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1. Introduction
Based on the discussion of the potential solutions for SL positioning during RAN1#111 and RAN1#110bis-e meetings, some agreements were achieved as follows [1][2]: 
	Agreement
From RAN1 perspective, at least the following 2 operation scenarios are recommended for normative work:
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.
Agreement
A dedicated SL-PRS resource pool is (pre-)configured in the only SL BWP of a carrier.
Agreement
With regards to the power control for SL-PRS at least Open Loop PC should be introduced.
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
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
Agreement
With regards to the frequency domain pattern, study further a Comb-N SL-PRS design. Study at least the following aspects:
· N>=1 (where N=1 corresponds to full RE mapping pattern)
· Fully staggered SL-PRS pattern (e.g., M symbols of SL-PRS with comb-N with M=N and, at each symbol a different RE offset is used), Partially staggered SL-PRS pattern (e.g., M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used), Unstaggered SL-PRS patterns (e.g., M symbol(s) of SL-PRS with comb- N, at each symbol a same RE offset is used, N > 1)
· The number of symbols of SL-PRS within a slot
· Any relation to the comb-N option
· RE offset pattern repetitions within a slot
· FFS: Other frequency domain pattern(s)
Agreement
Study further the granularity of time-domain resource allocation for SL-PRS transmission.
Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study


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
According to various positioning method and accuracy requirement in SL positioning, the SL-PRS with different bandwidth can be applied at least in the dedicated resource pool. Further, considering more than one ongoing positioning procedures may be performed within a slot for a SL positioning group, so multiple SL-PRS transmissions in parallel should be supported. To efficiently utilize the frequency resource of a resource pool, a resource pool may accommodate more than one SL-PRS at the same time. In other words, the bandwidth of SL-PRS can be same or smaller than that of the resource pool.
Proposal 1: At least for dedicated resource pool, the bandwidth of SL-PRS can be same or smaller than that of the resource pool. Namely regarding the bandwidth of SL-PRS, Alt. 1 should be selected. 
2.2 SL-PRS slot format
As shown in above agreements, 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 SL-PRS 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 2: 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 3: At least for dedicated resource pool, SL-PRS slot format could consider more than one SL-PRS within a slot.
Further, if multiple SL-PRS transmission within a slot in a TDM way is support in either dedicated or shared resource pool, unless the repetitive transmission of the same SL-PRS is transmitted without gap between adjacent repetitions (which may be treated as an extended SL-PRS as a whole), otherwise a specific AGC symbol prior to separate SL-PRS transmission is necessary for the reliable SL-PRS reception in case of power fluctuation. Similarly, considering the requirement on Tx/Rx turnaround duration, a switching symbol also should be included after the last symbol of each separate SL-PRS.
Proposal 4: An AGC/switching symbol before/after each separate SL-PRS in a slot should be supported, namely each separate SL-PRS should has corresponding AGC symbol and switching symbol respectively. 
2.3 SL-PRS time-domain behavior
Considering the similar SL positioning requirements may originate in either InC or OOC scenarios, different SL-PRS time-domain behaviour such as periodic, semi-persistent and aperiodic SL-PRS transmission may be equally desired irrespective of the resource allocation method and the type of related resource pool. Naturally, scheme 1 can support the all kinds of time-domain behaviours due to the network’s participation in resource allocation. While for scheme 2 based on candidate sensing mechanism as that in legacy SL or random selection for SL-PRS resource, at least aperiodic and semi-persistent SL-PRS should be supported based on certain indication from transmitting UE or another UE in the positioning group.
Proposal 5: Regarding the SL-PRS time-domain behavior related to scheme 2 resource allocation, at least the semi-persistent and aperiodic SL-PRS should be supported.
Although periodic, semi-persistent and aperiodic SL-PRS transmission are supported in SL positioning, the configuration/activation/deactivation/triggering of SL-PRS may be different from that for PRS in NR considering at least the specific resource allocation method such as scheme 2 for OOC. The high-layer-only signalling may not necessarily and timely schedule the resource and configure the status for UE to meet the dynamical requirement on semi-persistent and aperiodic SL-PRS transmission, even for periodic SL-PRS application in OOC if supported. Hence, both high-layer and lower-layer signalling should be supported for the configuration/deactivation/triggering of SL-PRS transmission.
Proposal 6: Regarding the configuration/activation/deactivation/triggering of SL-PRS, both high-layer and lower-layer signaling should be supported.
3. Conclusion
This contribution shares our views on SL positioning reference signal, and the following proposals are made:
Proposal 1: At least for dedicated resource pool, the bandwidth of SL-PRS can be same or smaller than that of the resource pool. Namely regarding the bandwidth of SL-PRS, Alt. 1 should be selected. 
Proposal 2: 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 3: At least for dedicated resource pool, SL-PRS slot format could consider more than one SL-PRS within a slot.
Proposal 4: An AGC/switching symbol before/after each separate SL-PRS in a slot should be supported, namely each separate SL-PRS should has corresponding AGC symbol and switching symbol respectively. 
Proposal 5: Regarding the SL-PRS time-domain behavior related to scheme 2 resource allocation, at least the semi-persistent and aperiodic SL-PRS should be supported.
[bookmark: _GoBack]Proposal 6: Regarding the configuration/activation/deactivation/triggering of SL-PRS, both high-layer and lower-layer signaling should be supported.
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