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[bookmark: _Ref118382196]Introduction
The study on expanded and improved NR positioning had been completed in RAN1#111, and the item was converted into work item in RAN#98 with following objectives on SL positioning[1]:
· Specify solutions for support of SL positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of SL 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 SL 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 SL 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 SL positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for SL 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].
In the last meeting SL positioning reference signal was discussed with considerable number of agreements, in this paper we further discuss potential issues on SL positioning reference signal design and gave our views.
Discussion
1.1 SL PRS sequence
Following agreements were achieved in the last meeting on SL PRS sequence [2]: 
	Agreement
SL PRS sequence is generated based on Gold sequence:

where c(i) is a pseudo-random sequence as defined in Clause 5.2.1 of TS 38.211.


Agreement 
· For SL PRS sequence generation, the pseudo-random sequence c(i) initialization equation is defined as a function of at least: slot number, symbol number, and a parameter .
· The pseudo-random sequence c(i) initialization equation is based on initialization equation as for DL PRS

Agreement 
· [bookmark: _Hlk131625893]For SL PRS sequence generation, consider at least the following options to define the parameter , and select one option:
· Option 1:  is a higher layer configured parameter
· Option 2:  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission
· Option 3: based on a combination of higher layer configured parameter from a configured ID list and 12 bits of CRC of PSCCH associated with the SL PRS transmission
· Option 5:  is based on 12bits LSB of destination ID
· Option 6:  is based on 8 bits of source ID + 4 zero bits
· Option 7:  is based on the CRC field of the 2nd SCI associated with SL PRS transmission, if there is a 2nd SCI defined.

Agreement 
· Range of the parameter  is:  



According to the agreements SL PRS sequence is generated based on gold sequence as DL PRS, and initialization equation for  is based on initialization equation as for DL PRS sequence also. DL PRS sequence is specified in section 7.4.1.7.2 of specification 38.211 [3], the generator of pseudo-random sequence   is initialized with:
,
[bookmark: _Hlk127100423]where  is the slot number,  is given by the higher-layer parameter dl-PRS-SequenceID.
As it has already been agreed in the last meeting that sensing based resource selection is supported in scheme 2 resource selection for SL PRS, in order to use SL PRS for more accurate SL RSRP measurement in sensing-based resource selection, the ID of the SL PRS sequence should be known to any UE that has decoded the 1st SCI indicating the SL PRS. For the same purpose 16 bits CRC of associated PSCCH is used to initialize DMRS sequence of scheduled PSSCH. The similar method can be reused for SL PRS sequence initialization. 
[bookmark: _Toc131693934]Proposal 1: For SL PRS sequence generation,  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission.
1.2 SL PRS pattern
Following agreements were achieved in the last meeting on SL PRS pattern  [2]:
	Agreement
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier.

Agreement 
For RE-offset sequence for SL PRS, the RE-offset sequences specified for DL PRS are considered as a starting point.
· FFS: Exact RE-offset sequences 

Agreement 
[bookmark: _Hlk131675521]For SL PRS in shared or dedicated resource pools, 
· at least comb sizes (N) 2, 4 are supported.
· Comb size 6 is supported at least in dedicated resource pool
· FFS: comb size 6 in shared resource pool
· Comb size 1 is supported at least in shared resource pool
· FFS: comb size 1 in dedicated resource pool
· comb sizes (N) > 12 are not supported.
· FFS: support of comb sizes (N) of 8, 12.

Agreement 
For SL PRS in shared and dedicated resource pools, 
· SL PRS patterns with full staggering are supported.
· FFS: whether (M,N)=(6,6) is supported
· SL PRS patterns with partial staggering are supported at least for the following (M,N) pairs:
· (M, 2) with M = {1} 
· (M, 4) with M = {2} 
· FFS: constraints on maximum effective comb size
· FFS: support of partial staggering for other comb sizes
· FFS: Support of SL PRS patterns with M > N at least with full staggering.


In SL communication the number of symbols for SL operation within a slot is configured from 7 to 14 (including one symbol for AGC and another symbol for GAP) per BWP, that is to enable flexible co-existence between SL and Uu operation in licensed carrier. Considering that licensed carrier is considered for SL positioning as well, and as agreed in the last meeting SL PRS are defined directly with respect to and contained within a single SL BWP and carrier, it is necessary to ensure that SL PRS pattern can fit well with all potential slot length configurations. 
[bookmark: _Toc131693933]Observation 1: As single BWP may be used for both SL communication and SL positioning, it is necessary to support flexible slot length for SL positioning as current SL communication to enable flexible co-existence between SL and Uu in licensed carrier.
It was agreed in study item that potential candidate values of comb size for SL PRS could be at least {1,2,4,6,8,12}, of which {2,4} are supported as agreed in the last meeting. As discussed above, the number of symbols within a slot for SL operation may vary from 7 to 14 symbols (5~12 symbols excluding AGC and GAP), if the symbols are further split for different SL PRS (i.e., TDM-based multiplexing of SL PRS from different UEs within a slot), the number of symbols that can be used for one SL PRS may be further varied. To support SL PRS patterns with full staggering it is desirable to support more comb sizes.
[bookmark: _Toc131693935]Proposal 2: For SL PRS in shared or dedicated resource pools comb sizes {1,6,8,12} are supported.
Even comb size {1,6,8, 12} are also supported, the number of symbols within a slot for SL PRS transmission may also be different from any supported comb size, e.g., when the number of symbols is equal to 5 or 7, therefore, M>N should also be supported such as to use all the symbols within a slot for SL PRS transmission.
[bookmark: _Toc131693936]Proposal 3: For SL PRS in shared or dedicated resource pools M>N is supported.
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, could be up to (pre-)configuration, i.e., M>N, there is no need to mandate this in specification.
[bookmark: _Toc131693937]Proposal 4: Whether to have in the end of the SL PRS pattern a symbol with the same RE-offset as the first symbol is up to (pre-)configuration.
In shared resource pool, depending on the resource pool configuration, PSSCH DMRS may be used for sensing operation. To ensure backward compatibility with legacy UEs, the DMRS should be transmitted even the slot is used for SL PRS. As the PSSCH DMRS symbols are evenly distributed within the slot, as exemplified in Figure 1 below, it cannot be ensured that SL PRS symbols are always consecutive.
[bookmark: _Toc131693938][bookmark: _Ref118382067]Proposal 5: In shared resource pool, the symbols of a SL PRS resource within a slot are consecutive symbols or non-consecutive symbols.


Figure 1. Structure of a slot for SL communication with 4 PSSCH DMRS symbols
[bookmark: _Hlk118301319]As to RE-Offset sequence within a SL-PRS resource across the symbols, what defined for Uu DL-PRS/SRS-Pos can be reused. However, as symbols of a SL PRS resource could be non-consecutive as discussed above,  and should be interpreted as the index of a symbol/starting symbol within the SL PRS resource.
[bookmark: _Toc131693939][bookmark: _Ref118382069]Proposal 6: RE-Offset sequence defined for Uu DL-PRS/SRS-Pos should be reused for SL PRS, with the exception that  and  should be interpreted as the index of a symbol/starting symbol within the SL PRS resource.
1.3 Slot structure
It was agreed in the study item that SCI can be used for reserving/indicating SL PRS resources, use of SL-MAC-CE or other higher-layer signaling for SL PRS resource reservation/indication can be considered further during normative work [2].
	With regards to SL signaling of the reservation/indication of SL PRS resource(s) for dedicated resource pool and shared resource pool for positioning:
· SCI can be used for reserving/indicating one or more SL PRS resource(s)
· NOTE: This does not imply that only SCI is being used. Higher layer signaling may be used for the purpose of indicating a part of the SL PRS configuration.
· Whether SCI is single stage SCI or two stage SCI can be considered further during normative work.
· Use of SL-MAC-CE or other higher-layer signaling for SL PRS resource reservation/indication can be considered further during normative work.


[bookmark: _Hlk127518705]In current SL communication the size of SCI may change largely in different scenarios, for example, the size of SCI 2-B is 13 bits larger than SCI 2-A.  In order to avoid SCI blind detection and fluctuation of SCI coding rate, 2-stages SCI are used, where 1st stage SCI is used to indicate information related to sensing, such as priority, time/frequency resources, periodicity, etc., and it is conveyed with PSCCH. Other information, such as HARQ process number, NDI, destination/source ID, zone ID, etc. are indicated by 2nd stage SCI, and 2nd stage SCI is conveyed with PSSCH. However, at least for SL positioning in dedicated resource pool, it is desirable that only 1st stage SCI is used due to following reasons:
· 2nd stage SCI is conveyed with PSSCH and cannot be transmitted standalone, if it is transmitted with SL PRS in one slot, we need to multiplex PSCCH, PSSCH, PSSCH DMRS, and SL PRS within the slot, which would lead to a much more complicated slot structure, and the existence of PSCCH and its DMRS may degrade the bandwidth of SL PRS potentially. 
· Although the size of SCI has not been decided yet, it is expected to be smaller than that the sum of 1st stage SCI and 2nd stage SCI for SL communication. For example, the fields for MCS, DMRS pattern and HARQ process number are not needed for SL positioning, and the field for assignment of PRBs are not needed either if SL PRS always occupy all PRBs within the resource pool (as discussed below). Furthermore, the size of SCI for SL positioning may be rather constant, there is no motivation to use 2-stages SCI for SL positioning foreseen.
[bookmark: _Toc131693940]Proposal 7: At least for dedicated resource pool, single stage SCI (i.e., only PSCCH) is used for reserving/indicating one or more SL PRS resource(s). 

2.3.1 Dedicated Scheme 2 resource pool 
As to SL PRS transmission in the dedicated resource pool, it has already been agreed that UE autonomous resource selection (Scheme 2) would be similar to legacy Mode 2 solution. To avoid too much changes on legacy Mode 2 solution (in particular the timeline) for the support of Scheme 2, PSCCH which carries SCI for reserving/indicating one or more SL PRS resource(s) should be transmitted within the same slot as SL PRS. 
[bookmark: _Toc131693941][bookmark: _Ref118382104]Proposal 8: In a dedicated resource pool using scheme 2 resource allocation, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is multiplexed with the associated SL-PRS within same slot. 
In current SL communication, PSCCH may occupy up to 25 PRBs in up to 3 OFDM symbols (75 PRBs in total), this structure may degrade the accuracy of SL positioning as the bandwidth of SL PRS in the OFDM symbols for PSCCH are reduced. From this sense it is desirable to use less OFDM symbols for PSCCH in SL positioning. Furthermore, the minimum number of PRBs for the PSCCH should also be bounded (which is 20 PRBs in existing SL) to guarantee the reliability of PSCCH. 
In study item phase the following observation was made based on evaluation results. Therefore, UE should be allowed to always use the resource pool bandwidth for SL PRS transmission to improve the positioning accuracy, this should be applicable for both dedicated resource pool and shared resource pool. In addition, referring to the evaluation results in study phase again, at least 20MHz bandwidth is needed for SL PRS to satisfy the accuracy identified requirements. Therefore, one symbol should be sufficient to ensure the coding rate of PSCCH. Another benefit to use one symbol for PSCCH is that the bandwidth of PSCCH is maximized and the DMRS of PSCCH can be used for TOA estimation.
	[bookmark: _Hlk131685890]Observation
The performance analysis for Rel-18 SL positioning shows that, with increasing of bandwidth of SL PRS, the positioning accuracy improves for both absolute positioning and relative positioning/ranging for all evaluated scenarios.


[bookmark: _Toc131693942]Proposal 9: With regards to the bandwidth of SL-PRS transmission, the bandwidth of SL-PRS shall be the same as that of the resource pool, and the minimum bandwidth of SL PRS is 20MHz.
[bookmark: _Toc131693943]Proposal 10: In a dedicated resource pool using scheme 2 resource allocation, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) uses at most one OFDM symbol.
The symbol for PSCCH should be adjacent to the associated SL PRS symbols, otherwise additional AGC symbol needs to be inserted in between. Typically, the bandwidth of SL PRS is larger than the needed bandwidth for PSCCH, in the case it should be allowed to FDM SL PRS and PSCCH in the same OFDM symbol to avoid PSD imbalance between PSCCH symbol and SL PRS symbol, as shown in Figure 2. 


Figure 2. The multiplexing between PSCCH and associated SL PRS
[bookmark: _Toc131693944]Proposal 11: In a dedicated resource pool using scheme 2 resource allocation, the OFDM symbol used for PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is adjacent to the OFDM symbol(s) for associated SL PRS, and can be FDMed with the associated SL PRS.
As agreed in the last meeting TDM-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools:
	Agreement 
[bookmark: _Hlk131690968]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



In the shared resource pool due to the restriction of back-ward compatibility, as elaborated in next section, TDM-based multiplexing of SL PRS from different UEs in a slot should not be supported.
[bookmark: _Toc131693945]Proposal 12: TDM-based multiplexing of SL PRS from different UEs in a slot is NOT supported for shared resource pools.
To supported TDM-based multiplexing one slot can contain multiple SL PRS time resources, and each SL PRS time resource consists of a set of consecutive OFDM symbols. For SL reception AGC adjustment is needed before receiving a SL transmission from each UE, to this end one symbol is used for AGC in SL communication, this design can be fully reused for SL PRS. i.e., the first symbol of a SL PRS time resource is used for AGC. 
[bookmark: _Toc131693946]Proposal 13: The first symbol of a SL PRS time resource is used for AGC.

One SL PRS time resource should at least contain one symbols for AGC, one symbol for PSCCH and one symbol for SL PRS, therefore the granularity of SL PRS time resource should be equal to or larger than 3 OFDM symbols. One example is given in Figure 3 where one SL PRS time resource consists of 4 or 5 consecutive OFDM symbols.
[bookmark: _Toc131693947]Proposal 14: The granularity of a SL PRS time resource should be equal to or larger than 3 OFDM symbols.


Figure 3. Multiple SL PRS time resources within a slot
In SL communication, a UE has to perform reception in all slots except the slot for its own transmission to receive potential SL data from other UEs, that is why the last symbol for SL operation in a slot is used for Rx/Tx turnaround. However, in SL positioning there are some UEs that do not need to perform both SL PRS transmission and SL PRS reception operation, such as an anchor UE and target UE in TDOA positioning method, the former only transmits SL PRS and the latter only receive SL PRS. This new UE behavior implies that the time for Rx/Tx turnaround may not be needed. For example, if the 3 SL PRS resources in Figure 3 were assigned to 3 anchor UEs in TDOA positioning method, symbol #3 and #7 can be used for SL PRS transmission rather than Rx/Tx turnaround. The time needed for Rx/Tx turnaround in SL positioning should follow that in SL communication, i.e., 1 symbol. If Rx/Tx turnaround time is reserved at the end of each SL PRS time resource the resource efficiency would degrade significantly in case of one slot was split into multiple SL PRS time resources. Therefore, whether the symbol for Rx/Tx turnaround is used or not should be discussed case by case, which related to some details on SL PRS/channel multiplexing, resource allocation, SL PRS resource indication/reservation, etc. 
[bookmark: _Toc131693948][bookmark: _Ref118382093]Proposal 15: The last symbol of a SL PRS time resource can be used for Rx/Tx turnaround (if needed), FFS under which condition the symbol for Rx/Tx turnaround is needed. 
When TDM-based multiplexing of SL PRS from different UEs in a slot is supported, both Scheme 1 and Scheme 2 can be applied. But in order to reuse current resource allocation mode 2 for SL communication for scheme 2 resource selection, and also simply UE implementation in both Scheme 1 and Scheme 2, it is necessary to restrict that one UE can only use/reserve one and the same one SL PRS time resource in a slot. Taking the structure in Figure 3 as an example, a UE can only use one of SL PRS time resource #0~#2 within a slot, and it can only reserve the same SL PRS time resource in further slot(s).
[bookmark: _Toc131693949]Proposal 16: When TDM-based multiplexing of SL PRS from different UEs in a slot is supported, both Scheme 1 and Scheme 2 are applicable, but one UE can only use/reserve one and the same one SL PRS time resource in a slot. 
Under the restriction above, TDM-based multiplexing of SL PRS from different UEs has marginal impact for SL PRS transmission. And it could be up to UE implementation to receive one or multiple SL PRS within a slot, therefore, there is no need to define a separate UE capability for this feature.
[bookmark: _Toc131693950]Proposal 17: TDM-based multiplexing of SL PRS from different UEs in a slot is NOT a separate UE capability. 
In the last meeting it was agreed that comb-based multiplexing of SL PRS from different UEs in a slot is supported:
	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


For comb-based multiplexing, multiple SL PRS from different UEs are transmitted in same SL PRS time resource, it is necessary to differentiate the associated PSCCH. In current SL communication 3 OCC are defined for PSCCH DMRS to mitigate PSCCH collision among UEs unexpectedly transmit PSCCH in same time/frequency resource, the similar mechanism could be reused for SL positioning.
[bookmark: _Toc131693951]Proposal 18: For comb-based multiplexing of SL PRS from different UEs, different DMRS OCC is used for PSCCH associated with different SL PRS. 
2.3.2 Shared Scheme 2 resource pool
[bookmark: _GoBack]In SL communication PSCCH is used to schedule a PSSCH in current slot and indicate reserved resources for the re-transmissions of PSSCH in future slots, and the PSCCH is always transmitted along with the scheduled PSSCH in the same slot, as shown in the Figure 1 above. In a shared resource pool configured as Scheme 2 resource pool for SL positioning or as Mode 2 resource pool for SL communication, in order to co-existence with legacy UE, the PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) should be transmitted in the same manner as that in SL communication.
[bookmark: _Toc131693952]Proposal 19: In a shared resource pool configured as mode 2 resource pool for SL communication, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is transmitted in the same manner as legacy SL communication. 
In addition, also to ensure the backward compatibility with SL communication UE, following restrictions have to be observed:
· TDM between SL positioning UE and SL communication UE within a slot is not supported, as in SL communication the resource granularity in time domain is one slot.
· TDM between SL positioning UE and SL positioning UE within a slot is not supported, as the resources for SL PRS transmission and that for SL communication may be FDMed or even overlapping, and the UE receiving SL communication assumes that the power within one slot is constant, the change of transmission power in the middle of a slot may cause clipping error or quantization error at the UE receiving SL communication. SL RSSI measurement for CBR estimation of SL communication UE may also be impacted if TDM is supported.
· If PSSCH DMRS is configured for sensing for SL communication UE in the shared resource pool, as mentioned above, PSCCH DMRS should be transmitted in the same manner as SL communication with SL PRS.
The slot structure for SL PRS transmission is shown in Figure 4 below, note that if PSCCH DMRS is configured for sensing the 2 symbols for PSCCH DMRS should be replaced with SL PRS. Similar as SL communication, the first symbol is used for AGC, and the last symbols is used for Rx/Tx turnaround.


Figure 4. The slot structure for SL PRS transmission in shared resource pool
[bookmark: _Toc131693953]Proposal 20: In a shared resource pool, all symbols within a slot is used for one SL PRS transmission, and the first symbol is used for AGC, the last OFDM symbol is used for Rx/Tx turnaround. 
2.3.2 Shared/dedicated Scheme 1 resource pool
Besides to support scheme 2, it seems unnecessary to transmit PSCCH in the same slot. Firstly, there is no need to indicate the resource(s) and transmission manner of a SL PRS (including SL PRS sequence, comb size, number of symbols/repetitions, etc.) in the same slot, as the latency requirement of SL positioning is not as urgent as SL communication, these parameters could be indicated ahead of SL PRS slot, in particular for the periodically or (semi-)persistently transmitted SL PRS. Furthermore, as elaborated above, PSCCH may reduce the bandwidth of SL PRS and negatively impact the accuracy of SL positioning. 
[bookmark: _Toc131693954][bookmark: _Hlk127353606][bookmark: _Ref118382114]Proposal 21: In a Shared/dedicated Scheme 1 resource pool, standalone SL PRS transmission within a slot from a single UE perspective should be supported for SL PRS design in SL positioning.
[bookmark: _Hlk127353645]That implies use of SL-MAC-CE or other higher-layer signaling for SL PRS resource reservation/indication should be supported for SL positioning. For example, to support UE-based or UE-assisted absolute positioning, some RSUs could be deployed as anchor nodes and play a role similar as TRPs in Uu positioning, as shown in Figure 5, the anchor UEs are supposed to transmit SL PRS periodically. In this scenario, as in Uu positioning, the SL PRS resources can be indicated with higher layer signaling. The higher layer signaling can be transmitted in another resource pool associated with the dedicated resource pool for SL PRS transmission or within the same resource pool shared with SL communication.


Figure 5. Absolute positioning based on RSU type anchor nodes in V2X scenario
[bookmark: _Toc131693955]Proposal 22: In a Shared/dedicated Scheme 1 resource pool, use of SL-MAC-CE or other higher-layer signaling for SL PRS resource reservation/indication should be supported for SL positioning.
1.4 Power control
In NR SL communication all SL channels are subject to DL pathloss based power control to avoid the interference to UL reception on shared carrier, in SL unicast communication, PSCCH and PSSCH are also subject to SL based power control [3]. As SL PRS can also share licensed carrier with UL communication, at least DL pathloss based power control should be supported to determine the transmission power of SL PRS.
[bookmark: _Toc131693956][bookmark: _Ref118382136]Proposal 23: In SL positioning, SL PRS is at least subject to DL pathloss based power control.
In addition, in SL positioning SL PRS may be transmitted proactively (e.g., the SL PRS transmitted by anchor UE in TDOA or from UE-A in Figure 6 in RTT-type solution) or reactively (e.g., the SL PRS transmitted by UE-B in Figure 6). For the proactively transmitted SL PRS, its transmission power can be upper bounded by the targeted coverage, i.e., a maximum transmission power corresponding to the targeted coverage should be (pre-)configured for the UE. And for the reactively transmitted SL PRS, as it is only targeted at the transmitter of the proactively transmitted SL PRS, SL pathloss based power control can be applied.
[bookmark: _Toc131693957]Proposal 24: For the proactively transmitted SL PRS, the transmission power should be upper bounded by the target coverage, and for the reactively transmitted SL PRS, SL pathloss based power control should also be applied.


Figure 6. illustration of RTT-type positioning
Conclusion
In this contribution, we discussed the potential issues on SL PRS design for SL positioning, we have following observation and proposals:
Observation 1: As single BWP may be used for both SL communication and SL positioning, it is necessary to support flexible slot length for SL positioning as current SL communication to enable flexible co-existence between SL and Uu in licensed carrier.

Proposal 1: For SL PRS sequence generation,  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission.
Proposal 2: For SL PRS in shared or dedicated resource pools comb sizes {1,6,8,12} are supported.
Proposal 3: For SL PRS in shared or dedicated resource pools M>N is supported.
Proposal 4: Whether to have in the end of the SL PRS pattern a symbol with the same RE-offset as the first symbol is up to (pre-)configuration.
Proposal 5: In shared resource pool, the symbols of a SL PRS resource within a slot are consecutive symbols or non-consecutive symbols.
Proposal 6: RE-Offset sequence defined for Uu DL-PRS/SRS-Pos should be reused for SL PRS, with the exception that  and  should be interpreted as the index of a symbol/starting symbol within the SL PRS resource.
Proposal 7: At least for dedicated resource pool, single stage SCI (i.e., only PSCCH) is used for reserving/indicating one or more SL PRS resource(s). 
Proposal 8: In a dedicated resource pool using scheme 2 resource allocation, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is multiplexed with the associated SL-PRS within same slot.
Proposal 9: With regards to the bandwidth of SL-PRS transmission, the bandwidth of SL-PRS shall be the same as that of the resource pool, and the minimum bandwidth of SL PRS is 20MHz.
Proposal 10: In a dedicated resource pool using scheme 2 resource allocation, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) uses at most one OFDM symbol.
Proposal 11: In a dedicated resource pool using scheme 2 resource allocation, the OFDM symbol used for PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is adjacent to the OFDM symbol(s) for associated SL PRS, and can be FDMed with the associated SL PRS.
Proposal 12: TDM-based multiplexing of SL PRS from different UEs in a slot is NOT supported for shared resource pools.
Proposal 13: The first symbol of a SL PRS time resource is used for AGC.
Proposal 14: The granularity of a SL PRS time resource should be equal to or larger than 3 OFDM symbols.
Proposal 15: The last symbol of a SL PRS time resource can be used for Rx/Tx turnaround (if needed), FFS under which condition the symbol for Rx/Tx turnaround is needed.
Proposal 16: When TDM-based multiplexing of SL PRS from different UEs in a slot is supported, both Scheme 1 and Scheme 2 are applicable, but one UE can only use/reserve one and the same one SL PRS time resource in a slot.
Proposal 17: TDM-based multiplexing of SL PRS from different UEs in a slot is NOT a separate UE capability.
Proposal 18: For comb-based multiplexing of SL PRS from different UEs, different DMRS OCC is used for PSCCH associated with different SL PRS.
Proposal 19: In a shared resource pool configured as mode 2 resource pool for SL communication, PSCCH carrying the SCI for reserving/indicating one or more SL PRS resource(s) is transmitted in the same manner as legacy SL communication.
Proposal 20: In a shared resource pool, all symbols within a slot is used for one SL PRS transmission, and the first symbol is used for AGC, the last OFDM symbol is used for Rx/Tx turnaround.
Proposal 21: In a Shared/dedicated Scheme 1 resource pool, standalone SL PRS transmission within a slot from a single UE perspective should be supported for SL PRS design in SL positioning.
Proposal 22: In a Shared/dedicated Scheme 1 resource pool, use of SL-MAC-CE or other higher-layer signaling for SL PRS resource reservation/indication should be supported for SL positioning.
Proposal 23: In SL positioning, SL PRS is at least subject to DL pathloss based power control.
Proposal 24: For the proactively transmitted SL PRS, the transmission power should be upper bounded by the target coverage, and for the reactively transmitted SL PRS, SL pathloss based power control should also be applied.
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