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Introduction
In RAN#98-e meeting, a new WID on expanded and improved NR positioning was approved [1], in which the application of NR positioning is further expanded to enable sidelink positioning and ranging, improved accuracy, integrity and power efficiency, and positioning for RedCap UEs. To support sidelink positioning and ranging, the following objectives were identified:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



In this contribution, we further provide our views on SL PRS design based on the outcomes of previous RAN1 meetings [2].

SL PRS design
2.1 Sequence design
In the last RAN1 meeting, the following agreements were achieved regarding sequence design for SL 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. 
· 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.



In the last meeting, Option 1/2/3 out of 7 options were agreed for further down-selection, where Option 1 basically follows the configuration logic of the sequence ID for DL PRS, Option 2 reuses the sequence ID derivation mechanism for reference signals in sidelink, and Option 3 is a combination of sequence ID configuration in Uu and sidelink. In our views, either Option 1 or Option 2 is feasible, and to minimize the specification impact, we prefer to select between Option 1 and Option 2. In addition, we believe that the configuration of sequence ID should consider at least two aspects, one is to provide sufficient orthogonality for interference randomization and the other is to ensure the privacy (i.e., the sequence ID is not required to be identified by all the surrounding UEs). In this sense, we prefer Option 1 over Option 2.  
During the discussion in the last RAN1 meeting, there was an argument for Option 1 that the (pre-)configuration of sequence ID for out-of-coverage UEs may not be possible. To our understanding, the sequence ID can be provided by LMF for in-coverage UEs and/or by server UE for out-of-coverage UEs, which applies to both SL PRS Tx and Rx UEs. On the other hand, to go with Option 2, the location information of the SL PRS Tx UEs may be exposed to the surrounding UEs which can receive the associated PSCCH, though such issue is not within RAN1 scope, we should not preclude the opportunity of other WGs to solve this issue. 
Proposal 1: For SL PRS generation, support Option 1 agreed in RAN1#112bis-e meeting:
· Option 1:  is a higher layer configured parameter
Proposal 2: The sequence ID of SL PRS should be higher layer configured per UE via LPP/SLPP.

2.2 SL PRS resource and/or resource set
In RAN1#112bis-e meeting, the following agreements were made regarding the SL PRS resource and/or resource set:
	Agreement
SL PRS resource sets are not defined in Rel-18. 

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



During the discussion, seems that companies shared different understandings on the proposal to define what is a SL PRS resource. In our views, the intention should be to describe the characteristics associated with a unique SL PRS resource, similar as what we have defined for DL PRS resource in R16. In this sense, we think that such definition should be applicable to both dedicated resource pool and shared resource pool, and on top of the agreed parameters, sequence ID should also be included. Based on the discussion in the last meeting, some companies argued that such description may not be applicable to shared RP, e.g., SL PRS in a shared RP is very likely to have the same bandwidth of PSSCH and therefore the frequency domain allocation is not required. In our views, the SL PRS BW will be provided by Tx UE’s higher layer for resource selection, and from the perspective to describe a unique SL PRS resource, the definition and listed characteristics can be applied to shared RP as well.
Proposal 3: 
· A SL PRS resource refers to a time-frequency resource within a slot for both dedicated and shared RP.
· SL PRS sequence ID is included as a characteristic associated with a SL PRS resource.
[bookmark: _GoBack]Regarding the signalling/(pre-)configuration of these parameters associated with a SL PRS resource, as stated by the note, it is a separate issue. We think that the SL PRS configuration in a dedicated RP cannot be supported as so much flexible as NR DL PRS and/or UL SRS pos, since no gNB scheduling is included in Scheme 2 resource allocation; otherwise, some big issues such as resource collision, AGC performance degradation, etc., may be caused, and these issues may have negative impacts on the positioning performance. In this sense, we propose to (pre-)configure parameters of SL PRS in a resource pool level, including at least SL PRS pattern (i.e., number of symbols, comb size) and the bandwidth of the SL PRS. 
Proposal 4: Parameters of SL-PRS resource, e.g., SL PRS pattern (incl. number of symbols, comb size), and bandwidth, should be (pre-)configured in a resource pool level.

2.3 SL PRS bandwidth
Regarding the bandwidth of SL PRS, it was intensively discussed during the meeting, however, no consensus was reached.
For the bandwidth of SL-PRS in a dedicated RP, the following agreement was made during the study item:
	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)


Our preference is that it should be directly equal to the bandwidth of the resource pool, in order to provide higher positioning accuracy. Regarding Alt. 1, some companies preferred to leave configuration flexibility of the SL PRS BW to be smaller than that of the resource pool, to our understanding, it may scatter the resources and further reduce the resource utilization efficiency. In addition, the following agreement has made under AI 9.5.1.3 that one or more dedicated RP can be (pre-)configured, where the flexibility of SL PRS BW configuration is naturally achieved with this agreement.
	Agreement
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.


Therefore, we propose to support Alt. 2, i.e., the SL PRS BW in the dedicated RP should be the same as that of the resource pool.
Proposal 5: To improve the positioning accuracy, it can be considered defining the BW of SL-PRS to be equal to that of the resource pool (Support Alt. 2).

2.4 SL PRS slot structure
For the slot-based slot structure of SL-PRS, the discussion is related to the issue of which channels can be included in the resource pool in addition to SL-PRS. During the last RAN1 meeting, the following agreement was made under AI 9.5.1.3:
	Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH


Based on the above agreement, we think that the following SL PRS slot structure should be adopted as a starting point. Similar as the design principle in sidelink, PSCCH occupies 2 or 3 symbols. In addition, the 1st symbol of PSCCH and SL-PRS should be used as the AGC symbol, which is the duplication of the 2nd symbol of the channel/RS. A gap symbol for Rx-Tx turnaround should be included at the end of the SL-PRS symbol. 



Figure 1: Illustration of SL PRS slot structure consists of SL-PRS and its associated PSCCH

Proposal 6: A SL-PRS slot should at least consist of SL PRS and its associated PSCCH, and it includes:
· PSCCH occupies 2 or 3 symbols.
· The 1st symbol of SL-PRS should be used as the AGC symbol, which is the duplication of the 2nd symbol of SL-PRS.
· A GAP symbol for Rx-Tx turnaround is also required immediately after the last symbol of SL-PRS.

2.5 Mapping to physical resources
Comb size
For the comb size of SL PRS resource to be supported in dedicated and shared RP, it was intensively discussed during RAN1#112bis-e meeting; however, no agreement was reached, and the latest intermediate FL proposals are recapped as below:
	FL4 Proposal 2.3.1-1
· [Working assumption] For SL PRS in dedicated resource pools, in addition to the already-agreed comb sizes (N) of 2, 4, 6, the following values are also supported:
· N = 1, 8
· FFS: N = 12
· FFS: Whether they N =8 and N=12 (if supported) are limited to partially staggered patterns only.

FL4 Proposal 2.3.1-2
· [Working assumption] For SL PRS in shared resource pools, in addition to the already-agreed comb sizes (N) of 1, 2, 4, the following are supported: N = 6, N = 8.
· NOTE: Working assumption to be revisited if only TDM-based multiplexing is agreed to multiplex PSSCH and SL PRS in a slot.
· Send an LS to RAN4 requesting feedback on potential impact to UE implementation for comb sizes N = 6 or 8 for shared resource pool if a transmitting UE is expected to maintain same Tx power in a symbol with PSSCH and SL PRS with same overall bandwidth by power boosting of the SL PRS REs when the SL PRS and PSSCH are multiplexed via TDM on different symbols within a slot. 



In general, we don’t think it is necessary to make distinctions of the supported comb size for different resource pools since the supported values can be enable/disable by (pre-)configuration. 
Regarding the comb size N supported for dedicated RP, we are supportive of N = 1 and 8. For comb size N = 1, opponents argued that it may cause SL PRS symbol waste in a dedicated RP and large AGC/GAP overhead. In our views, comb 1 is more robust against doppler shift than other comb sizes and is suitable for V2X use cases with high UE movement speed. In addition, it provides configuration flexibility in case that the symbol length of a dedicated RP is limited. For comb size N = 8, considering the slot structure illustrated in Figure 1, as PSCCH occupying 2 or 3 symbols (as defined in sidelink), 2 AGC symbols with one for PSCCH and the other for SL-PRS, and 1 GAP symbol at the end of SL-PRS, a full staggering patten with N = 8 can be supported.
Proposal 7: For SL-PRS in a dedicated resource pool, the following comb sizes are additionally supported:
· Comb size N = 1, 8.
Regarding the comb size N supported for shared RP, opponents of larger comb sizes argued that it may cause large Tx power variance for different symbols, and the benefit of high multiplexing capacity provided by supporting larger comb sizes no longer exists as comb-based multiplexing of SL PRS resources from different UEs in a shared RP is not supported. For the former issue, we think that it can be solved by enhancing SL PRS power control, e.g., no power boosting is allowed for SL PRS in shared RP, which is within the scope of this AI. In addition, regarding the latter issue, we admit that no multiplexing gain is obtained to support larger comb sizes, but it should be noted that in a shared RP, only slot-based scheduling is allowed and no TDM-based multiplexing of SL PRS resources from different UEs is supported, if a SL PRS transmitting UE only transmits SL PRS in a slot,  smaller comb sizes may cause resource waste.
Proposal 8: For SL-PRS in a shared resource pool, the following comb sizes are additionally supported:
· Comb size N = 6, 8.

SL PRS pattern
During the last RAN1 meeting, the following agreements were made regarding the SL PRS patterns:
	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
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.



For the number of SL PRS symbols M excluding AGC and GAP symbols, there was an FFS bullet on the constraints on maximum effective comb size. In the last meeting, this remaining issue was discussed but no consensus was achieved. The following alternatives were provided by companies:
	FL1 Proposal 2.3.4-2
· For partially staggered patterns, the max effective comb size is determined based on down-selection from the following alternatives:
· Alt 1: Max effective comb size = 2
· Alt 2: Max effective comb size = 3
· Alt 3: Max effective comb size = 4
· Alt 4: Max effective comb size = 6
· Alt 5: No explicit limit


The distance corresponding to the search window without ambiguity can be computed as follows:

The distances with respect to different SCS and comb size are listed in the following table:
	SCS
	Comb 1
	Comb 2
	Comb 4
	Comb 6
	Comb 8
	Comb 12

	15kHz
	20000m
	10000m
	5000m
	3333.33m
	2500m
	1666.67m

	30kHz
	10000m
	5000m
	2500m
	1666.67m
	1250m
	833.33m

	60kHz
	5000m
	2500m
	1250m
	833.33m
	625m
	416.67m


For a typical use case of sidelink positioning, such as V2X, the communication distance between UEs can be 2.5 times of the relative moving speed (i.e., 2~300 meters), and the maximum delay spread for a highway or outdoor scenario can be up to several hundreds of ns, therefore, we think that on a safer side, a maximum effective comb size 6 with a minimum ambiguity window of 833 m can be supported without ambiguity of timing measurements. 
Proposal 9: For partially staggered patterns, at least a maximum effective comb size 6 can be supported.

2.6 SL PRS resource multiplexing
In RAN1#112 meeting, the following agreements were achieved for SL PRS resource multiplexing including both comb-based multiplexing and TDMed multiplexing:
	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 
TDM-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: TDM-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· FFS: Details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols.
· FFS: restrictions for the configuration of TDM-based multiplexing of SL PRS from different UEs in a slot, if any
· FFS: which resource allocation schemes are applicable
· FFS: whether or not this is a separate UE capability


In the last RAN1 meeting, the following agreement on SL PRS resource multiplexing was made, and other issues are still open for further discussion:
	Agreement
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.


In the following, we will further provide our views on the remaining open issues on SL PRS resource multiplexing. For comb-based multiplexing of SL PRS from different UEs in a slot, we prefer to only support a single (M,N) value. If multiple (M,N) values are allowed, it may increase the resource selection complexity and reduce the resource utilization efficiency, while no significant advantages can be observed.
Proposal 10: For comb-based multiplexing of SL PRS from different UEs in a slot, only support a single (M,N) value.
Regarding the TDM-based multiplexing of SL PRS from different UEs in a slot for dedicated resource pools, other details were left for FFS including the resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, the applicable resource allocation schemes, etc. 
Regarding the 2nd FFS bullet, to enable TDM-based multiplexing of SL PRS from different UEs, as different SL PRS resources within a slot are transmitted by different Tx UEs, from a Rx UE perspective, the reception powers on different symbols may varies significantly. To solve this issue, there may have two possible solutions, which is also related to the SL PRS slot structure. One is that all the PSCCH associated with SL PRS resources from different UEs within a same slot is located at the beginning of the 2 or 3 symbols of the SL PRS slot, and for each SL PRS resource from a UE, the 1st symbol is used for AGC purpose which is the duplication of the 2nd symbol of the SL PRS resource, as shown in Figure 2(a). Note that a UE capability to adjust AGC within a slot has already been supported in NR sidelink. For a sidelink slot contains PSFCH, a sidelink UE is able to adjust AGC within a slot to receive PSCCH/PSSCH and PSFCH. Alternatively, another solution is that the PSCCH is of its associated SL PRS resources are located together, in which power control of PSCCH can be enhanced to ensure that the Tx power of symbols carrying PSCCH is the same as that carrying its associated SL PRS resource, and no additional AGC symbol is needed in front of each SL PRS resource, as shown in Figure 2(b). However, it should be noted that such UE capability of a sub-slot level PSCCH blind detection is not supported in NR sidelink and corresponding UE feature should be enhanced if such slot structure is introduced to support TDM-based multiplexing of SL PRS resources from different UEs.


Figure 2: Illustration of SL PRS slot structure of TDM-based multiplexing of SL PRS resources from different UEs within a slot

Observation 1: For TDM-based multiplexing of SL PRS resources from different UEs within a slot, introducing AGC symbols at the beginning of each SL PRS resource can solve the reception power variation on different symbols, and corresponding UE capability to perform sub-slot level AGC has been supported in NR sidelink.
Observation 2: For TDM-based multiplexing of SL PRS resources from different UEs within a slot, the solution to locate PSCCH and its associated SL PRS resource from a UE together within a slot can solve the reception power variation on different symbols but corresponding UE capability to perform sub-slot level PSCCH blind detection has not been supported in NR sidelink.
Proposal 11: For the TDM-based multiplexing of SL PRS resources from different UEs within a slot, the following two alternatives should be considered to solve the potential reception power variation on different symbols:
· Alt. 1: The PSCCH of associated SL PRS resources from different UEs are located at the first 2 or 3 symbols within the SL PRS slot. For each SL PRS resource, the 1st symbol is used as the AGC symbol which is the duplication of the 2nd symbol.
· Alt. 2: The PSCCH of its own associated SL PRS resource are located together within the SL PRS slot. 
· FFS details on PSCCH power control to maintain same Tx power of symbols carrying PSCCH and that carrying its associated SL PRS resource.
· UE capability of sub-slot level PSCCH blind detection should be further enhanced.
Regarding the 4th FFS bullet, as in sidelink, only slot-based scheduling and resource allocation have been specified, to support TDM-based multiplexing of SL PRS from different UEs, it may have large specification impact, at least on Scheme 2 resource allocation mechanism. For example, issues including whether to support TDM-based multiplexing from different UEs in a slot using a single or multiple (M,N) pair(s), how to determine the candidate resource set, the potential issues on resource scattering and the reduction of resource utilization efficiency, etc, should be further studied and introduce large workload in RAN1. Our preference is to treat TDM-based multiplexing of SL PRS from different UEs for resource allocation Scheme 1 as 1st priority and to treat that for resource allocation Scheme 2 as 2nd priority.
Proposal 12: Considering TDM-based multiplexing of SL PRS from different UEs for resource allocation Scheme 1 as 1st priority and for resource allocation Scheme 2 as 2nd priority.

SL PRS power control
In the last RAN1 meeting, the following agreements were made on the transmit power control of 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
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.


Regarding options for SL pathloss reference for OLPC for SL PRS, we think that both SL PRS and PSCCH DMRS can be used as the pathloss reference, depending on different SL PRS cast types, resource pools or power control mechanism. 
Proposal 13: For a dedicated SL PRS resource pool, options for SL pathloss reference for OLPC for SL PRS, support Option 3, i.e., both SL PRS and PSCCH DMRS as pathloss reference.
In addition, for the PSCCH associated with the SL PRS, the power control mechanism should be considered. In the last RAN1 meeting, it was discussed, and the latest intermediate FL proposal is as follows:
	[Medium] FL1 Proposal 3.1-4
· 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.



As discussed in Section 2.4 and Section 2.6, the power control of PSCCH and the associated SL PRS in a dedicated RP is related to the slot structure considering both comb-based and TDM-based multiplexing of SL PRS resources from different UEs. Different power control mechanism should be considered in case of different designs, and both Option A and Option B are possible solutions.
Proposal 14: For power control for PSCCH associated with SL PRS in dedicated resource pools, consider the following options:
· Option A: Same Tx power between PSCCH and SL PRS. 
· Option B: Same Tx PSD between PSCCH and SL PRS.

[bookmark: _Ref31533076]Conclusions
In this contribution, we have shared our views on SL positioning reference signal, the following observations and proposals are provided:
Observation 1: For TDM-based multiplexing of SL PRS resources from different UEs within a slot, introducing AGC symbols at the beginning of each SL PRS resource to solve the reception power variation on different symbols and corresponding UE capability to perform sub-slot level AGC has been supported in NR sidelink.
Observation 2: For TDM-based multiplexing of SL PRS resources from different UEs within a slot, the solution to locate PSCCH and its associated SL PRS resource from a UE together within a slot to solve the reception power variation on different symbols and corresponding UE capability to perform sub-slot level PSCCH blind detection has not been supported in NR sidelink.

Proposal 1: For SL PRS generation, support Option 1 agreed in RAN1#112bis-e meeting:
· Option 1:  is a higher layer configured parameter
Proposal 2: The sequence ID of SL PRS should be higher layer configured per UE via LPP/SLPP.
Proposal 3: 
· A SL PRS resource refers to a time-frequency resource within a slot for both dedicated and shared RP.
· SL PRS sequence ID is included as a characteristic associated with a SL PRS resource.
Proposal 4: Parameters of SL-PRS resource, e.g., SL PRS pattern (incl. number of symbols, comb size), and bandwidth, should be (pre-)configured in a resource pool level.
Proposal 5: To improve the positioning accuracy, it can be considered defining the BW of SL-PRS to be equal to that of the resource pool (Support Alt. 2).
Proposal 6: A SL-PRS slot should at least consist of SL PRS and its associated PSCCH, and it includes:
· PSCCH occupies 2 or 3 symbols.
· The 1st symbol of SL-PRS should be used as the AGC symbol, which is the duplication of the 2nd symbol of SL-PRS.
· A GAP symbol for Rx-Tx turnaround is also required immediately after the last symbol of SL-PRS.
Proposal 7: For SL-PRS in a dedicated resource pool, the following comb sizes are additionally supported:
· Comb size N = 1, 8.
Proposal 8: For SL-PRS in a shared resource pool, the following comb sizes are additionally supported:
· Comb size N = 6, 8.
Proposal 9: For partially staggered patterns, at least a maximum effective comb size 6 can be supported.
Proposal 10: For comb-based multiplexing of SL PRS from different UEs in a slot, only support a single (M,N) value.
Proposal 11: For the TDM-based multiplexing of SL PRS resources from different UEs within a slot, the following two alternatives should be considered to solve the potential reception power variation on different symbols:
· Alt. 1: The PSCCH of associated SL PRS resources from different UEs are located at the first 2 or 3 symbols within the SL PRS slot. For each SL PRS resource, the 1st symbol is used as the AGC symbol which is the duplication of the 2nd symbol.
· Alt. 2: The PSCCH of its own associated SL PRS resource are located together within the SL PRS slot. 
· FFS details on PSCCH power control to maintain same Tx power of symbols carrying PSCCH and that carrying its associated SL PRS resource.
· UE capability of sub-slot level PSCCH blind detection should be further enhanced.
Proposal 12: Considering TDM-based multiplexing of SL PRS from different UEs for resource allocation Scheme 1 as 1st priority and for resource allocation Scheme 2 as 2nd priority.
Proposal 13: For a dedicated SL PRS resource pool, options for SL pathloss reference for OLPC for SL PRS, support Option 3, i.e., both SL PRS and PSCCH DMRS as pathloss reference.
Proposal 14: For power control for PSCCH associated with SL PRS in dedicated resource pools, consider the following options:
· Option A: Same Tx power between PSCCH and SL PRS. 
· Option B: Same Tx PSD between PSCCH and SL PRS.
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