as a compromise between flexible resource utilization and low SL PRS detecting complexity. 
Proposal 1: For a dedicated resource pool, SL PRS bandwidth can be same or smaller than that of the resource pool. 
Proposal 2: For dedicated resource pools, supported SL PRS bandwidth value(s) can be (pre)configured per resource pool.  
2.2 SL PRS slot format
As the agreements in previous meeting [2], since the candidate values of comb size N for SL PRS comprise at least 1, 2, 4, 6, 8 and 12, the full staggered comb pattern may be a natural choice, namely a SL PRS could have the same number of symbols (M) as that of comb sizes at least, to fully extract the benefit from each comb size. While we can further study the different combinations of M and N aiming at diverse positioning scenarios and requirements after the determination of the SL PRS slot format, wherein the number of available SL PRS symbols in a slot is (pre)configured at least for the dedicated resource pool. 
Considering the potential small values of M, such as 1, 2, 4 or even 6, obviously multiple TDMed SL PRSs within a slot have higher resource usage efficiency than the slot based SL PRS resource allocation, especially when repetition pattern and entire slot are configured for SL PRS transmission. All SL PRS transmissions in a slot may be uniformly or separately scheduled depending on the PSCCH location and the relation between dedicated resource pool and the associated shared resource pool(s). 
Proposal 3: With respect to the number of SL PRS symbols within a slot excluding the AGC and GP symbol(s), the candidate values M={1, 2, 4, 6, 8, 12} should be supported. 
Similar to NR positioning, transmitting UE can introduce SL PRS repetition in SL positioning to enhance the positioning performance. For short length SL PRS, such as 2-symbol SL PRS, SL PRS repetition may be applied within a slot. In addition, according to LPP procedures in [5], multiple LPP transactions may be in progress simultaneously between the same target and server nodes to improve flexibility and efficiency. Hence, for SL positioning, a UE may need to transmit multiple SL PRSs related to parallel positioning transactions in a slot.
According to [2], TDM-based multiplexing of SL PRS from different UEs in a slot is supported for dedicated resource pools. Naturally, to meet the requirement of SL PRS repetition or parallel transactions at least, TDM-based multiplexing of SL PRS from the same UE in a slot can be supported for at least dedicated resource pools.
Proposal 4: TDM-based multiplexing of SL PRS from a single UE in a slot should be supported for dedicated resource pools. 
Considering the TDM-based multiplexing between SL data and SL PRS in a slot, the time resource for SL PRS transmission in shared resource pools is normally much limited than that in dedicated resource pools. Based on the similar requirements on multiple SL PRS resources within a slot for dedicated resource pools, besides a single SL PRS in a slot, TDM-ed SL PRS resources from a single UE also should be supported in shared resource pools. 
Especially, if regular SL data transmission is absent in a slot, the whole time resource in the slot may be used for one or multiple SL PRS transmissions. Hence, whether SL PRS(s) and associated SCI within a slot can be transmitted without SL data in shared resource pool should be determined, including the case of TDM-ed SL PRSs with different bandwidths. 
Proposal 5: TDM-based multiplexing of SL PRS from a single UE in a slot should be supported for shared resource pools. 
Proposal 6: Whether one or multiple SL PRS and associated SCI in a slot can be transmitted without SL data in shared resource pools should be determined.
Due to the different resource structures of PSCCH, PSSCH and SL PRS, an AGC symbol should immediately precede a SL PRS resource at least in a dedicated resource pool, even when the PSCCH is adjacent to the SL PRS, because normally PSCCH bandwidth is much smaller than that of SL PRS. 
For TDM-ed SL PRS resources within a slot, unless the repetitive SL PRSs from a transmitting UE without time gap between adjacent repetitions (which may be treated as an extended SL PRS as a whole, and only one AGC symbol before the first repetition is necessary), otherwise, a respective AGC symbol prior to each SL PRS should be inserted for the reliable SL PRS reception in case of power fluctuation. As legacy SL, the AGC symbol may be the duplication of the first symbol of SL PRS.
Proposal 7: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective AGC symbol immediately before each SL PRS should be supported. 
-except for SL PRS repetition without time gap from a UE, where only an AGC symbol immediately before the first SL PRS is necessary.
Similarly, considering the requirement on Tx/Rx turnaround duration, a switching symbol also should be immediately inserted after the last symbol of a SL PRS. For TDM-based multiplexing of SL PRS, unless continuous SL PRSs (with or without SL data symbol(s) between adjacent SL PRSs) from a single UE, namely the transmitting UE will not switch to receiving state until all its SL PRS transmissions are completed, a gap symbol immediately after a SL PRS is necessary otherwise.
Proposal 8: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective switching symbol immediately after each SL PRS should be supported. 
-except for SL PRS repetition from a UE, where only a switching symbol immediately after the last SL PRS is necessary.
3. Conclusion
[bookmark: _GoBack]This contribution shares our views on SL positioning reference signal, and the following proposals are made:
Proposal 1: For a dedicated resource pool, SL PRS bandwidth can be same or smaller than that of the resource pool. 
Proposal 2: For dedicated resource pools, supported SL PRS bandwidth value(s) can be (pre)configured per resource pool.  
Proposal 3: With respect to the number of SL PRS symbols within a slot excluding the AGC and GP symbol(s), the candidate values M={1, 2, 4, 6, 8, 12} should be supported. 
Proposal 4: TDM-based multiplexing of SL PRS from a single UE in a slot should be supported for dedicated resource pools. 
Proposal 5: TDM-based multiplexing of SL PRS from a single UE in a slot should be supported for shared resource pools. 
Proposal 6: Whether one or multiple SL PRS and associated SCI in a slot can be transmitted without SL data in shared resource pools should be determined.
Proposal 7: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective AGC symbol immediately before each SL PRS should be supported. 
-except for SL PRS repetition without time gap from a UE, where only an AGC symbol immediately before the first SL PRS is necessary.
Proposal 8: For TDM-based SL PRS multiplexing within a slot in a resource pool, a respective switching symbol immediately after each SL PRS should be supported. 
-except for SL PRS repetition from a UE, where only a switching symbol immediately after the last SL PRS is necessary.
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