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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-PRS details including power control, i.e., red 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
	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
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)

[ONLINE] Feature Lead Proposal 4.1.3-v2
At least for the dedicated SL-PRS resource pool, and assuming a SL-PRS resource with contiguous symbols,  
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used
· FFS: Discuss further scenarios that this may not be needed (e.g. SL-TDOA where a UE receives only)
· Note: Multiple AGC and Rx/Tx turnaround time(s) can be considered if SL-PRS transmissions from the same or different UEs are multiplexed in a TDM manner within a slot. Such discussions will take place as we progress more on the SL-PRS structure and slot format. 


2.1. Time-domain structure
The number M of SL-PRS symbols is dependent on definition of transmission unit with SL-PRS, e.g., whether SL-PRS is always transmitted with PSCCH and/or PSSCH. M value should be discussed after concluding this perspective.
Proposal 1:
· Postpone discussion on the number M of SL-PRS symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.

2.2. AGC/Gap symbols
Necessity of SL-PRS-specific AGC/Gap symbols definition is dependent on definition of transmission unit with SL-PRS, e.g., whether SL-PRS is always transmitted with PSCCH and/or PSSCH. AGC/Gap symbols should be discussed after concluding this perspective.
Proposal 2:
· Postpone discussion on SL-PRS-specific AGC/Gap symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.

2.3. Frequency-domain structure
On SL-PRS bandwidth, why each UE shall always use full bandwidth for any SL-PRS transmission is unclear. For example, when 100 MHz resource pool is (pre-)configured, 20 or 40 MHz SL-PRS should also be available. Although positioning performance is degraded with smaller bandwidth, such a SL-PRS transmission can be used for a system/service with lower accuracy requirement. It is noted that it was observed by several companies that at least the requirement set A in some scenarios can be achieved by 20 or 40 MHz bandwidth and the simulation results are found in [3].
Proposal 3:
· The bandwidth of SL-PRS can be same or smaller than that of the resource pool.

2.4. Power control
For power control of SL PRS transmission, the same OLPC mechanism as that for PSCCH/PSSCH – at least DL pathloss-based OLPC – would be applicable. Regarding SL pathloss-based OLPC, whether this is applicable or not would be dependent on resource pool type and transmission unit for SL-PRS.
In shared pool, SL communication is also possible. Then SL pathloss-based OLPC can be used such that SL pathloss is measured from SL communication in the same pool.
In dedicated pool, if only SL-PRS TX is allowed, whether RSRP measurement based on SL-PRS can be used for OLPC or not would be controversial and further study is necessary. If at least PSCCH TX is allowed in the pool (e.g., TX of SL-PRS multiplexed with PSCCH), SL pathloss can be obtained from the PSCCH part.
Besides, CLPC would be another topic for power control. In short, we do not see any specific reason to newly introduce CLPC for SL-PRS. CLPC has not been supported for SL communication so far. Without clarification of why CLPC is necessary in only SL positioning feature, The conventional rule should be maintained.
Proposal 4:
· For SL-PRS transmission,
· DL pathloss-based OLPC is applicable in the same manner as that for PSCCH/PSSCH.
· At least in shared pool, SL pathloss-based OLPC is applicable in the same manner as that for PSCCH/PSSCH.
· For dedicated pool, postpone discussion on SL pathloss-based OLPC till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.
· Not support CLPC.

2.5. SL-PRS time-domain behavior and configuration/activation/triggering
On time-domain behavior of SL-PRS transmissions, periodic/semi-persistent/aperiodic behaviors are on the table. In our view, periodic/aperiodic behaviors should be supported so that the SL-RTT/SL-TDOA/SL-AoA procedures proposed in our companion contribution [4] are available.
· For anchor UE-based (SL-RTT/)SL-TDOA/SL-AoA, periodic SL-PRS transmission is (pre-)configured for anchor UEs. The anchor UEs are specific devices like RSUs, which was mentioned at the previous meeting. These UEs would be put by regulator / service provider, and hence there is no reason to stop SL-PRS transmissions.
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(a) SL-RTT						(b) SL-TDOA/SL-AoA
Fig.1: Anchor UE-based – Periodic SL-PRS
· For target UE-based SL-RTT/SL-TDOA/SL-AoA, aperiodic SL-PRS transmission is the most reasonable choice. For the higher layer signalling, SL-PRS properties can be provided by (pre-)configuration per resource pool and by PC5-RRC configuration per link. Optimal SL-PRS configuration would be different between UEs/positioning methods/etc. One-bit lower layer signalling, i.e., SCI, indicates/requests aperiodic SL-PRS transmission.
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(a) SL-RTT						(b) SL-TDOA/SL-AoA
Fig.2: Anchor UE-based – Aperiodic SL-PRS
Therefore, time-domain behavior and configuration/triggering aspect can be proposed as below.
Proposal 5:
· Periodic/Aperiodic SL-PRS transmission is supported.
· For periodic transmission, periodic PRS is (pre-)configured.
· For aperiodic transmission, SL-PRS resources are (pre-)configured or PC5-RRC configured, and indicated/requested via SCI.


3. Conclusion
In this contribution, we discussed PRS for SL positioning. Observations/Proposals are summarized as following: 
Proposal 1:
· Postpone discussion on the number M of SL-PRS symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.
Proposal 2:
· Postpone discussion on SL-PRS-specific AGC/Gap symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.
Proposal 3:
· The bandwidth of SL-PRS can be same or smaller than that of the resource pool.
Proposal 4:
· For SL-PRS transmission,
· DL pathloss-based OLPC is applicable in the same manner as that for PSCCH/PSSCH.
· At least in shared pool, SL pathloss-based OLPC is applicable in the same manner as that for PSCCH/PSSCH.
· For dedicated pool, postpone discussion on SL pathloss-based OLPC till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.
· Not support CLPC.
Proposal 5:
· Periodic/Aperiodic SL-PRS transmission is supported.
· For periodic transmission, periodic PRS is (pre-)configured.
· For aperiodic transmission, SL-PRS resources are (pre-)configured or PC5-RRC configured, and indicated/requested via SCI.
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