
3GPP TSG RAN WG1 #113		R1- 2304484
Incheon, Korea, May 22nd – May 26th, 2023

Source:	vivo
[bookmark: Title]Title:	Discussion on SL positioning reference signal
[bookmark: Source]Agenda Item:	9.5.1.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN #98e e-meeting, specify SL PRS and specify procedures for transmit power control for SL PRS transmission for support of sidelink positioning have been captured in the WID [1]. In this contribution, we present our views on the potential design and power control procedure for SL PRS. 
	· 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 procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 


SL PRS design 
It has been agreed that SL PRS should be specified for supporting SL positioning. In this section, we present our views on SL PRS design for SL positioning.
[bookmark: OLE_LINK1]SL-PRS sequence initialization
	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
For SL PRS sequence generation, no additional parameters other than the following input parameters are used: slot number, symbol number, and the parameter .

Agreement
For SL PRS sequence generation, one of the following options is down-selected to define the parameter  :
· Option 1:  is a higher layer parameter.
· FFS: How the higher layer parameter is obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.
· Option 2:  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS. 
· [bookmark: OLE_LINK5]Option 3: based on a combination of higher layer parameter from a configured ID list and 12 LSB bits of CRC of PSCCH associated with the SL PRS. 
· FFS: How the higher layer parameter/ID list is determined/obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.

Agreement 
[bookmark: _GoBack]Range of the parameter  is:  


It has been agreed that the pseudo-random sequence c(i) initialization equation is based on initialization equation as for DL PRS. The remaining issue for SL-PRS sequence is to define the parameter . In DL-PRS, the  is configured by a higher layer and can be used to identify the PRS sequence (e.g., to identify the  PRS from different TRPs). In the NR SL, the  in SL RS sequence generation is 10 bits or 16 bits of CRC of corresponding PSCCH. And three options need to be further down-selected to define the parameter  as agreed in the previous RAN1 meeting. 
For Option 1, the  of SL-PRS is configured by higher layer. If the  is configured as a UE-specific parameter, the RSRP measurement based on SL-PRS for sensing would not be achieved for some UEs which cannot obtain the  of the SL-PRS if SL-PRS is used as the signal to perform RSRP measurement. To avoid the sensing problem based on SL-PRS, the  should be a common parameter between sensing UEs. In our opinion, the sensing-based mode 2 resource allocation has been agreed. Therefore, the availability of sensing should be guaranteed and can be supported based on SL-PRS measurement as we discussed in our companion contribution [2]. 
For Option 2, the  of SL-PRS is  reusing the   of SL RS. However, some companies consider there are some privacy concerns about directly reusing that for SL PRS. For example, if the current SL parameter  is used to SL PRS for positioning, any UE can get  based on the CRC of the PSCCH, and any UE could measure the positioning signal. It would expose some information about the UE transmitting the SL PRS.
For Option 3, it is a combination of Option 1 and Option 2. In our view, Option 3 can be supported for  of SL-PRS. Higher layer configured parameter(s) can be common among UEs to support SL-PRS sensing. For option 3, the configured ID list can be provided by a LMF register. Only a registered UE of the LMF can get the ID list and decode the SL-PRS. Then, the privacy of the SL positioning can be guaranteed. Therefore, we prefer to support option 3 for the  of SL PRS. 
Proposal 1: 
· The  of SL PRS is based on a combination of  higher layer configured parameter and the CRC of PSCCH associated with the SL PRS (i.e., Option 3 should be supported)
· Higher layer configured parameter(s) is common among UEs. 

Time domain and frequency domain pattern for SL-PRS
	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


In the RAN1 112 meeting, the comb-based multiplexing of SL-PRS has been supported in the dedicated resource and supports a single (M, N) value in a resource pool. Whether to support multiple (M, N) values in the dedicated resource pool should be further studied. If TDM-based multiplexing is not supported, only singe (M, N) can be supported for the resource pool. Otherwise, we can find that at least 50% RE will collide in symbols if multiple comb values (ie., comb 2 and comb 4) are supported. For example, based on the following figure, all comb 4 RE in symbol 2 and symbol 3 will collide with comb 4.
	
	Comb 2(yellow)
	Comb 4(red)
	Collide RE

	Symbol 1
	0 2 4 6  8 10 12
	1 5 9
	/

	Symbol 2
	1 3 5 7 9 11 13
	3 7 11
	3 7 11


[image: ]
Figure 1 An example of resource collision if multiple combinations of (M,N) are supported
In addition, to avoid resource fragmentation or complexity resource multiplexing and sensing, only a comb size value and an SL-PRS symbol value is allowed to be configured in a resource pool. In the same slots and same PRBs, different SL-PRS only have different RE offsets or different symbol offsets.
Proposal 2:  
· Only single (M, N) value is supported in a resource pool if TDM-based multiplexing is not supported, to avoid complex resource multiplexing and sensing.
[bookmark: OLE_LINK3]It has been discussed whether comb-based multiplexing can be supported in the shared resource pool, and needs further study. With the following agreement, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot, the comb-based multiplexing cannot be supported given the current FDM structure between PSCCH and PSSCH based on the legacy mapping rule of PSCCH and PSSCH defined in Rel-16/Rel-17  NR sidelink as discussed in our companion contribution [2].
	Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot


 Therefore, comb-based multiplexing in the shared resource pool should not be supported. 
Observation 1:
· The backward compatibility cannot be guaranteed if comb-based multiplexing for SL-PRS is supported in the shared resource pool. 
Proposal 3: 
· Do not support comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
	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

Agreement
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.



In the dedicated resource pool, for the TDM-based multiplexing in a slot, the candidate resources of PSCCH can be supported in the following two options. 
· Option 1. Candidate resources of PSCCH used to schedule SL-PRS from different UEs are located in starting symbols of the slot. (As illustrated in the left figure of Figure 3)
· Option 2. Candidate resources PSCCH used to schedule SL-PRS are located in front of the associated SL-PRS. It means that mini-slot based SL-PRS are supported. The PSCCH should be monitored in the middle of a slot and transmission and reception switching is supported in the slot. (As illustrated in the right figure of Figure 3)
For option 2, the transmission and reception of PSCCH associated with SL-PRS switching in the slot is beneficial for decreasing the probability of half-duplex of SL-PRS. However, it may need UE to support monitoring additional PSCCH candidates in the middle of the slot which is not supported in the NR SL. And it may be required additional UE capability. 
Proposal 4: 
· In the dedicated resource pool, the following options for candidate PSCCH can be taken into consideration in TDM-based multiplexing of SL-PRS
· Option 1. The candidate resource of PSCCH is located in the starting symbols of a slot.
· Option 2. Candidate resources of PSCCH are located in the front of the associated SL-PRS, and can be in the middle symbol of a slot. 
	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



In a shared resource pool, TDMed multiplexing of SL-PRS are not be supported and comb-based multiplexing of SL-PRS should not be supported as we discussed above. And the bandwidth of SL-PRS should be restricted in the bandwidth of PSSCH. The subchannel and slot can be reused as the granularity for SL-PRS resource exclusion and reservation within a slot in the shared resource pool. In this case, the SL PRS resource is always within the resource of the SL resource as illustrated in the Figure 2. 
If PSSCH presents in the slot, the starting symbol and/or number of symbols used for SL-PRS can further be used to identify the resource for SL-PRS. 


[bookmark: _Ref134721324]Figure 2 An example for SL-PRS, associated PSCCH in a slot in the shared resource pool
Proposal 5: 
· In the shared resource pool, 
· Subchannel and slot can be used as the granularity for SL-PRS resource exclusion and resource reservation in the shared resource pool. 

	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 
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.

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
(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.

Conclusion
For a partially staggered SL PRS pattern (M, N), repetition of a partially staggered SL PRS pattern (M, N) in a slot is not supported.



In the shared resource pool, considering the NR SL structure, 2-3 symbols can be used for PSCCH, 2 symbols for AGC and GP, and 1-4 symbols can be used for PSSCH DMRS up to higher layer configuration and PSCCH indication. If SL-PRS is introduced without comb-based and TDM-based multiplexing, no additional AGC is required for SL-PRS in the slot. And there would be 5-9 symbols remaining in the slot that could be used for SL-PRS and PSSCH. However, if only consecutive symbols for a SL-PRS are supported in the shared resource pool, at most 4 consecutive symbols for SL-PRS can be used considering the DMRS pattern defined in NR SL. Therefore, we think comb size 6 can be achieved in the shared resource pool considering partial staggering. Besides, whether configured comb size 6 or not can be up to the higher layer configuration in the resource pool. 
In our opinion, if fully staggering is configured, the value of N = 12 is not supported. In this case, the M is equal to or smaller than 12, there is no additional symbol(s) for PSCCH which is used for SL-PRS scheduling. If partial staggering is configured, the value of N =12 can be supported that the value of M can be smaller than 12 which means that symbol(s) may be available for PSCCH transmission.
Therefore, we propose
Proposal 6: 
· For the comb size of SL-PRS in the shared resource pool 
· Support comb size 6, 12 with partial staggering.
The RE-offset sequence for DL PRS can be reused for comb size N= 2, 4, 6. And for comb size 1, it means that no comb structure is used for SL-PRS. The following RE patterns for SL-PRS can be supported.
· Comb-2: Symbols {0, 1} have relative RE offsets {0, 1}
· Comb-4: Symbols {0, 1, 2, 3} have relative RE offsets {0, 2, 1, 3}
· Comb-6: Symbols {0, 1, 2, 3, 4, 5} have relative RE offsets {0, 3, 1, 4, 2, 5}

AGC and Rx-Tx Turnaround
	Agreement
For a potential new SL PRS, study further the following
· Number of symbol(s) for AGC and/or Rx-Tx turnaround time
· Conditions under which AGC training and/or Rx-Tx turnaround time are needed

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

Agreement
[bookmark: _Hlk134695240]An AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself.



In the RAN1 112 meeting, the TDM-based multiplexing of SL PRS in a slot has been supported. Therefore, multiple AGC symbols or multiple GP symbols are required if multiple SL-PRS multiplexed in TDMed in a slot is configured. The following option can be taken into consideration.
Option 1. Multiple AGC symbols and one GP symbol are required in a slot;
Option 2. Multiple AGC symbols and multiple GP symbols are required in a slot.
For option 1, the UE transmitting SL PRS only can turn to the reception in the next slot, which may lead to more half-duplex problems than option 2. However, the overhead of GP symbols is less than option 2. It may increase the performance of throughput. For option 2, mini-slot based SL-PRS is supported and UE can operate TX-RX or RX-TX turnaround in a slot which is beneficial to low latency scheduling. In our opinion, option 2 is preferred. Figure 1 is an example of multiple SL-PRS multiplexed in a slot for option 1 and option 2. 
	[image: ]
	[image: ]

	Option 1. Multiple AGC+ one GP
	Option 2. Multiple AGC+ Multiple GP


[bookmark: _Ref134632333]Figure 3 An example of mini-slot based SL-PRS
Proposal 7: 
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· At least, one GP symbol is required at the end of slot
· FFS one GP symbol after an SL-PRS resource
For the content of an AGC symbol preceding a SL-PRS resource, it can be a duplication of the SL PRS first symbol as the principle defined in NR sidelink.  
Proposal 8: 
· The content of an AGC symbol preceding a SL-PRS can be a duplication of the SL-PRS first symbol. 

Bandwidth of SL PRS
	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)


In NR SL, only one SL BWP is supported on a carrier. And resource pool is configured in the BWP. In our opinion, the SL PRS is transmitted in the BWP and should be restricted in the bandwidth of a resource pool.
Compared Alt.1 to Alt.2, there is no doubt that Alt. 1 has better flexibility and allows different UEs and services to use different bandwidths. However, opponents argue that it would result in resource fragmentation, so they propose configuring multiple dedicated resource pools to satisfy different positioning requirements. Considering the resource pool configuration is a static or area-specific configuration that cannot be adjusted by channel state, more resources would be wasted by inappropriate resource pool allocation (similar to the following figure). If the resource pool is configured as a broadband resource, the dynamic resource indication can be achieved if the bandwidth of SL-PRS can be smaller than that of the resource pool. 


Figure 4 An example of multiple bandwidth resource pool configuration
In this case, the motivation for restricting UE transmission with different bandwidths in different resource pools instead of letting UE sense resources based on channel conditions in a resource pool is unclear. Therefore, we prefer option 1.
In the shared resource pool, the bandwidth of SL-PRS should be the same as the indicated bandwidth of SL PSSCH which is also restricted in the bandwidth of the resource pool to guarantee backward compatibility for the legacy SL communication transmission. 
Proposal 9: 
· For a dedicated resource pool, the bandwidth of SL-PRS can be the same or smaller than that of the resource pool
· For a shared resource pool, the bandwidth of SL-PRS should be the same as the indicated bandwidth of SL PSSCH. 
Configuration and reservation for SL-PRS
	Agreement
With regards to SL-PRS, study the following options:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.

Agreement
· With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.
· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.

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



In the RAN1#110 meeting, it has been agreed that Option 1 or Option 2 can be used for the configuration/activation/deactivation/triggering of SL-PRS. 
For the configuration of SL-PRS, option 2 is preferred. we think the high-layer signaling is involved to configure some SL-PRS parameters (such as comb N, number of symbols M, a configuration of the resource pool and configuration of resource, etc.). The candidate high-layer signaling can be 
Opt a: RRC or SLPP between network and UE
Opt b: PC5-SLPP between UEs
Opt c: pre-configured RRC
[bookmark: OLE_LINK19]In our opinion, the Rel-16/Rel-17 resource pool (i.e., shared resource pool in the positioning) is (pre-)configured by RRC. Therefore, in scheme 1 resource allocation for SL-PRS in the shared resource pool, the configuration can only be (pre-)configured by RRC since it has been agreed that scheme 1 resource allocation is scheduled by gNB and not LMF. Besides, in SL positioning, it prefers that the configuration of shared and that of dedicated resource pool (e.g., comb N, number of symbols M, a configuration of the resource pool and configuration of resource, etc) can be the same to reduce the complexity of specification. It means that the configuration of shared and dedicated resource pools and should be (pre-)configured by RRC. For example, the candidate SL PRS resource(s) (i.e., an SL PRS resource ID associated with a list of configurations (e.g., comb N, symbol M, Re offset, etc) can be (pre-)configured by RRC
Furthermore, according to the previous meeting, the SCI is supported to be used for SL-PRS resource reservation. Considering the content of SCI, the following information should be carried in the SCI at least: SL PRS timing/ frequency resource, destination ID, source ID, period indication, priority, SL PRS resource ID. 
Proposal 10: 
· For the configuration of SL-PRS, option 2 is preferred
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration.
· Resource pool configuration parameters (e.g., SL PRS resource, comb N, number of symbols M, configuration of the resource pool and configuration of resource, etc) should be (pre-)configured by RRC
Proposal 11: 
· For the SCI used for the reservation/indication of SL-PRS, the following information should be carried in the SCI.
· SL PRS timing/frequency resource, destination ID, source ID, period indication, priority, SL PRS resource ID.
Power control
Power control of SL-PRS for positioning
	Agreement
The OLPC framework defined for PSSCH/PSCCH is considered as a starting point for OLPC for SL PRS.

Agreement
For the SL PRS open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.
· The same principle as for PSSCH power control is applied for deciding which (i.e., SL, DL, or SL and DL) pathloss to use.
· FFS: SL pathloss reference for open-loop power control for SL PRS.

Agreement
[bookmark: OLE_LINK4]For a dedicated SL PRS resource pool, options for SL pathloss reference for OLPC for SL PRS are (to be down-selected from):  
· Option 1: SL PRS as pathloss reference
· Option 2: PSCCH DMRS as pathloss reference
· Option 3: Both Options 1 and 2
· FFS: Selection between Option 1 and Option 2, including (pre-)configuration.

Agreement
For SL pathloss-based OLPC for SL PRS in unicast, filtered RSRP is reported by a receiving UE.



According to the previous meeting, the OLPC framework defined for PSSCH/PSCCH is considered as a starting point for SL PRS. In NR sidelink, the open loop power control of SL is based on DL pathloss and/or SL pathloss (only for unicast). The DL pathloss is taken into account to avoid serious interference with the UL transmission performance. And if the distance between TX UE and RX UE is small, the power control based on SL pathloss can be considered. It would decrease the power of TX UE which satisfies the performance of the SL transmission and can reduce the interference to other UEs. Therefore, SL pathloss and DL pathloss can be considered in SL-PRS power control. E.g., as in Rel-16 SL, the minimum pathloss of DL and SL can be used. 


Figure 5 Open-loop power control for SL PRS
Proposal 12: 
· The minimum of SL pathloss and the DL pathloss should be applied in the power control of the SL-PRS if SL pathloss parameter and DL pathloss parameters are provided. 
In the dedicated resource pool, SL PRS can be used to evaluate the SL pathloss. For the PSCCH DMRS, the bandwidth of PSCCH DMRS is limited, which may lead to inaccurate measurement for SL PRS based on PSCCH DMRS. Therefore, we prefer to use SL-PRS to evaluate the SL pathloss.
In the shared resource pool, if SL PRS is present in a slot, the SL PRS can be used as the SL pathloss reference to unify the power control design in the dedicated resource pool and shared resource pool to simplify the specification description. 
Proposal 13: 
· For dedicated and shared resource pool, SL-PRS is used as the SL pathloss reference for OLPC for SL PRS.  

Power control of PSCCH for positioning
In the dedicated resource pool, as discussed in the slot structure in our companion contribution [2], the PSCCH and the associated scheduled SL PRS should be TDMed multiplexed in a slot. To avoid the switching gap between the PSCCH and the scheduled SL PRS, the power of the PSCCH should be equal to the power of the SL PRS. 
	[bookmark: _Toc21344289][bookmark: _Toc29801775][bookmark: _Toc29802199][bookmark: _Toc29802824][bookmark: _Toc36107566][bookmark: _Toc37251332][bookmark: _Toc45888163][bookmark: _Toc45888762][bookmark: _Toc61367425][bookmark: _Toc61372808][bookmark: _Toc68230749][bookmark: _Toc69084162][bookmark: _Toc75467172][bookmark: _Toc76509194][bookmark: _Toc76718184][bookmark: _Toc83580504][bookmark: _Toc84405013][bookmark: _Toc84413622]TS 38.101 6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc21344290][bookmark: _Toc29801776][bookmark: _Toc29802200][bookmark: _Toc29802825][bookmark: _Toc36107567][bookmark: _Toc37251333][bookmark: _Toc45888164][bookmark: _Toc45888763][bookmark: _Toc61367426][bookmark: _Toc61372809][bookmark: _Toc68230750][bookmark: _Toc69084163][bookmark: _Toc75467173][bookmark: _Toc76509195][bookmark: _Toc76718185][bookmark: _Toc83580505][bookmark: _Toc84405014][bookmark: _Toc84413623]6.3.3.1	General
The transmit power time mask defines the transient period(s) allowed
-	between transmit OFF power as defined in clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions with powerchange or RB hopping is applied. When a UE signals the transient period capability, the transient period value (tp) can be 2, 4, or 7 usec.  If no capability is signalled, the default transient period value of 10 usec applies.



Proposal 14:  
· In the dedicated resource pool, the power of PSCCH should be equal to the power of the SL PRS when PSCCH and SL PRS are TDMed in a slot. 
In the shared resource pool, as discussed above, the PSSCH which includes 2nd SCI at least is always transmitted in the same slot of the associated PSCCH. The power control in the NR sidelink can be reused for PSSCH in SL positioning. And the power of PSCCH can be determined according to the power of PSSCH as in Rel-16/Rel-17 SL power control.
Proposal 15: 
· In the shared resource pool, the power of PSCCH can be determined based on the power of PSSCH which is transmitted in the same slot of the PSCCH as in NR sidelink. 
Conclusion
In this contribution, we discuss potential positioning enhancements with the following observations and proposals.
Observation 1:
· The backward compatibility cannot be guaranteed if comb-based multiplexing for SL-PRS is supported in the shared resource pool. 
Proposal 1: 
· The  of SL PRS is based on a combination of  higher layer configured parameter and the CRC of PSCCH associated with the SL PRS (i.e., Option 3 should be supported)
· Higher layer configured parameter(s) is common among UEs. 
Proposal 2: 
· Only single (M, N) value is supported in a resource pool if TDM-based multiplexing is not supported, to avoid complex resource multiplexing and sensing.
Proposal 3: 
· Do not support comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
Proposal 4: 
· In the dedicated resource pool, the following options for candidate PSCCH can be taken into consideration in TDM-based multiplexing of SL-PRS
· Option 1. The candidate resource of PSCCH is located in the starting symbols of a slot.
· Option 2. Candidate resources of PSCCH are located in the front of the associated SL-PRS, and can be in the middle symbol of a slot. 
Proposal 5: 
· In the shared resource pool, 
· Subchannel and slot can be used as the granularity for SL-PRS resource exclusion and resource reservation in the shared resource pool. 
Proposal 6: 
· For the comb size of SL-PRS in the shared resource pool 
· Support comb size 6, 12 with partial staggering.
Proposal 7: 
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· At least, one GP symbol is required at the end of slot
· FFS one GP symbol after an SL-PRS resource
Proposal 8: 
· The content of an AGC symbol preceding a SL-PRS can be a duplication of the SL-PRS first symbol. 

Proposal 9: 
· For a dedicated resource pool, the bandwidth of SL-PRS can be the same or smaller than that of the resource pool
· For a shared resource pool, the bandwidth of SL-PRS should be the same as the indicated bandwidth of SL PSSCH. 
Proposal 10: 
· For the configuration of SL-PRS, option 2 is preferred
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration.
· Resource pool configuration parameters (e.g., SL PRS resource, comb N, number of symbols M, configuration of the resource pool and configuration of resource, etc) should be (pre-)configured by RRC
Proposal 11: 
· For the SCI used for the reservation/indication of SL-PRS, the following information should be carried in the SCI.
· SL PRS timing/frequency resource, destination ID, source ID, period indication, priority, SL PRS resource ID.
Proposal 12: 
· The minimum of SL pathloss and the DL pathloss should be applied in the power control of the SL-PRS if SL pathloss parameter and DL pathloss parameters are provided. 
Proposal 13: 
· For dedicated and shared resource pool, SL-PRS is used as the SL pathloss reference for OLPC for SL PRS.  
Proposal 14: 
· In the dedicated resource pool, the power of PSCCH should be equal to the power of the SL PRS when PSCCH and SL PRS are TDMed in a slot. 
Proposal 15: 
· In the shared resource pool, the power of PSCCH can be determined based on the power of PSSCH which is transmitted in the same slot of the PSCCH as in NR sidelink. 
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