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[bookmark: OLE_LINK1]Introduction
In RAN#98-e meeting, various features have been recommended for normative work [1] for support of sidelink (SL) ranging/positioning. The following shows the expected enhancements for SL positioning reference signal (SL PRS) including transmit power control in the WID:
	· 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 procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 


In this contribution, we provide our solutions for SL positioning reference signal including SL PRS sequence design, comb size and number of symbols, AGC and Rx-Tx Turnaround time, SL PRS pattern, multiplexing of SL PRS, transmit power control. 
Discussion
2.1 SL positioning reference signals
2.1.1 SL PRS sequence design
SL PRS sequence is generated based on pseudo-random sequence  for unified design and better multiplexing between SL PRS and other signals where the pseudo-random sequence generator shall be initialized with:

The following agreement was approved in RAN1#113 [2].
	[bookmark: _GoBack]Working assumption in RAN1#113
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS


As for the SL PRS sequence ID  configuration, both  provided by higher layer and  based on 12 LSB bits CRC of PSCCH associated of the SL PRS are supported. For scheme 2 sensing-based resource allocation, both PSCCH DMRS and SL PRS to derive SL-RSRP can be supported for resource exclusion. Normally in dedicated resource pool, SL PRS has larger bandwidth and therefore can result in more accurate RSRP measurement compared with PSCCH DMRS based RSRP. If SL PRS is used, in order to avoid resource collision, UEs which intends to transmit SL PRS are expected to compare SL-PRS-RSRP of other UEs with an RSRP threshold during sensing procedure. However, SL-PRS-RSRP cannot be measured by UEs without sequence ID information. If the SL PRS sequence ID is provided by higher layer to Tx UE and only known among one or a group of UEs, the sequence ID is a private information.
Base on the above analysis, we support the following proposal:
Proposal 1: If SL PRS is used to derive SL-RSRP for sensing, SL PRS sequence ID  for sensing is only based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

2.1.2 Comb size and number of symbols within a slot for SL PRS
	Agreement in RAN1#112
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 in RAN1#112
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 in RAN1#112
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 in RAN1#112bis-e
(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 in RAN1#112bis-e
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 in RAN1#112bis-e
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.
Agreement in RAN1#113
For SL PRS in a shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols.
Proposal in RAN1#113
· [Working assumption] For SL PRS in a dedicated resource pool, in addition to the already-agreed comb sizes (N) of 2, 4, 6, the comb size N = 1 is supported.
· FFS: N = 8, 12.
Proposal in RAN1#113
· [Working assumption] For SL PRS in a dedicated resource pool, at least the following values of ‘M’ (number of SL PRS symbols) is supported: {1, 2, 3, …, 9}. 
· FFS: For SL PRS in a dedicated resource pool, values of ‘M’ other than {1, 2, 3, …, 9}.
· FFS: For SL PRS in a shared resource pool, values of ‘M’ other than {1, 2, 4}.
Proposal in RAN1#113
· [Working assumption] For SL PRS in a dedicated or shared resource pool, support partially staggered SL PRS patterns (M, N) with ceil(N/6) ≤ M < N.


· Comb size: N
Comb pattern of SL PRS can reuse the design for DL-PRS as much as possible. In addition, considering limited UE transmit power, we suggest to introduce Comb size 8 and 12 for SL PRS to achieve larger power boosting and to support more UEs’ RS multiplexing. Moreover, Comb size N = 12 with 1-symbol PRS has been agreed even for Uu DL case where the location distance is usually farther than SL. We believe support of N=12 with partial staggered pattern is natural to be introduced for SL PRS mainly for larger capacity.
According to the discussions in previous RAN1 meetings, companies have concerns on supporting comb size 6 in shared resource pool and comb size 1 in dedicated resource pool. But in our understanding, for shared resource pool it is possible that a slot only contains SL-PRS, PSCCH, and PSSCH without carrying SL data (but only including 2nd stage SCI), there will be enough room for comb size 6 in a slot of shared resource pool. Even if SL data and SL-PRS are transmitted in the same slot, we can still support partial staggering for comb size 6. For dedicated resource pool, comb size 1 means more SL PRS resources from multiple UEs can be included in the same slot and thus it is beneficial for low-latency service and more SL-PRS resources multiplexing in one slot. 
· Number of symbols: M
The number M of SL PRS symbols excluding AGC symbol and Rx-Tx Turnaround symbol within a slot can be flexibly configured. Specifically, one symbol SL PRS excluding the AGC-symbol and Gap symbol should be supported for better efficiency and larger capacity. Moreover, both full staggering and partial staggering SL PRS patterns are supported. Specially, for SL PRS patterns with full staggering for dedicated SL PRS resource pool, as agreed in last RAN1 meeting, (M, N) patterns with M>N with full staggering are supported where in the last (M-N) symbols the SL PRS symbols are repeated with same order of comb offsets as in the first N symbols. 
The rest issue is to define the largest configurable M, for dedicated resource pool, except 2 or 3 symbols for PSCCH, one AGC symbol in the first symbol of a slot, one AGC proceeding and one gap symbol after a SL PRS resource, one SL PRS resource at most occupies 8 or 9 symbols. For shared resource pool, the largest M depends on the DMRS pattern of PSSCH. According to Table 8.4.1.1.2-1 in TS 38.211, the longest duration between two DMRS symbol is 6 symbols. Therefore, one SL-PRS resource can at most occupy 6 symbols in a slot for shared resource pool.
Table 8.4.1.1.2-1 in TS 38.211: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10


For SL PRS patterns with partial staggering, at least (M, N) = (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), (1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12) are supported considering uniform SL PRS RE distribution. According to the agreements made in RAN1#112bis-e, (M, N) patterns with M > N with full staggering are supported for increasing signals reliability but repetition of a partially staggered SL PRS pattern (M, N) in a slot is not supported. The detailed RE-offset sequence refers to Table 2.1.
Table 2.1: RE offset sequence for SL PRS
	N: comb size
	M: Number of symbols for SL PRS

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	0
	0,0
	0,0,0
	0,0,0,0
	0,0,0,0,0
	0,0,0,0,0,0
	0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0,0

	2
	0
	0,1
	0,1,0
	0,1,0,1
	0,1,0,1,0
	0,1,0,1,0,1
	0,1,0,1,0,1,0
	0,1,0,1,0,1,0,1
	0,1,0,1,0,1,0,1,0

	4
	0
	0,2
	-
	0,2,1,3
	0,2,1,3,0
	0,2,1,3,0,2
	0,2,1,3,0,2,1
	0,2,1,3,0,2,1,3
	0,2,1,3,0,2,1,3,0

	6
	0
	0,3
	-
	-
	-
	[bookmark: _Hlk131062815]0,3,1,4,2,5
	0,3,1,4,2,5,0
	0,3,1,4,2,5,0,3
	0,3,1,4,2,5,0,3,1

	8
	0
	-
	-
	0,4,2,6
	-
	-
	-
	0,4,2,6,1,5,3,7
	0,4,2,6,1,5,3,7,0

	12
	0
	0,6
	-
	0,6,3,9
	-
	-
	-
	-
	-


Proposal 2: For SL PRS in shared or dedicated resource pools, with regards to the value N (comb size) and the number M of SL PRS symbols of a SL PRS resource within a slot excluding the symbol(s) used for AGC training / Rx-Tx Turnaround, 
· Comb sizes (N) {1, 2, 4, 6, 8 ,12} are supported
· SL PRS pattern with full staggering are supported
· The maximum number of SL PRS symbols (M) for dedicated resource pool can be 8 or 9 depending on number of symbols for PSCCH in a slot
· The maximum number of SL PRS symbols (M) for shared resource pool can be 6
· SL PRS pattern with partial staggering are supported
· (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), (1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12) 
· The detailed RE offset sequence for SL PRS can be:
	N: comb size
	M: Number of symbols for SL PRS

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	0
	0,0
	0,0,0
	0,0,0,0
	0,0,0,0,0
	0,0,0,0,0,0
	0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0,0

	2
	0
	0,1
	0,1,0
	0,1,0,1
	0,1,0,1,0
	0,1,0,1,0,1
	0,1,0,1,0,1,0
	0,1,0,1,0,1,0,1
	0,1,0,1,0,1,0,1,0

	4
	0
	0,2
	-
	0,2,1,3
	0,2,1,3,0
	0,2,1,3,0,2
	0,2,1,3,0,2,1
	0,2,1,3,0,2,1,3
	0,2,1,3,0,2,1,3,0

	6
	0
	0,3
	-
	-
	-
	0,3,1,4,2,5
	0,3,1,4,2,5,0
	0,3,1,4,2,5,0,3
	0,3,1,4,2,5,0,3,1

	8
	0
	-
	-
	0,4,2,6
	-
	-
	-
	0,4,2,6,1,5,3,7
	0,4,2,6,1,5,3,7,0

	12
	0
	0,6
	-
	0,6,3,9
	-
	-
	-
	-
	-



2.1.3 SL PRS pattern
	Proposal in RAN1#113
· [Conclusion] Repetition of SL PRS as defined for DL PRS is not supported in Rel-18.


Based on previous discussions, SL PRS transmissions without periodic reservation is supported. Further, within a SL PRS reservation period, one SCI can include at most 3 aperiodic reservations for SL PRS transmission. In our understanding, the up to 3 aperiodic reservations can share the same SL PRS resource ID and it is similar as repetition of a SL PRS resource.
Proposal 3: Repetition of SL PRS can be supported via one SCI implying only one SL PRS resource ID for SL PRS transmission without periodic reservation.

2.1.4 Multiplexing of SL PRS
In this sub-section, we provide our understanding and solutions on multiplexing of a SL PRS resource with other channels/signals.
	Agreement in RAN1#112
· 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 in RAN1#112
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 in RAN1#112bis-e
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.
Agreement in RAN1#112bis-e
For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).
Proposal in RAN1#113
· For a dedicated resource pool, FDM-based multiplexing of SL PRS from different UEs in a slot is not supported.
Proposal in RAN1#113
· [Conclusion] For a shared resource pool, FDM-based multiplexing of SL PRS from different UEs in a slot can be supported based on existing subchannelization defined in Rel-16 SL communications.
Proposal in RAN1#113
· For TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool, 
· TDM-based multiplexing of SL PRS resources in a slot is (pre-)configured on a per resource pool basis.
· the granularity of time domain resource allocation for SL PRS is based on the number of symbols of SL PRS resource, and
· starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs at the resource pool-level



FDM-based multiplexing of SL PRS from different UEs
Regarding whether FDM-based multiplexing of SL PRS from different UEs in a slot should be supported, we think the situation is different for shared resource pool and dedicated resource pool.
For dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported according to the agreement made in RAN1#113. In our understanding, allowing bandwidth of SL PRS smaller than that of a resource pool will not properly reflect the superiority of introducing dedicated resource pool compared to shared resource pool. Moreover, comb-based multiplexing and TDM-based multiplexing are already supported for dedicated resource pool, in order not to complicate multiplexing pattern and cause low resource utilization efficiency, we do not support FDM-based multiplexing of SL PRS from different UEs in a slot for dedicated resource pool.
For shared resource pool, as SL PRS is always transmitted with PSSCH, it is straightforward to have FDM-multiplexing pattern as it is the legacy way. The bandwidth of SL PRS can be smaller than a shared resource pool, and different UEs may occupy various frequency resources.
Proposal 4: FDM-based multiplexing of SL PRS from different UEs in a slot is:
· supported for shared resource pools;
· not supported for dedicated resource pools
TDM-based multiplexing of SL PRS from different UEs
In Rel-16/17, the AGC symbol location in a slot is (pre-)configured at the BWP level considering Rx UE. If a SL-PRS resource is immediately preceded by an AGC symbol in a dedicated resource pool as agreed in RAN1#113, for TDM-based multiplexing of SL PRS resources in a slot, the starting symbol of each TDMed SL PRS resource should be configured at the BWP level. In other words, as long as UEs transmit SL PRS on the same BWP, starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs.
Proposal 5: For TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool, starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs at the BWP-level

2.1.5 AGC and gap symbol design
For AGC and gap symbol, the following agreement and proposals were discussed during RAN1#112bis-e and RAN1#113.
	Agreement in RAN1#112bis-e
An AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself.
Agreement in RAN1#113
[bookmark: OLE_LINK2]In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol unless RAN1 explicitly agrees that an AGC symbol is not included for specific cases (if any).
Agreement in RAN1#113
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol at least:
· if the gap symbol corresponds to the last SL symbol of a slot.
· Note: the gap can be used at least for Tx/Rx switching
· FFS: when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.
Proposal in RAN1#113
· When an AGC symbol is transmitted immediately preceding a SL PRS resource, consider the following options for generation of the AGC symbol:
· Alt 1: The first symbol of SL PRS is repeated to realize an AGC symbol
· Alt 2: Copy of last symbol of a SL PRS resource is used to realize an AGC symbol
· Alt 3: AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS
· Alt 4: When the first symbol is used for AGC handling, the duplication mechanism of first symbol is left to UE implementation
· Alt 5: Other alternative(s).


If one AGC symbol before SL PRS exists, the symbol of AGC can be a duplication of a SL PRS symbol. In SL communication, AGC symbol which locates in the first symbol of each slot simply repeats/copies the second symbol. According to previous agreement, both fully staggered and partially staggered SL PRS are prioritized. The more REs SL PRS can occupy, the higher the SL positioning accuracy. For transmission SL PRS with partially staggered frequency pattern (as shown in Figure 2.1-1), AGC symbol can be a duplication of the expected symbol next to the final symbol of transmission SL PRS. If so, extra gains can be expected. For example, suppose comb-N SL PRS occupying M symbol, UE can coherently merge AGC symbol and SL PRS symbol to obtain equivalent signals with more frequency resources. Similarly, for transmission SL PRS with fully staggered frequency pattern (as shown in Figure 2.1-2), AGC symbol is a duplication of the expected symbol next to the final symbol which is also the first symbol of fully staggered SL PRS.
As for SL PRS resource in shared resource pool, the introduction of AGC symbol is associated with whether SL PRS transmit power is the same as that for PSSCH when they are transmitted in the same slot. As we already agreed that SL PRS transmit power is the same as that for PSSCH, there is no need to have an AGC symbol in between and thus can save more resources.
	[image: ]
Figure 2.1-1: AGC design, where multiple SL PRS with partially staggered pattern (comb-4, 2 symbols)
	[image: ]

Figure 2.1-2: AGC design, where multiple SL PRS with fully staggered pattern (comb-4) 


Proposal 6: If an AGC symbol is transmitted immediately preceding a SL PRS resource, AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS

2.2 Power control for SL PRS
The following agreements were approved in RAN1#113 and RAN1#112bis-e:
	Agreement in RAN1#112bis-e
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 in RAN1#112bis-e
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 in RAN1#112bis-e
For SL pathloss-based OLPC for SL PRS in unicast, filtered RSRP is reported by a receiving UE.
Agreement in RAN1#113
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.
Proposal in RAN1#113
· For TPC for PSCCH associated with SL PRS in dedicated resource pools the following options are considered further:
· Option A: Same Tx power between PSCCH and SL PRS (no need for AGC but transient gap may still be needed due to PSD change if BW of PSCCH and SL PRS are different). RAN1 to consider sending an LS to RAN4 for confirmation. 
· Option B: Same Tx PSD between PSCCH and SL PRS (AGC symbol may be needed between PSCCH and SL PRS if BW are different)
· Option C: Independent power control between PSCCH and SL PRS (AGC symbol or AGC symbol and transient gap may be needed between PSCCH and SL PRS)
· Other options are not precluded.


When it comes to the design to SL pathloss, there are two options for either a dedicated resource pool or a shared resource pool: (1) use SL PRS as pathloss reference; (2) use PSCCH DMRS as pathloss reference. In our view, for dedicated resource pool, using SL PRS as pathloss reference can provide more accurate pathloss due to SL PRS normally occupy more resources in both time domain and frequency domain than PSCCH DMRS.
Proposal 7: For a dedicated SL PRS resource pool, SL PRS is used for SL pathloss reference for OLPC
Moreover, for simplicity, transmission power control for PSCCH which associated with SL PRS in dedicated resource pool is associated with SL PRS. For example, PSCCH which associated with SL PRS applies the same Tx PSD (power spectral density) as SL PRS and there needs an extra AGC symbol between PSCCH and SL PRS since normally their bandwidth are different. 
However, because PSCCH may need more power in some scenarios compared to SL-PRS which just needs sequence demodulation at receiver side. Suppose the Tx PSD of SL PRS is , we can define Tx PSD of PSCCH associated with SL PRS with an offset  for more robust PSCCH transmission as .
Proposal 8: Transmission power control for PSCCH which associated with SL PRS in dedicated resource pool is associated with SL PRS, support one of the following options:
· Option 1: PSCCH which associated with SL PRS applies the same Tx PSD as SL PRS
· Option 2: Tx PSD of PSCCH which associated with SL PRS is equal to the sum of Tx PSD of SL PRS and an offset for more robust PSCCH transmission, i.e. 
For shared resource pool, it has been agreed SL PRS transmit power is the same as that for PSSCH if those two are transmitted in the same slot, and SL PRS OLPC SL pathloss reference can share the signal used for PSSCH power control. In legacy SL communication design, SL pathloss of PSSCH is obtained from a PSSCH DMRS. 
Proposal 9: For a shared resource pool, PSSCH DMRS is used as SL pathloss reference

Conclusion
In this contribution, we discuss SL positioning reference signals and the corresponding transmission power control, and we have the following proposals:
Proposal 1: If SL PRS is used to derive SL-RSRP for sensing, SL PRS sequence ID  for sensing is only based on 12 LSB bits CRC of PSCCH associated with the SL PRS.
Proposal 2: For SL PRS in shared or dedicated resource pools, with regards to the value N (comb size) and the number M of SL PRS symbols of a SL PRS resource within a slot excluding the symbol(s) used for AGC training / Rx-Tx Turnaround, 
· Comb sizes (N) {1, 2, 4, 6, 8 ,12} are supported
· SL PRS pattern with full staggering are supported
· The maximum number of SL PRS symbols (M) for dedicated resource pool can be 8 or 9 depending on number of symbols for PSCCH in a slot
· The maximum number of SL PRS symbols (M) for shared resource pool can be 6
· SL PRS pattern with partial staggering are supported
· (1, 2), (1, 4), (2, 4), (1, 6), (2, 6), (1, 8), (2, 8), (4, 8), (1, 12), (2, 12), (4, 12) 
· The detailed RE offset sequence for SL PRS can be:
	N: comb size
	M: Number of symbols for SL PRS

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	0
	0,0
	0,0,0
	0,0,0,0
	0,0,0,0,0
	0,0,0,0,0,0
	0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0
	0,0,0,0,0,0,0,0,0

	2
	0
	0,1
	0,1,0
	0,1,0,1
	0,1,0,1,0
	0,1,0,1,0,1
	0,1,0,1,0,1,0
	0,1,0,1,0,1,0,1
	0,1,0,1,0,1,0,1,0

	4
	0
	0,2
	-
	0,2,1,3
	0,2,1,3,0
	0,2,1,3,0,2
	0,2,1,3,0,2,1
	0,2,1,3,0,2,1,3
	0,2,1,3,0,2,1,3,0

	6
	0
	0,3
	-
	-
	-
	0,3,1,4,2,5
	0,3,1,4,2,5,0
	0,3,1,4,2,5,0,3
	0,3,1,4,2,5,0,3,1

	8
	0
	-
	-
	0,4,2,6
	-
	-
	-
	0,4,2,6,1,5,3,7
	0,4,2,6,1,5,3,7,0

	12
	0
	0,6
	-
	0,6,3,9
	-
	-
	-
	-
	-


Proposal 3: Repetition of SL PRS can be supported via one SCI implying only one SL PRS resource ID for SL PRS transmission without periodic reservation.
Proposal 4: FDM-based multiplexing of SL PRS from different UEs in a slot is:
· supported for shared resource pools;
· not supported for dedicated resource pools
Proposal 5: For TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool, starting symbols for SL PRS resources that may be TDM-ed within a slot are aligned across UEs at the BWP-level
Proposal 6: If an AGC symbol is transmitted immediately preceding a SL PRS resource, AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL PRS
Proposal 7: For a dedicated SL PRS resource pool, SL PRS is used for SL pathloss reference for OLPC
Proposal 8: Transmission power control for PSCCH which associated with SL PRS in dedicated resource pool is associated with SL PRS, support one of the following options:
· Option 1: PSCCH which associated with SL PRS applies the same Tx PSD as SL PRS
· Option 2: Tx PSD of PSCCH which associated with SL PRS is equal to the sum of Tx PSD of SL PRS and an offset for more robust PSCCH transmission, i.e. 
Proposal 9: For a shared resource pool, PSSCH DMRS is used as SL pathloss reference

Reference
[1] RP-223549 New WID on Expanded and Improved NR Positioning, Intel Corporation, CATT, Ericsson, 3GPP TSG RAN Meeting #98-e.
[2] Draft Report of 3GPP TSG RAN WG1 #113 v0.1.0 (Incheon, South Korea, 22nd – 26th May 2023)
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