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Introduction
The Rel-18 NR expanded and improved positioning WID was agreed upon during the RAN#98-e [1] meeting, where one of the objectives included the design for SL PRS support as well as corresponding power control mechanisms for SL positioning.
During the RAN1#112 [2] meeting, the following agreements were reached in the context of SL-PRS design:
	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, 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:  
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 
Support SCS values for SL PRS include:
· 15 kHz, 30 kHz, 60 kHz for FR1, and 60 kHz, 120 kHz for FR2
· Which SCS values are required, and which ones are optional follow Rel-16 UE capabilities.
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 
· 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 
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 
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
The OLPC framework defined for PSSCH/PSCCH is considered as a starting point for OLPC for SL PRS.


Further progress was made during the RAN1#112bis-e [3] meeting, where some of the following additional agreements were reached on SL-PRS design:
	Agreement
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.
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.
Agreement
An AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself.
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.
· FFS: Selection between Option 1 and Option 2, including (pre-)configuration.
Agreement
For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).
Agreement
For SL pathloss-based OLPC for SL PRS in unicast, filtered RSRP is reported by a receiving UE.
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.


Additional progress was made during the RAN1#113 [4] meeting, where some of the following additional agreements were reached on SL-PRS design:
	Agreement
For a shared resource pool
· A SL PRS resource refers to a time-frequency resource within a slot that is used for SL PRS transmission.
· Characteristics associated with a SL PRS resource in a slot of a shared resource pool 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
· SL PRS freq domain allocation is not used to identify a unique SL PRS resource ID
· A SL PRS resource is identified by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. This combination is unique within a slot of a shared resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters
Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.
Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.
Agreement
For SL PRS in a shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols.
Agreement
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 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.
Conclusion
TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.
Agreement
Multiple (M,N) pairs within a slot in a dedicated resource pool is supported  only when the different (M, N) pairs are always multiplexed via TDM to different sets of symbols in a slot. Only a single (M,N) value can be mapped within one TDM duration (i.e. one set of symbols).
Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH


This contribution provides a discussion into the various remaining issues related to SL Positioning physical layer procedures and SL positioning reference signal design.
SL Positioning Physical Layer Structure
Pseudo-Random Sequence (Gold Sequence)
During the earlier RAN1#112 meeting [2], the gold sequence defined by  containing the output sequence  defined in Clause 5.2.1 of TS 38.211 [5] was agreed upon. In addition, several options on how to generate the 12-bit SL-PRS sequence ID given by  were agreed upon for further down-selection. It was already agreed that the value range of the SL-PRS sequence ID would be . The following working assumption was made during the RAN1#113 meeting [4] in relation to SL PRS sequence generation:
	Working assumption
· For SL PRS sequence generation, the parameter [image: ][image: ] is defined as below:
· [image: ][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: ][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: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS


The parameter [image: ][image: ] received by the UE from the higher-layers is most straight-forward from Tx and Rx perspective as the knowledge of the identities associated with each UE are known to a centralized entity, e.g., server UE, LMF, and the same method may be re-used as with the DL-PRS. In terms of how this higher-layer parameter is obtained, it is recommended that the sequence ID be received from another entity/UE such LMF, anchor/server UE. On the hand, Option 2 where  is based on the 12 LSB of the PSCCH CRC provides lower latency in providing the SL-PRS sequence ID and can act as a fallback for Option 1, in the event that the higher-layer parameter cannot provide the sequence ID. In addition, privacy concerns have been raised on relying only on the 12 LSB CRC bits. The working assumption can be deemed as a good compromise where both options can be considered feasible and supported. Therefore it is recommended to support the working assumption in RAN1#113 [4]. 
Proposal 1: RAN1 to confirm the working assumption made in RAN1#113 related to the provision of the parameter [image: ][image: ] for SL PRS sequence generation.
SL PRS Resource Definition
A key issue raised in the previous meeting was the definition of a SL PRS resource. It has already been agreed that the SL-PRS is defined directly with respect to and contained within a single SL BWP and carrier.  
The following related agreements were made during the RAN1#112bis-e [3] and RAN1#113 [4] meeting on this issue:
	RAN1#112bis-e
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
RAN1#113
Agreement
For a shared resource pool
· A SL PRS resource refers to a time-frequency resource within a slot that is used for SL PRS transmission.
· Characteristics associated with a SL PRS resource in a slot of a shared resource pool 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
· SL PRS freq domain allocation is not used to identify a unique SL PRS resource ID
· A SL PRS resource is identified by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. This combination is unique within a slot of a shared resource pool.



Based on the previous meeting agreements, in the context of a dedicated resource pool, a SL PRS resource is defined within a slot as follows: SL CarrierSL BWPSL Resource PoolSL PRS Resource. In addition to the dedicated pool, the SL PRS resource definition has also been extended to a shared pool. 
A remaining issue is the SL-PRS frequency domain allocation for both dedicated and shared resource pools. The frequency domain allocation should be defined with respect to sub-channels as this represents the default frequency allocation granularity for SL communications, which may also be extended to SL positioning. 
Proposal 2: RAN1 to define the SL PRS frequency domain allocation in terms of sub-channels. 
Furthermore, according to RAN1#113 [4], it was further concluded that:
	Conclusion
For a dedicated or shared resource pool, at least the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· Periodicity, number of instances/repetitions of SL PRS


Periodicity and number of instances/repetitions are considered not be part of the SL PRS resource definition. However, these can be considered features of the SL PRS transmissions and the benefits of SL PRS periodic transmissions can enable averaging of the SL positioning measurement over multiple SL PRS occasions and also support location requests, which require periodical SL positioning updates. In addition, SL PRS repetitions can enable higher reliability of the SL positioning measurements and have been employed in the Uu positioning framework. It was already agreed that periodic SL PRS is supported, however, the support of SL PRS repetitions and associated configurations, e.g., number of repetitions, etc was not yet discussed.
Proposal 3: RAN1 to SL PRS repetitions as a feature of a SL PRS transmission, including associated SL PRS repetition configuration, e.g., number of repetitions, etc.
SL-PRS Resource Mapping
Dedicated Resource Pool: PSCCH/Control Information associated with SL-PRS 
A further consideration is the SL PRS resource mapping to the physical resources. The PSCCH is transmitted in the same slot as the corresponding PSSCH, and the transmission of the SL-PRS in relation to the current SL operation needs further discussion.  Normally, the PSCCH and PSSCH can be sent in every slot of a resource pool, where the PSCCH is multiplexed in the same slot with the associated PSSCH in non-overlapping resources. It is transmitted from the second symbol in the slot and begins from the lowest PRB within a sub-channel(s) used by the PSSCH. The number of symbols for PSCCH is pre-configured for each resource pool and can be 2 or 3. In the frequency domain, PSCCH occupies a pre-configurable number of PRBs. The number of symbols and PRBs for PSCCH allows for different allocations in time and frequency domains, depending on the size of the sub-channel. For example, with a large sub-channel, PSCCH can occupy more PRBs and only need 2 symbols, while with a smaller sub-channel, it may need more symbols to occupy fewer PRBs.
In terms of SL positioning or ranging, multiple SL PRS transmissions to multiple UEs can be multiplexed within a given slot provided each UE is configured with a frequency offset (RE offset). In one example, the PSCCH and SL-PRS are multiplexed in time domain as shown in Figure 1-Option A, while in Option B of Figure 1, the PSCCH only occupies a subset of PRBs of a subchannel and there is a FDM between PSCCH and SL-PRS in the PSCCH symbols. The remaining region of the slot is dedicated to SL-PRS transmission. This illustrative example enables multiplexing of PSCCH and SL-PRS within the same slot. For Option A, RE offset is required between the two SL-PRS transmissions in the frequency domain, while in Option B, has a custom RE offset configuration for supporting PSCCH transmitted in the first set of PRBs within a subchannel and the SL-PRS will not be mapped in the overlapping PSCCH REs. 
NOTE: The above is described with respect to a dedicated resource pool, where in this case a single stage SCI is sufficient to carry the desired control information associated to a SL-PRS transmission. In the case of shared resource pool, the control information structure may be different, e.g., use of a 2-stage SCI.


[bookmark: _Ref127348686]Figure 1: PSCCH and SL-PRS multiplexing options within a slot
Proposal 4: Support PSCCH which carries a single stage SCI associated with SL-PRS transmission(s) for a dedicated resource pool. 

Proposal 5: Consider the support of the following options for PSCCH and SL-PRS multiplexing in a dedicated resource pool:
· Option A: PSCCH occupying all configured subchannels (over the whole bandwidth)
· Option B: PSCCH occupying a portion of a PRB applied to all PRBs within a given subchannel
The options of dedicated pool and shared pool structure were discussed during the study phase. However, it was agreed that the use of a shared pool will have to ensure backward compatibility, which may be a challenging endeavour considering the additional complexity involved to support such backward compatibility. This would imply that the SL-PRS would have to be multiplexed with SL data transmissions. Therefore, further study is required in order to support shared resource pool sharing.
The selection and reservation/indication of SL-PRS resources is best indicated using the sidelink control information (SCI), which among other aspects, assists other UEs determine the resources used for transmitting SL-PRS. The reservation/indication of SL-PRS resource using the SCI is also more dynamic and can be transmitted in a low latency manner, when compared to higher-layer signalling, especially considering Scheme 1 and 2 procedures.  Another further aspect for consideration is to understand whether there is a need to support a single SCI or two-stage SCI. The first stage SCI traditionally carriers the key control information associated with the PSSCH and 2nd stage SCI. In the case of the SL Positioning, the 1st or single stage SCI can may at least convey the time-frequency SL-PRS information including reservation/indication information. Other further information may include comb pattern size, number of symbols, whether repetitions of SL-PRS are enabled or not.
Proposal 6: The 1st stage SL Positioning SCI contains at least time-frequency, comb size, SL PRS repetition configuration and reservation indication information for SL-PRS.

Comb Size (N) and Symbol Length (M) Design 
During the previous RAN1#112 meeting [2] and RAN1#112bis-e [3], the following permutations of comb sizes for dedicated and shared resource pools are agreed to be supported as shown in Table 1.
[bookmark: _Ref131435497]Table 1: Supported Comb sizes according to SL-PRS resource pool type
	Comb Sizes (N)
	Dedicated Resource Pool
	Shared Resource Pool

	1
	FFS
	Supported

	2
	Supported
	Supported

	4
	Supported
	Supported

	6
	Supported
	FFS

	8
	FFS
	FFS

	12
	FFS
	FFS

	> 12
	Not Supported
	Not Supported


In the case of a dedicated resource pool, there is sufficient resource availability within a slot to accommodate at least a comb size of N= 8 respectively, although in the case of a shared resource pool such higher comb size including N= {6, 8 and 12} may be a challenge to allocate. In the case of a comb size of 1 in a dedicated resource pool, may also be feasible albeit with a lower resource efficiency in the case of a single UE transmitting SL-PRS with a lower accuracy.
Proposal 7: Support the following options of SL-PRS comb sizes (N) in the following cases:
· For a dedicated resource pool, RAN1 to support N = {1,8}
· For a shared resource pool, RAN1 to support N= {6} and do not support N= {8,12}
The symbol length design is inter-dependent with the yet to be finalized comb sizes. Agreements were already made to support SL-PRS patterns for both dedicated and shared SL-PRS resource pools. Fully staggered SL-PRS patterns with M=N have been agreed to be supported with M = {2,4}, while M={6} for a dedicated resource pool. It has also been agreed to support N= {6} at least for a dedicated SL-PRS resource pool, resulting in fully staggered comb pattern of (6,6). In addition, pending an agreement on Comb size N=8, the corresponding symbol length of M=8 may also be supported, i.e. SL-PRS pattern (M, N) = (8, 8), which enable greater number of UE multiplexing within a given slot.
Proposal 8: Additional symbol lengths, e.g., M=8 may also be supported pending support of N=8 for a dedicated resource pool.
According to the Uu positioning design a maximum comb-size of 12 could be supported, however due to the nature of SL slot structure, this may be challenging to support. The reason being that an AGC may occupy 1 symbol, PSCCH may occupy 2 or 3 symbols, Tx-Rx turnaround time (Guard symbol) may occupy a further 1 symbol, the number of available symbols for SL-PRS may be 9 or 10 symbols, depending on the type of PSCCH configuration. This takes into account any potential overhead including whether SCI is transmitted along with SL-PRS and how SCI and SL-PRS are multiplexed as shown in Figure 1-Option A and Option B. The maximum supported M symbol lengths may range from 9-12 symbols depending on the SCI-SL-PRS multiplexing in the case of a dedicated resource pool. However, the SL-PRS FDMed with PSCCH may be detrimental to detection performance in both dedicated and shared resource pools. As result, the maximum symbol length is dependent on the comb size, start SL-PRS symbol and overall slot structure depending the configuration of overhead symbols.
Proposal 9: In the case of M>N SL-PRS fully staggered patterns, consider maximum symbol lengths M= {9, 10} depending on the maximum supported comb size, start symbol in a slot and slot structure configuration, e.g., number of AGC, PSCCH and Tx-Rx turnaround symbols. 
SL-PRS Comb-based UE Multiplexing
During the previous RAN1#112 meeting [2], it was agreed that comb-based UE multiplexing was supported at least for the dedicated resource pool. In the case of a shared resource pool, the complexity of utilising comb-based UE multiplexing may increase, and therefore it is recommended to restrict comb-based UE multiplexing to the SL-PRS dedicated resource pool, which has already been agreed below according to RAN1#113 [3]:
	Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.



It has also been agreed that a single same SL-PRS pattern among different UEs can be supported. The comb pattern design should further consider whether multiple user multiplexing and multiple comb pattern multiplexing e.g., SL-PRS patterns = {2,4},{2,6},{2,8,{4,8} (in line with partial staggering) in a slot is possible to increase the resource efficiency, flexibility and at the same time obtain good detection performance. Multiple users can be multiplexed in a slot with different RE offset as shown in Figure 2, where (M,N)= (4,4). The resource selection procedure is simplified when same comb size in a slot is used, e.g., in Mode-2, while when allocating different comb size to different UEs in a slot, further consideration should also be given to avoid overlapping SL-PRS REs. 
Proposal 10: In a dedicated pool, support multiple different SL-PRS comb (M, N) configurations for comb-based UE multiplexing in a slot together with any associated restrictions, e.g., avoid overlapping SL-PRS REs, where applicable.   
[image: ]
[bookmark: _Ref127536477]Figure 2: Example illustration of SL-PRS user multiplexing in a slot
SL-PRS TDM-based Multiplexing
It was also further agreed that TDM-based multiplexing of SL-PRS from different UEs in a slot is supported at least for dedicated resource pools. In a dedicated resource pool, if data transmission is not supported, this may potentially generate dummy transmissions with blank symbols along with a SL-PRS transmission within a slot. For example, aside from one symbol AGC, one symbol Tx-Rx turnaround time (Guard symbol) and 2 symbols potential PSCCH transmission (if any), it needs 8, 6 and 4 symbols of dummy transmissions (blank symbols) corresponding to the transmission of 2, 4 and 6 SL-PRS symbols, respectively within a 14 symbols slot. It obviously wastes large amounts of resources and may be resource inefficient. A solution to this is to adopt a mini-slot or sub-slot structure considering various symbol length of SL-PRS e.g., for 2, 4 and, 6 symbols, which can be TDMed in a consecutive manner at least for a dedicated SL Positioning resource pool. In this way, different UEs may be multiplexed or the overall total number of potential SL-PRS transmission occasions within one slot are further increased. Further discussion is required on the feasibility of this approach with respect to the shared resource pool. 
Proposal 11: Mini-slot or sub-slots of various symbol length of SL-PRS e.g., 2, 4, and 6 can be further considered at least for dedicated resource pools. FFS the applicability to shared resource pools.
Power control and Interference
Further agreements were also made in RAN1#112 [2], to use open loop power control (OLPC) mechanisms as a starting point for SL PRS power control. Power control procedures for SL positioning are beneficial for several reasons including interference management, power conservation, improved spectral efficiency as well signal reception reliability. The following agreements were made during the RAN1#112bis-e meeting [3]:
	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
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



Power control mechanisms should be enabled from the transmitting UE, which may include an Anchor UE or Target-UE as well among a group of transmitting UEs, in the case of performing positioning techniques, which involve multiple nodes, e.g., SL -TDoA and SL-RTT from multiple nodes. The SL positioning transmitting UEs may compute the SL pathloss reference based on the reported SL PRS RSRP or any other SL RS RSRP. For in-coverage scenarios or partial coverage scenarios, the DL pathloss reference may also be used in line with existing SL power control mechanisms. This has already been agreed, with a remaining issue relating to the type of SL pathloss reference used for the SL positioning OLPC mechanism. From our perspective, at least the SL PRS as SL Pathloss reference should be considered given the options for down-selection.
Proposal 12: For a dedicated resource pool, support SL PRS as a SL pathloss reference.
In addition, for methods which require frequent bi-directional SL-PRS transmissions, e.g., SL-RTT, it would be beneficial for the transmitting UE to share power control related transmitted parameters with the receiving UE, e.g., SL PRS transmit power, to minimize overhead, e.g., re-computing the pathloss reference based on the RSRP. This would be applicable if the positions of both of UEs remain the same at the point of SL-PRS transmissions.
Proposal 13: Support power control parameter sharing, e.g., SL RS/PRS transmit power among UEs performing SL positioning, e.g., anchor UEs.
There is a need to also employ SL PRS power control and the adaptation of SL PRS transmit power may be depending on the determination of the SL pathloss reference with respect to other anchor nodes. In a SL positioning scenario, requiring two or more anchor nodes, have knowledge of the other anchor’s node SL PRS transmit power characteristics may help in adapting the SL PRS transmit power of the concerned anchor node. Figure 3 is an illustration of enabling one anchor node to adapt its SL PRS transmit power with respect to other anchor nodes participating in the SL positioning session (e.g., performing SL-TDoA). According to Figure 3, the Anchor UE 1, can utilise the information received from other anchor nodes to adapt its SL PRS transmit power to the Target-UE depending on its distance with respect to the Target-UE and minimizing any interference impacts. 
[image: ]
[bookmark: _Ref127357356]Figure 3: Power control amongst Anchor Node UEs for SL positioning, e.g., SL-TDoA
Since the pseudo-random sequence (Gold sequence) has been selected for SL-PRS, potential further interference impacts need to be mitigated. As with the Uu interface PRS interference mitigation muting may assist in reducing the impacts of interference. A muting configuration may apply to all configured, e.g., periodical SL PRS transmitted from Anchor devices or may apply to a subset of SL PRS resources within a whole configured set of SL PRS resources.
Proposal 14: RAN1 to support muting of SL-PRS transmissions to mitigate interference-related issues. FFS further details such as the type of muting configurations, etc.
Conclusion
The proposals relating to the SL Positioning RS design are summarized as follows:
Proposal 1: RAN1 to confirm the working assumption made in RAN1#113 related to the provision of the parameter [image: ][image: ] for SL PRS sequence generation.

Proposal 2: RAN1 to define the SL PRS frequency domain allocation in terms of sub-channels. 

Proposal 3: RAN1 to SL PRS repetitions as a feature of a SL PRS transmission, including associated SL PRS repetition configuration, e.g., number of repetitions, etc. 
Proposal 4: Support PSCCH which carries a single stage SCI associated with SL-PRS transmission(s) for a dedicated resource pool. 

Proposal 5: Consider the support of the following options for PSCCH and SL-PRS multiplexing in a dedicated resource pool:
· Option A: PSCCH occupying all configured subchannels (over the whole bandwidth)
· Option B: PSCCH occupying a portion of a PRB applied to all PRBs within a given subchannel
Proposal 6: The 1st stage SL Positioning SCI contains at least time-frequency, comb size, SL PRS repetition configuration and reservation indication information for SL-PRS.

Proposal 7: Support the following options of SL-PRS comb sizes (N) in the following cases:
· For a dedicated resource pool, RAN1 to support N = {1,8}
· For a shared resource pool, RAN1 to support N= {6} and do not support N= {8,12}
Proposal 8: Additional symbol lengths, e.g., M=8 may also be supported pending support of N=8 for a dedicated resource pool.

Proposal 9: In the case of M>N SL-PRS fully staggered patterns, consider maximum symbol lengths M= {9, 10} depending on the maximum supported comb size, start symbol in a slot and slot structure configuration, e.g., number of AGC, PSCCH and Tx-Rx turnaround symbols.

Proposal 10: In a dedicated pool, support multiple different SL-PRS comb (M, N) configurations for comb-based UE multiplexing in a slot together with any associated restrictions, e.g., avoid overlapping SL-PRS REs, where applicable.

Proposal 11: Mini-slot or sub-slots of various symbol length of SL-PRS e.g., 2, 4, and 6 can be further considered at least for dedicated resource pools. FFS the applicability to shared resource pools.

Proposal 12: For a dedicated resource pool, support SL PRS as a SL pathloss reference.

Proposal 13: Support power control parameter sharing, e.g., SL RS/PRS transmit power among UEs performing SL positioning, e.g., anchor UEs.

Proposal 14: RAN1 to support muting of SL-PRS transmissions to mitigate interference-related issues. FFS further details such as the type of muting configurations, etc.
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