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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-PRS resource allocation in the WID:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· 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 signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].


In this contribution, we provide our views and solutions for SL-PRS resource allocation including SL-PRS resource pool and SL positioning resource allocation.
Discussion
	Agreement in RAN1#111
With regards to the SL Positioning resource allocation, support
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.
· Note: this does not imply that the design is the same for both types of resources pools
· Note: shared resources pool(s) should be supported with backward compatibility
Agreement in RAN1#112
· A UE can be configured to perform either resource allocation Scheme 1 or Scheme 2, applicable to all resource pools (dedicated or shared resource pools).
· SL PRS unicast/groupcast/broadcast can occur in either a shared or a dedicated resource pool.
Agreement in RAN1#112bis-e
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.



2.1 Dedicated SL-PRS resource pool
2.1.1 Channels in dedicated SL-PRS resource pool
	Agreement in RAN1#110b-e
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
· Note: Companies are encouraged to provide their analysis and views on the above
Agreement in RAN1#112
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).
Proposal in RAN1#112bis-e
For a dedicated resource pool for SL positioning, with regards to which channels can be included in the resource pool in addition to SL-PRS and PSCCH: 
· Do not include PSSCH. Only a single stage SCI is used for reservation.
· PSCCH and associated SL-PRS are TDMed in a slot
· [FFS whether PSCCH and associated SL-PRS can be FDMed in the OFDM symbol(s) for the PSCCH]
· [Study further if PSFCH-like channel is needed]


As shown in the above agreements, we discussed which channels can be included in the dedicated SL-PRS resource pool in RAN1#112 [6] and RAN1#110bis-e [7]. Among those 3 options, Option 1 (No other channel can be included beyond SL-PRS) is not pursued further. For Option 2, dedicated SL-PRS resource pool includes PSCCH which carries SCI. And for Option 3, dedicated SL-PRS resource pool includes both PSCCH and PSSCH associated with SL-PRS transmission(s). The main discussion point is whether PSSCH is needed in a dedicated resource pool. From our perspective, we support Option 2 for the following reasons:
(1) Saving resources for SL-PRS: Including PSSCH in dedicated resource pool can cause a waste of resources. From frequency domain perspective, normally the bandwidth of PSSCH is smaller than that of SL-PRS. But for SL positioning, large bandwidth is required for high-accuracy positioning especially if timing-based positioning methods are used, the larger the bandwidth, the higher the positioning accuracy. From time domain perspective, extra AGC symbol between PSSCH and SL-PRS might be needed due to the mismatched transmission power. Moreover, if considering the symbols used by PSCCH, PSSCH, AGC symbol, gap symbol, available symbols for SL-PRS transmission in a slot can be limited and thus makes it difficult to support 8-symbol or larger-symbol SL-PRS.
(2) Reducing work load: In SL communication, PSSCH is used for carrying SL-data and the 2nd stage SCI. The design of PSSCH will result in largely increasing spec impact and work load considering PSSCH resource allocation (e.g. symbols, sub-channels), the 2nd stage SCI, DMRS pattern in PSSCH, power control of PSSCH and etc. Moreover, since we have an agreement made in the last RAN1 meeting that only a single stage SCI is used for triggering/reserving SL-PRS resource(s), in other words, 2nd stage SCI is not supported and there is no need to transmit PSSCH in dedicated resource pool.
Proposal 1: For a dedicated resource pool for SL positioning, in addition to SL-PRS, PSCCH which carries SCI associated with SL-PRS transmission(s) is included in the resource pool.
· PSSCH is not included in a dedicated resource pool

2.1.2 Dedicated SL-PRS resource pool configuration
	Agreement in RAN1#112
For a dedicated resource pool for positioning:
· The set of slots that belong to a resource pool is determined in the same way as for legacy SL communication pool (i.e. see section 8 of 38.214).
· FFS: additional slots that can be used for SL PRS is not precluded
· Study what the dedicated resource pools for positioning (pre-)configuration should include, and consider at least the following: The start PRB position, the number of contiguous PRBs, SL-PRS configuration, synchronization configuration, resource allocation scheme 2 related configuration, power control configuration, sub-channel size and sub-channel count, time-domain bitmap, reporting configuration
Agreement in RAN1#112bis-e
For a dedicated resource pool for positioning:
· No additional slots are needed to be supported
Proposal in RAN1#112bis-e
For a dedicated resource pool for SL positioning, support a mapping relationship between a PSCCH resource and the resource of the associated SL-PRS in a slot
· FFS: Details 


Configuration information for a dedicated resource pool
From our point of view, dedicated SL-PRS resource pool configured by higher layer should at least include the following parameters: 
· SL-PRS resource pool level configuration: time resource of resource pool, frequency resource of resource pool
· SL-PRS resource configuration: contains SL-PRS resource configuration, for example: SL-PRS resource ID, the periodicity of SL-PRS resource, number of symbols and start symbol of SL-PRS in a slot, comb size and RE offset, priority of SL-PRS resource
· PSCCH configuration: candidates of time resource and frequency resource of PSCCH
· Synchronization configuration: Indicates the allowed synchronization reference(s)
· Resource allocation scheme 2 related configuration: mapping between SL-PRS transmission parameter, SL-PRS CBR range and SL-PRS priority range (similar as sl-CBR-PriorityTxConfigList configured in SL communication resource pool), SL-PRS resource reservation period, sensing window, selection window, SL-PRS RSRP threshold
· Power control configuration: e.g., maximum SL-PRS transmission power, alpha value and P0 value for either sidelink pathloss based power control or downlink pathloss based power control
Proposal 2: A dedicated SL-PRS resource pool should at least include the following configurations:
· SL-PRS resource pool level configuration: time resource of resource pool, frequency resource of resource pool
· SL-PRS resource configuration: SL-PRS resource ID, the periodicity of SL-PRS resource, number of symbols and start symbol of SL-PRS in a slot, comb size and RE offset, priority of SL-PRS resource
· PSCCH configuration: candidates of time resource and frequency resource of PSCCH
· Synchronization configuration: indicates the allowed synchronization reference(s)
· Resource allocation scheme 2 related configuration: mapping between SL-PRS transmission parameter, SL-PRS CBR range and SL-PRS priority, SL-PRS resource reservation period, sensing window, selection window, SL-PRS RSRP threshold
· Power control configuration: maximum SL-PRS transmission power, alpha value and P0 value for either sidelink pathloss based power control or downlink pathloss based power control
Mapping relationship between PSCCH and SL-PRS resource
In a dedicated SL-PRS resource pool, frequency resource occupied by multiple SCI is usually less than the bandwidth of SL-PRS resource. To make full use of frequency resource and randomize interference, frequency resource occupied by SCI can be limited to a range of bandwidth of SL-PRS resource pool in a slot and multiple SCIs can be multiplexed in an FDM manner.
As shown in Figure 2.1-1, multiple SL-PRS resources can be multiplexed in SL-PRS resource pool, where both comb-based multiplexing manner and time division multiplexing (TDM) manner are supported for SL-PRS in dedicated resource pools. Each SL-PRS resource can be triggered/reserved by one SCI. In such case, the mapping between SCI and the associated SL-PRS can be configured for each dedicated resource pool. To be more specific, multiple pairs of “PSCCH configuration and SL-PRS resource” can be configured in dedicated resource pool. The corresponding PSCCH configurations at least include: frequency range of SCI (e.g. starting PRB of SCI, PRB number of SCI) and number of symbols of SCI. The SL-PRS resource is one resource located in the same slot as the corresponding SCI.
For instance, as shown in the figure, four SCIs map to four SL-PRS resources respectively. If SCI 1 is selected by a UE 1, then SL-PRS 1 should be scheduled by the SCI 1. If another UE 2 selects SCI 2, the SL-PRS resource 2 should be scheduled accordingly. Then, the SL-PRS transmission collision between the two UEs are avoided if the two UEs select different SCIs. Otherwise, even if two UEs select different SCIs based on sensing results, their scheduled SL-PRS may still collide to each other.
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Figure 2.1-1: Multiple SL-PRS multiplexing in either an FDM manner or a TDM manner in a slot of dedicated resource pool
Proposal 3: Support mapping between a PSCCH/SCI configuration and a SL-PRS resource for a dedicated resource pool, where:
· Frequency resource occupied by SCI is limited to a range of bandwidth of dedicated resource pool and multiple SCIs can be multiplexed in FDM manner.
Multiplexing between SL-PRS resource pool and SL communication pool
Based on the agreement made in previous RAN1 meetings, a dedicated SL-PRS resource pool can be configured for reception of SL-PRS, or for transmission of SL-PRS which can be associated with either SL-PRS resource allocation scheme 1 or SL-PRS resource allocation scheme 2.
· Scheme 1 SL-PRS resource pool: indicates the resources by which the UE is allowed to transmit SL-PRS based on network scheduling on the configured BWP.
· Scheme 2 SL-PRS resource pool: indicates the resources by which the UE is allowed to transmit SL-PRS by UE autonomous resource selection on the configured BWP.
Should dedicated SL-PRS resource pool be multiplexed in a TDM manner with the resource pool for sidelink communication? In our understanding, the relationship between different resource pools is totally up to high layer configuration as in Rel-16/17. If a dedicated resource pool for SL-PRS multiplexed in a TDM manner with the resource pool for sidelink communication is applied, the positioning latency can be high. The distribution principle of reserved slots is discretely and evenly distributed in SFN/DFN cycles (10240 ms), the interval between two reserved slots might be quite large. Further, UE can be (pre-)configured by high layers with one or more SL-PRS resource pools, and multiple UEs can be involved in SL communication. To make sure pool level TDM, SL-PRS resource pool should not be overlapped with any SL communication resource pools, which makes SL-PRS available resources even more restricted. As usual, even though resource pools are configured in non-TDMed manner by RRC signaling, the actual resource allocations can still be TDMed based on the proper network scheduling or UE sensing.
Proposal 4: For the support of dedicated SL-PRS resource pool:
· Pool level TDMed restriction by RRC signaling between SL-PRS resource pool and SL communication pool should be avoided.

2.1.3 SCI for SL-PRS
	Agreement in RAN1#112bis-e
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
Agreement in RAN1#111
· Unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmission are recommended for normative work.
Agreement in RAN1#112
“Cast type indicator”, “Source ID, “Destination ID” fields (similar to SL communication) should be are included in SCI to support unicast, groupcast and broadcast SL-PRS transmissions.
FFS: Further details
Proposal in RAN1#112bis-e
In the dedicated resource pool, SCI for SL-PRS should at least [indicate the following values]:
· [24 bits] Source ID
· [24 bits] Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· SL-PRS configuration and/or time-frequency assignment information:
· FFS: Details
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID


[bookmark: _Hlk113957358]For SL communication, SCI are carried in both PSCCH and PSSCH. SCI carried on PSCCH is 1st stage SCI, which transports SL scheduling information. SCI carried in PSSCH is 2nd stage SCI, which transports SL scheduling information, and/or inter-UE coordination related information. However, as we agreed in RAN1#112bis-e, for dedicated SL-PRS resource pool, two-stage SCI is not needed anymore. A new single-stage SCI in PSCCH for SL-PRS transmission is supported, PSCCH and associated SL-PRS are TDMed in the same slot.
“Cast type indicator”, “Source ID, “Destination ID” fields in SCI
All three cast types including unicast, groupcast and broadcast are supported for SL positioning. For SL-PRS resource pool in Rel-18, SCI which can contain cast type and source/destination ID is used to trigger/reserve/indicate SL-PRS resource. For example, if the cast type indicated in SCI is unicast, that means the SL-PRS reserved by this SCI is only expected to be decoded by a particular UE. The cast type can also be indicated as groupcast or broadcast, in such case, one SL-PRS transmission from a source UE is associated with multiple destination UEs and multiple destination UEs is expected to correctly decode and measure the SL-PRS transmitted from the source UE.
For example, as shown in Figure 2.1-2, if the cast type indicated in Tx UE’s SCI is unicast, Rx UE should determine if its destination ID is equal to Tx UE’s source ID, (and/or determine if its source ID is equal to Tx UE’s destination ID), if the condition can be met, then Rx UE can further process the SL-PRS resources associated with Tx UE’s SCI. 
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Figure 2.1-2: Filtering for unicast SL-PRS transmission
As shown in Figure 2.1-3, if the cast type indicated in Tx UE’s SCI is groupcast or broadcast, Rx UE should determine if its destination ID is equal to Tx UE’s destination ID, if the condition can be met, then Rx UE can further process the SL-PRS resources associated with Tx UE’s SCI.
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Figure 2.1-3: Filtering for groupcast/broadcast SL-PRS transmission
According to TS 38.321, the currently filtering mechanism for SL communication involves both Layer-1 (L1) filtering (physical layer filtering) and Layer-2 filtering (MAC layer filtering), wherein the filtering means the mechanism to ensure that the SL-PRS from the right “source UE – destination UE pair” are measured. Figure 2.1-4 provides an example of legacy behavior when the cast type is unicast.
	TS 38.321 
3>	if this TB is associated to unicast, the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Source Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI, and the SRC field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Source ID in the corresponding SCI; or
3>	if this TB is associated to groupcast or broadcast and the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI:


[image: ]
Figure 2.1-4: Legacy filtering mechanism for SL communication involves both L1 filtering and L2 filtering 
For SL positioning, unlike SL data (carried in PSSCH) whose signaling flow involves PHY layer, MAC layer, RLC layer, PDCP layer, and NAS layer, SL-PRS is expected to be generated, transmitted, received, and measured/processed in PHY layer. Therefore, we believe it is beneficial to introduce 24-bit source ID and destination ID in SCI to increase the credibility of pure PHY filtering.
Fields indicated in SCI
[bookmark: _Hlk131509485]Information carried in SCI for SL-PRS should at least include: SL-PRS priority (the priority value of SL-PRS can be configured as decimal to distinguish the service priority between positioning and communication, e.g. SL-PRS priority is 2.5 which implies lower priority than data with priority 2, and higher priority than data with priority 3), source ID, destination ID, cast type (unicast, groupcast, broadcast), resource reservation period, SL-PRS resource allocation information. Regarding the SL-PRS resource allocation information, there are three options:
· SCI indicates SL-PRS resource ID and time resource assignment: the field “SL-PRS resource ID” can implicitly indicate number of symbols, comb size and RE offset, symbol offset of SL-PRS, bandwidth, SL-PRS sequence ID. The field “time resource assignment” is associated with the maximum number (e.g. 2, 3) of reservations signaled in an SCI.
· SCI indicates time and frequency resource assignment: apply similar design as the SCI 1-A in SL communication
· SCI only indicates time resource assignment
Among the above three options, we prefer only indicating time resource assignment in SCI. From our side, it can save more bits and reduce overhead. If we agree that there are mapping between a SL-PRS resource and a PSCCH configuration, in other words, one SCI location can correspond to one SL-PRS resource. The extra bits for this one-stage-SCI can be utilized for future SL positioning.
Proposal 5: In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· SL-PRS priority
· The priority value of SL-PRS can be configured as decimal to distinguish the service priority between positioning and communication
· Source ID (24 bits)
· Destination ID (24 bits)
· Cast type
· Indicating either unicast, groupcast or broadcast SL-PRS transmission
· Resource reservation period
· SL-PRS resource allocation information
· SCI only indicates time resource assignment 

2.1.4 Resource allocation granularity
	Agreement in RAN1#110b-e
· Study further the granularity of time-domain resource allocation for SL-PRS transmission.


In current Rel-16/17 SL communication, the granularity of time-domain resource allocation for SL-data transmission is slot-based allocation. However, applying the same slot-based allocation for SL-PRS transmission may not be very resource efficient. 
Based on the agreement achieved so far, 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. Characteristics associated with a SL-PRS resource include at least SL-PRS resource ID, SL-PRS comb offset and associated SL-PRS comb size, SL-PRS starting symbol and number of SL-PRS symbols, SL-PRS frequency domain allocation. Also, in our understating, a list of SL-PRS resources will be defined at least in dedicated SL-PRS resource pool, we suggest to use SL-PRS-resource-based allocation. Furthermore, compared with slot-based SL-PRS allocation, resource-based allocation is more extensible to FR2 in which multiple resources with different beams may be multiplexed in the same slot or across some slots.
Proposal 6: With regards to the SL-PRS time-domain resource allocation within a dedicated resource pool, support a SL-PRS-resource-based allocation.
· An allocated SL-PRS resource occupies at least one symbol within a slot.

2.2 Shared resource pool(s) with sidelink communication for SL-PRS 
	Agreement in RAN1#110b-e
With regards to the SL Positioning resource allocation, for SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), backward compatibility with legacy Rel-16/17 UEs should be ensured.



2.2.1 SL-PRS multiplexing within shared resource pool
	Agreement in RAN1#112bis-e
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS


For SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), SL-PRS and SL-data transmission/reception share the same resource pools and same logic slots.
PSSCH and SL-PRS multiplexing
Due to the half-duplex restriction, the UE cannot transmit and receive sidelink resource at the same time. Furthermore, like Rel-16/17 PRS design, it is better not to support SL-PRS transmitted or received with SL-data at the same time for the purpose of low latency, low UE complexity and high positioning measurement accuracy. Figure 2.2-1 shows one example of FDM between SL-PRS and SL-data which we do not prefer in this Release, we suggest to only consider TDM between SL-PRS and SL-data.

[image: ]
Figure 2.2-1 FDM between SL-PRS and SL-data (not supported)
Regarding Alt. A.3 where both FDM with comb-based multiplexing and TDM of SL-PRS and PSSCH are supported, we think it will complicate the design of SL-PRS. The benefit of comb-based SL-PRS is power boosting gain, then will no such gain if FDM with comb-based multiplexing between data and SL-PRS is used. In such case, the configuration of multiple symbols is equivalent to 1-symbol PRS with comb size 1. 
The number of symbols for SL-PRS and its location is related with PSSCH DMRS pattern. For example, when  , PSCCH occupies 2 symbols and PSSCH DMRS symbols occupies 2 symbols, PSSCH DMRS time-domain location is shown in Figure 2.2-2.
[image: ]
Figure 2.2-2: PSSCH DMRS time domain location for SL communication 
An example of slot structure for shared resource is shown in Figure 2.2-3 where contiguous-symbol SL-PRS is not mapped on DMRS symbols.
[image: ]
Figure 2.2-3: Slot structure for shared resource pool
PSCCH and SL-PRS multiplexing
Regarding the multiplexing between PSCCH and SL-PRS, we only support TDM pattern. For a shared resource pool, SL-PRS transmission power is the same as that for PSSCH in each symbol. With SL-PRS’s comb pattern, transmission power per RE of SL-PRS is higher than that for PSCCH/PSSCH. Because the number of symbols for PSCCH is quite limited, if SL-PRS resource occupies more than 3 symbols, that would result in unbalanced RE distribution among symbols if FDM is allowed.
In current SL specification, 1st stage SCI is carried in PSCCH and used for the scheduling of PSSCH and 2nd stage SCI on PSSCH. Also, the location of each PSCCH resource is fixed: in time domain, PSCCH starts from the 2nd symbol assigned for SL in the same slot with its associated PSSCH; in frequency domain, PSCCH starts from the first RB of the first sub-channel of its associated PSSCH. 2nd stage SCI carried in PSSCH is needed for indicating SL-PRS resource configuration information, source ID, destination ID, etc. 
Function of PSSCH
Another discussion point is regarding the function of PSSCH: whether PSSCH can be used for only 2nd SCI or both 2nd SCI and SL-SCH. From our side, a shared resource pool allows three scenarios: (1) only SL-data is transmitted in a slot; (2) only SL-PRS is transmitted in a slot, then PSSCH is just used for 2nd stage SCI only. (3) both SL-PRS and SL-data are transmitted in the same slot, in such case, the SCI should have resource reservation information for both SL-PRS and SL-data. PSSCH is used for carrying both 2nd SCI and SL-SCH.
Proposal 7: In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in a slot.
· With regards to PSSCH and SL-PRS multiplexing,
· Only TDM is supported
· With regards to PSCCH and SL-PRS multiplexing
· Only TDM is supported
· The PSSCH is used for “2nd SCI only” or “2nd SCI and SL-SCH”

2.2.2 SCI for SL-PRS
	Agreement in RAN1#112bis-e
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI


[bookmark: _Hlk131583622]In shared resource pool, at least the following information is transmitted by means of SCI: priority of SL-PRS, SL-PRS resource time and frequency indication (e.g. reservation period), source ID, destination ID, cast type indicator. The design should consider both SCI 1-A and 2nd stage SCI. For the 1st stage SCI, we should reuse SCI 1-A for backward compatibility since resource exclusion in sensing mechanism is based on information indicated in SCI 1-A. Currently, the fields indicated in SCI 1-A are shown in Table 2.2-1. 
Table 2.2-1: Information transmitted by means of the SCI format 1-A [5]
	SCI 1-A Field

	Priority

	Frequency resource assignment

	Time resource assignment

	Resource reservation period

	DMRS pattern

	2nd-stage SCI format

	Beta offset indicator

	Number of DMRS port

	Modulation and coding scheme

	Additional MCS table indicator

	PSFCH overhead indication

	Reserved 

	Conflict information receiver flag


With regards to SL-PRS priority indication in shared resource pool, three options should be considered where the priority value of SL-PRS can be integer or decimal (e.g. SL-PRS priority is 2.5 which implies lower priority than data with priority 2, and higher priority than data with priority 3):
· Option 1: priority indicator of SL-PRS is configured in each PRS configuration of a shared resource pool. For example, each SL-PRS configuration (e.g. SL-PRS resource) is associated with a priority value in a shared resource pool.
· Option 2: priority indicator of SL-PRS is indicated in SCI format 1-A from Tx UE to Rx UE
· Option 3: priority indicator of SL-PRS is indicated in 2nd -stage SCI format from Tx UE to Rx UE
Among those three options, we prefer Option 2 which indicating SL-PRS priority in SCI 1-A. In such case, it is beneficial to reuse the same sensing mechanism as legacy SL communication, for example, the RSRP threshold used in sensing is based on the priority value indicated in SCI 1-A.
There are two ways to design 2nd stage SCI for SL-PRS transmission: (1) introducing a new 2nd stage SCI; (2) extend the existing 2nd stage SCI. We prefer to introduce a new 2nd stage SCI because the existing SCI can not contain SL-PRS resource information, e.g., comb size and RE offset, number of symbols and starting symbol.
If a new 2nd stage SCI (e.g. SCI 2-D) is used for SL-PRS indication, it is possible to indicate both SL-PRS and SL-data in this new 2nd stage SCI. Therefore, we support to use one bit to indicate whether only SL-PRS is indicated or both SL-PRS and SL-data are indicated in this SCI. The case with only data is indicated by the legacy 2nd stage SCI.
If both SL-PRS and SL-data are indicated using the 2nd stage SCI, it is expected that the cast type, destination ID, source ID are shared for both Tx UE’s SL-PRS transmission and SL-data transmission. One Tx UE is not expected to transmit SL data to UE1 but transmit SL-PRS to UE2 in order to save overhead/bits for 2nd stage SCI.
Proposal 8: In a shared resource pool, in addition to SL PRS transmission, the UE transmits SCI1-A & a new 2nd stage SCI format used for SL-PRS indication
· SCI1-A
· Priority indicator of SL-PRS is indicated in SCI format 1-A, priority value of SL-PRS can be integer or decimal
· A new 2nd stage SCI 
· Use one bit in the 2nd stage SCI to indicate whether only SL-PRS is indicated or both SL-PRS and SL-data are transmitted
· If both SL-PRS and SL-data are indicated using the same 2nd stage SCI, it is expected that cast type, destination ID, source ID are shared for both SL-PRS transmission and SL-data transmission.

2.2.3 Resource allocation granularity
	Proposal in RAN1#112bis-e
For a shared resource pool for SL positioning, with regards to the time-domain resource allocation support a
· slot-based SL-PRS resource allocation


Legacy SL communication supports a slot-based SL-PRS resource allocation. If both TDM-based and comb-based multiplexing of SL-PRS from different UE are not supported, there is no need to introduce any finer resource allocation granularity. Legacy resource allocation mechanism should be reused and even though a SL-PRS resource may only occupy a few symbols, this slot once reserved cannot be used by other UEs anymore.
Proposal 9: For a shared resource pool for SL positioning, with regards to the time-domain resource allocation support a slot-based SL-PRS resource allocation as legacy.
· Note: a SL-PRS resource occupies at least one symbol within a slot.

2.3 SL positioning resource allocation scheme 1

2.3.1 Scheme 1 SL-PRS resource allocation
The following proposal was discussed regarding scheme 1 SL-PRS resource allocation:
	Agreement in RAN1#112
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further).
Proposal in RAN1#112bis-e
For Scheme 1 SL-PRS resource allocation
· Support SL-PRS configuration transfer between LMF and gNB
· FFS: Details, e.g., LMF sending a request to serving gNB requesting SL-PRS transmission properties, serving gNB responding with a SL-PRS resource allocation, LMF providing SL-PRS resource allocation to other gNBs.


For the design of NG-RAN UE SL positioning architecture for scheme 1 SL-PRS resource allocation, LMF should also be part of sidelink positioning to manage the support of different location services for target UEs. Especially when UEs in one positioning session have more than one serving NG-RAN nodes (e.g. gNBs), it is necessary to use LMF to interact with multiple NG-RAN nodes. However, current sidelink communication does not need LMF’s participation and clearly LMF does not have any sidelink related information. In order to support LMF’s involvement for sidelink positioning and hybrid positioning, sidelink related information transfer between LMF and gNB should be supported (Figure 2.3-1 shows one possible signaling procedure).
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Figure 2.3-1: Sidelink related information transfer between LMF and gNB
Here are several usages of SL-PRS configuration transfer between LMF and gNB: 
(1) LMF recommend SL-PRS configuration when the requirement cannot be met; 
[bookmark: _GoBack]In our understanding, if SL positioning requirement is high, LMF may request gNB to allocate a SL-PRS resource with large bandwidth. It can avoid the loop of “gNB resource allocation  SL-PRS transmission/measurement  requirement not met  gNB resource allocation again”. It is noted that gNB is not aware whether the positioning requirement is satisfied or not.
(2) LMF to resolve the SL-PRS resource conflict between different scheme 1 UEs
For the periodic SL-PRS configuration, there exists an issue. Different UEs may belong to different gNB’s reach, when serving gNB provides SL-PRS configuration to scheme 1 UE for transmitting, the scheme 1 UEs with different serving gNBs may possibly acquire SL-PRS configuration with resource conflict. This will lead to a situation that, UEs will have interface with each other when sending the SL-PRS according to the overlapping SL-PRS configuration. 
[image: mode 1 UE have different gnb]
Figure 2.3-2. Example of different scheme 1 UEs in the same sidelink positioning session under different gNB’s coverage
For example, in Figure 2.3-2, UE 1 to UE m are all in coverage and in the same sidelink positioning session, in which, UE 1 and UE 2 have the common serving gNB as gNB 1, UE 3 has the serving gNB as gNB 2, and so on. UE 1 and UE 2 are configured to adopt scheme 1 and can receive the SL-PRS configuration from gNB 1, UE 3 is configured to adopt scheme 1 and can receive the SL-PRS configuration from gNB 2. UE 1 and UE 2 will not have resource conflict due to the serving gNB 1 can allocate well; however, UE 1/UE 2 and UE 3 will have SL-PRS resource conflict since gNB 1 and gNB 2 will not coordinate SL-PRS configuration of these three UEs. Under this situation, it is straightforward to support LMF to resolve the SL-PRS resource conflict between different scheme 1 UEs in the same sidelink positioning session.
Moreover, from forward compatibility perspective, LMF may also need SL-PRS resource configuration for better understanding the transmit and receive beams.
Proposal 10: For scheme 1 SL-PRS resource allocation, support SL-PRS configuration transfer between LMF and gNB.

2.3.2 DCI design
	Agreement in RAN1#112bis-e
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details


According to the agreement made in the last meeting, a Tx UE can receive a SL-PRS resource allocation signaling from a gNB through a dynamic grant, configured grant type 1, and configured grant type 2. DCI can be used to dynamically or semi-persistently schedule the SL-PRS resource(s). We should consider whether a new DCI format is needed: (1) DCI format 3_0 can be reused. (2) A new DCI format exclusively for SL-PRS can be designed to indicate/select several SL-PRS resource configurations. We prefer to reuse DCI format 3_0 for both shared resource pool and dedicated resource pool to further reduce UE’s monitoring complexity. Similar as DCI format 0_0 [5]:
	DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
…omit…
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
…omit…


DCI format 3_0 with CRC scrambled by different RTNI can be used for either SL-data scheduling in SL communication resource pool, or SL-PRS scheduling in SL-PRS resource pool. For example, DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI is intended for SL communication and DCI format 3_0 with CRC scrambled by “SL-PRS-RNTI” or “SL-PRS-CS-RNTI” is intended for SL-PRS scheduling.
At lease the following should be indicated in DCI for SL-PRS: resource pool index (either dedicated resource pool or shared resource pool), SL-PRS resource configuration index (e.g. SL-PRS resource ID), time gap indicating the gap between DCI reception and the first SL-PRS transmission scheduled by DCI, configuration index indicating which configured grant type 2 is activated by the DCI when UE is configured with multiple CG. 
As shown in Figure 2.3-3, the time gap between DCI reception and the first SL-PRS transmission is determined based on the information indicated in DCI. The time gap between the first SL-PRS transmission and the second transmission of a SL-PRS resource is determined according to SL-PRS resource configuration.
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	Figure 2.3-3: DCI scheduling SL-PRS resource
Proposal 11: Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from gNB through Dynamic grant, or through configured grant type 1/type 2:
· DCI format 3_0 with CRC scrambled by a new RNTI (e.g. SL-PRS-RNTI) is used to dynamically or semi-persistently schedule SL-PRS, at lease the following should be indicated: 
· Resource pool index (either dedicated resource pool or shared resource pool for SL-PRS)
· SL-PRS resource configuration index (e.g. SL-PRS resource ID)
· Time gap indicating the gap between DCI reception and the first SL-PRS transmission scheduled by DCI
· Configuration index indicating which configured grant type 2 is activated by the DCI when UE is configured with multiple CG

2.4 SL positioning resource allocation scheme 2
In SL-PRS resource allocation mode 2, UE selects the candidate resource(s) for SL-PRS transmission in the selection window based on the sensing results. The following agreements were approved in previous RAN1 meetings, wherein companies are encouraged to study resource selection mechanism for SL-PRS, Intel-UE coordination (IUC) and SL-PRS congestion control mechanisms.
	Agreement in RAN1#110
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS
Agreement in RAN1#111
[bookmark: _Hlk120034931]For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, pick one or both of the following options:
· Option 1: A sensing based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced
· In either option 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 
Agreement in RAN1#112
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective
Agreement in RAN1#112
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed
Agreement in RAN1#112
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.
Agreement in RAN1#112bis-e
Confirm the working assumption: Sensing-based and random selection can be allowed in the same resource pool.
Note: It is possible to (pre-)configure a resource pool to exclusively use sensing-based resource allocation.



2.4.1 Sensing-based resource allocation
	Agreement in RAN1#112bis-e
For the scheme 2 sensing-based resource allocation: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design
Agreement in RAN1#112bis-e
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 1: SL-PRS
· Option 2: PSCCH DMRS
· Option 3: PSSCH DMRS (if PSSCH is included in the dedicated resource pool)
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Option 2: the selection window is provided by higher layers 
· Modification 3: For the SL-PRS priority:
· Option 1: A single L1 SL-PRS priority is allowed in a resource pool
· Option 2: Multiple L1 SL-PRS priority are allowed in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· Option 2: Equal to or larger than the largest reservation interval
· Option 3: Provided by higher layers with values TBD
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%):
· Options TBD
· Modification 8: For the pre-emption of the reserved resources:
· Options TBD 
· Note 1: Other potential modifications and/or other options within each modification are not precluded
· Note 2: Multiple options for each potential modification may be supported


For SL-PRS resource allocation mechanism in scheme 2, a sensing-based resource selection should be the baseline. The higher layer can request a UE to determine a subset of resources from which the higher layer will select resources for SL-PRS transmission. To trigger this procedure, in slot n, UE begins sensing in the sensing window, and further candidate resources for transmission in the selection window can be selected based on the sensing results. Sensing is based on reservation information contained in the corresponding SCI.
For dedicated resource pool for SL-PRS transmission, we think the basic procedure of Rel-16 resource (re-)selection should be applied with minor modifications:
[bookmark: _Hlk131589498]Resource exclusion mechanism: Resource(s) exclusion is based on resources overlapping with reserved resource(s) of other UE whose RSRP measurement is larger than a RSRP threshold. The RSRP threshold can be (pre-)configured in each dedicated resource pool. If the priority of SL-PRS is indicated in SCI, the threshold should be selected based on the priority prioi in the decoded SCI and the priority prioj in the SCI to be transmitted. A resource is excluded if it’s SL-PRS RSRP measurement is above the RSRP threshold. Moreover, for scheme 2 UE autonomous selection of SL-PRS resources, whether the UE performs resource exclusion or not is not only related to the SL-PRS RSRP measurement and Tx priority (both UEs), but also related to whether the two UEs have positioning signaling interaction. For example, as long as two UEs have no positioning signaling interaction, UEs with different comb offset may transmit SL-PRS resources in the same time (e.g. same slot). However, if two UEs have positioning signaling interaction, due to the half-duplex restriction, UEs with different comb offset cannot transmit SL-PRS resources in the same slot/time. 
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion
Regarding the RS used for resource exclusion, we support both PSCCH DMRS and SL-PRS. For PSSCH DMRS, we do not think PSSCH will be included in a dedicated resource pool. Moreover, the sequence ID used for SL-PRS is based on 12 LSB bits of associated PSCCH when deriving RSRP measurement.
· Modification 2: For the resource selection window
Selection window: the selection window size is related to the QoS requirement for SL-PRS. In SL communication, the IE SL-QoS-Profile is used to give the QoS parameters for a SL QoS flow, where packet delay budget is one of the Qos flow parameters. 
	SL-QoS-Profile-r16 ::=        SEQUENCE {
    sl-PQI-r16                    SL-PQI-r16                        OPTIONAL,   -- Need R
    sl-GFBR-r16                   INTEGER (0..4000000000)           OPTIONAL,   -- Need R
    sl-MFBR-r16                   INTEGER (0..4000000000)           OPTIONAL,   -- Need R
    sl-Range-r16                  INTEGER (1..1000)                OPTIONAL,   -- Need R
    ...
}
 
SL-PQI-r16 ::=                CHOICE {
    sl-StandardizedPQI-r16        INTEGER (0..255),
    sl-Non-StandardizedPQI-r16    SEQUENCE {
        sl-ResourceType-r16           ENUMERATED {gbr, non-GBR, delayCriticalGBR, spare1}     OPTIONAL,   -- Need R
        sl-PriorityLevel-r16          INTEGER (1..8)                OPTIONAL,   -- Need R
        sl-PacketDelayBudget-r16      INTEGER (0..1023)             OPTIONAL,   -- Need R
        sl-PacketErrorRate-r16        INTEGER (0..9)                OPTIONAL,   -- Need R
        sl-AveragingWindow-r16        INTEGER (0..4095)             OPTIONAL,   -- Need R
        sl-MaxDataBurstVolume-r16     INTEGER (0..4095)             OPTIONAL,   -- Need R
    ...
   }
}


However, we are not sure whether we have such Qos parameter for SL positioning. In last RAN1 meeting, RAN1 replied a LS to confirm RAN2’s understanding on SL positioning Qos parameter where it basically includes accuracy, response time and velocity request but does not include packet delay budge. From our side, if higher layer (e.g. application layer) provides such packet delay budget, it is straightforward to reuse a similar approach as SL communication. Otherwise, we prefer Option 2: the selection window is provided by higher layers.
· Modification 3: For the SL-PRS priority
For configuration flexibility, multiple L1 SL-PRS priority can be allowed in a dedicated resource pool.
· Modification 4: For the definition of a candidate resource within the resource selection window
In SL communication, a candidate resource within the resource selection window is a single-slot resource. For dedicated resource pool, a SL-PRS resource is defined as a time-frequency resource within a slot that is used for SL PRS transmission. And both comb-based multiplexing and TDM-based multiplexing of different UEs are supported. Therefore, a candidate resource within the resource selection window should also be defined accordingly. 
· Modification 5: For the reservation interval of SL-PRS
Reservation interval of SL-PRS: the determination of reservation interval can refer to the periodicities defined for DL-PRS. The periodicity of DL-PRS can be configured as one of {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240}. Similarly, if the periodicity of SL-PRS can also be configured up to 10240ms, the maximum reservation interval can be set to 10240ms.
· Modification 6: For the sensing window length
Sensing window: the sensing window size for dedicated SL-PRS resource pool is associated with the reservation interval of SL-PRS. Currently, resource reservation period of SL-data can be defined as either {ms0, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000} or {1..99ms}. The maximum sensing window size defined in SL communication pool is 100ms or 1100ms. Also, in order to make sure at least one occasion appears in a sensing window, sensing window size for SL-PRS should be equal to or larger than the reservation interval. For example, if the maximum reservation interval of SL-PRS is 10240ms, sensing window size can be set to 10240ms or 10300ms. Moreover, multiple sensing window configurations can be set.
As shown in Figure 2.4-2, if sensing window size is smaller than SL-PRS reservation interval Prsvp, a UE intended to transmit SL-PRS in selection window cannot detect the SL-PRS outside the sensing window, thus it is possible that UE can choose a candidate SL-PRS resource which has conflict with another UE.
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Figure 2.4-2: Sensing-based resource allocation: sensing window size is smaller than SL-PRS reservation interval
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%)
Similar as legacy SL communication behavior (e.g. sl-TxPercentageList, sl-Thres-RSRP-List), RSRP threshold and target resource ratio should be provided in each dedicated SL-PRS resource pool by RRC.
· Modification 8: For the pre-emption of the reserved resources
If the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for SL-PRS transmission as part of pre-emption procedure, the higher layer provides a set of resources which may be subject to pre-emption. Also, whether pre-emption is disabled or enabled and a priority level can be indicated in a SL-PRS resource pool.
Proposal 12: For Scheme 2, with regards to sensing-based resource selection for SL-PRS, sensing is based on SCI:
· For shared resource pool, Rel-16/17 resource (re)-selection procedure is reused for SL-PRS
· For dedicated resource pool, the basic procedure of Rel-16 resource (re-)selection should be applied with minor modifications:
· Modification 1: both SL-PRS and PSCCH DMRS can be used to derive L1 SL-RSRP for resource exclusion
· Modification 2: For resource selection window, it depends on whether there is Packet Delay Budget (PDB) defined for SL-PRS, if not, the selection window is provided by higher layers.
· Modification 3: For the SL-PRS priority, ultiple L1 SL-PRS priority are allowed  in a resource pool.
· Modification 4: The definition of a candidate resource within the resource selection window refers to the definition of a SL-PRS resource (e.g. comb offset, symbol offset…).
· Modification 5: The determination of reservation interval for SL-PRS can refer to the periodicities defined for DL-PRS.
· Modification 6: Sensing window size should be equal to or larger than the largest reservation interval.
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%), RSRP threshold and target resource ratio should be provided in each dedicated SL-PRS resource pool
· Modification 8: For the pre-emption of the reserved resources, whether pre-emption is disabled or enabled and a priority level can be indicated in a SL-PRS resource pool
· Resource exclusion mechanism: whether the UE performs resource exclusion or not is not only related to the SL-PRS RSRP measurement and Tx priority (both UEs), but also related to whether the two UEs have positioning signaling interaction
· Resource(s) exclusion is based on resources overlapping with reserved resource(s) of other UE whose RSRP measurement is larger than a RSRP threshold.
· FDMed PRS multiplexing between UEs having positioning serving interaction can NOT be supported.

2.4.2 Congestion control
	Proposal in RAN1#112
For Scheme 2 SL-PRS resource allocation, 
· specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. Study at least the following aspects: 
· CBR and CR definition for SL-PRS 
· Which parameters of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
Proposal in RAN1#112bis-e
For Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool


For shared resource pool, the design for SL-PRS in shared resource pool should ensure backward compatibility with legacy Rel-16/17 UEs. For RSSI, either a new SL-PRS RSSI is introduced or existing SL RSSI is reused with slight modification:
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH or additionally for SL-PRS, starting from the 2nd OFDM symbol.


The definition of CR and CBR should reuse the legacy definition. Even if PSSCH and SL-PRS are transmitted within a slot, the priority of SL-PRS and that of PSSCH can be different. In such case, the CR can be evaluated separately for SL-PRS and PSSCH.
Proposal 13: For congestion control mechanism in shared resource pool:
· Either a new SL-PRS RSSI is introduced or existing SL RSSI is reused with slight modification
· The definition of CR and CBR should reuse the legacy definition in Rel-16/17 SL communication.
· CR can be evaluated separately for SL-PRS and PSSCH
For dedicated resource pool, SCI is used to reserve/trigger/indicate SL-PRS resource. There are mapping relationships between SCI and its associated SL-PRS resource(s) (e.g. one SCI resource/config is associated with one SL-PRS resource). SL-PRS CR and SL-PRS CBR can be based on either PSCCH/SCI or SL-PRS, or both PSCCH/SCI and SL-PRS. For example, as shown in Figure 2.4-3, each SCI configuration is associated with a SL-PRS resource where different SL-PRS resources apply a TDM pattern in a slot. Suppose there is only 4 SCI configurations and associated 4 SL-PRS resources in a slot, CR and CBR can be either calculated based on how many SCI configuration are occupied/busy or how many SL-PRS resources are occupied/busy.
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Figure 2.4-3 each SCI configuration is associated with a SL-PRS resource, different SL-PRS resources apply a TDM pattern in a slot
SL-PRS congestion control is meant to determine SL-PRS transmission parameter(s) according to the channel busyness and the priority of SL-PRS transmission. For example, both SL-PRS CR (channel occupancy ratio) and SL-PRS CBR are the essential parameters for congestion control, where SL-PRS CBR mainly defines the channel busy ratio (e.g. based on RSRP, RSSI) within a (pre-)configured time window and SL-PRS CR defines the channel occupancy ratio of one SL-PRS transmission. If a UE is configured with higher layer parameter indicating  and transmits SL-PRS, the UE shall ensure the following limits for any priority value k of SL-PRS (the lower the priority value k, the higher the priority):


Where  is the CR evaluated within a time window for SL-PRS transmission with priority i (the priority can be indicated in SCI),  corresponds to the higher layer parameter that is associated with the priority k and the CBR range which includes the SL-PRS CBR measured with another time window.
· Definition of SL-PRS CBR, CR
The definition of SL-PRS CBR and CR is associated with SL-PRS resource allocation granularity and the SL-PRS resource configuration in a SL-PRS resource pool. Specifically, if SL-PRS resource allocation time granularity is slot and frequency granularity is sub-channel, defining SL-PRS CR and SL-PRS CBR based on the occupancy/portion of subchannel over multiple slots is feasible. On the other hand, if SL-PRS resource allocation granularity is SL-PRS resource and sub-channel is not defined in dedicated SL-PRS resource pool, it is not reasonable to define SL-PRS CR or CBR based on sub-channel. 
Moreover, the definition of CR and CBR is also related to the SL-PRS resource configuration in a SL-PRS resource pool (e.g. related to whether the bandwidth and comb pattern of SL-PRS resources in a resource pool is the same or different, whether TDM-based multiplexing or comb-based multiplexing is supported). 
· For comb-based multiplexing, SL-PRS CR and SL-PRS CBR are associated with the number of occupied SL-PRS/PSCCH resource(s) and comb size. The channel capacity is closely related to SL-PRS comb size. For example, if the comb size is 4, comb-based multiplexing will allow at most 4 UE multiplexing (supposing the number of symbols for the 4 SL-PRS resources are the same). On the other hand, if comb size is 6, it is possible to allow 6 SL-PRS resources’ multiplexing.
· For TDM-based multiplexing, the definition and configuration of SL-PRS CR and SL-PRS CBR is associated with the number of occupied SL-PRS/PSCCH resource(s) and the number of symbols for each SL-PRS resource. For example, if the number is 2, TDM-based multiplexing can allow 4 UE multiplexing (i.e. 4 SL-PRS resources transmitted in a slot). However, if the number is 8, it is only possible to allow 1 SL-PRS resource in a slot.
· CR and CBR measurement time window
CR and CBR measurement time window size is configured per dedicated SL-PRS resource pool. The window defined in SL communication can be reused or extended to be a larger value depending on the SL-PRS periodicity, i.e., the time window size for CBR measurement can be 100 ms or 100 slots or larger, the time window size for CR evaluation is 1000ms or 1000 slots or larger.
· Congestion control processing time
SL-PRS congestion control processing time is based on both SCS and UE capability where a UE can report one or more of its SL-PRS congestion control processing capabilities. Also, the SL-PRS congestion control processing time may also associated with CR or CBR window size, for example, if the CR or CBR window size is the same as that of SL communication or for shared resource pool, UE may use the same congestion control processing time for processing timing capability 1 or processing timing capability 2. 
· Mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
In the current specification for SL communication, sidelink congestion control is used in sidelink resource allocation mode 2. There are mapping relationship between PSSCH transmission parameter (such as MCS, PRB number, retransmission number, MaxTxPower, CR limit), CBR ranges and priority ranges. Similarly, congestion control mechanisms for SL-PRS can be studied after the design of SL-PRS resource allocation and configuration is determined. For example, during UE SL-PRS resource selection procedure, UE can measure SL-PRS CBR (definition can be further determined). Combining the CBR measurement result and the SL-PRS transmission priority, the corresponding transmission parameter for SL-PRS can be further determined. The determination of SL-PRS transmission parameters related to congestion control is associated with the definition of CR and CBR for SL positioning. For example, if the definition of CR, CBR for SL positioning is associated with the number of SL-PRS resources, the SL-PRS transmission parameters should include the indication of SL-PRS resource including the comb offset, number of symbols in a slot, etc.
· SL-PRS CBR measurement report
In SL positioning, in order for better congestion control (e.g. adjust the SL-PRS resource pool configuration, adjust SL-PRS resource configuration), UE can report the SL-PRS CBR measurements to gNB.
Proposal 14: For congestion control mechanisms in dedicated resource pool:
· SL-PRS CR and SL-PRS CBR should be based on either
· Alt.1: PSCCH which is associated with SL-PRS transmission 
· Alt.2: SL-PRS
· Alt.3: both SL-PRS and PSCCH which is associated with SL-PRS transmission 
· The definition of SL-PRS CBR and CR is associated with SL-PRS resource allocation granularity and the SL-PRS resource configuration in a SL-PRS resource pool.
· For comb-based multiplexing, SL-PRS CR and SL-PRS CBR is at least associated with the number of occupied SL-PRS/PSCCH resource(s) and comb size.
· For TDM-based multiplexing, the definition and configuration of SL-PRS CR and SL-PRS CBR is at least associated with the number of occupied SL-PRS/PSCCH resource(s) and the number of symbols for each SL-PRS resource.
· CR and CBR measurement time window: the window size is configured per dedicated SL-PRS resource pool.
· SL-PRS congestion processing time: based on both SCS and UE capability.
· There are mapping between congestion measurements, SL-PRS priority and SL-PRS transmission parameters. 

2.4.3 Inter-UE coordination
	Proposal in RAN1#112bis-e
For Scheme 2, 
· Alt. 1: support inter-UE coordination signaling for SL-PRS
· FFS: Details
· Alt. 2: deprioritize it for this release


In SL communication, UE-A can determine (one or more) resource conflict (IUC scheme2) or determine whether a set of resources are recommended (IUC scheme1) for UE-B’s SL-PRS transmission. Then, the UE-B can take the SL-PRS IUC information for sidelink positioning into consideration before its transmission. 
For UE autonomous SL-PRS resource allocation, inter-UE coordination (IUC) information transfer for sidelink positioning among a number of UEs may be beneficial for maximum resource utilization and minimum resource conflicts. As shown in Figure 2.4-4, UE-A can determine (one or more) resource conflict or determine whether a set of resources are recommended for UE-B’s SL-PRS transmission. Then, the UE-B can take the SL-PRS IUC information for sidelink positioning into consideration before its transmission. Basically, Rel-17 Scheme 1 IUC procedure can be used as a starting point.
[image: ]
Figure 2.4-4: An example procedure for SL-PRS IUC 
Proposal 15: Support SL-PRS IUC to maximize resource utilization and minimize resource conflicts.
· Reuse the Rel-17 Scheme 1

2.4.4 Others
	Proposal in RAN1#112bis-e
For scheme 2, 
· Alt. 1: support that a UE can reserve a SL-PRS resource for the transmission of another UE.
· [bookmark: _Hlk134712595]Alt. 2: Do not support that a UE reserves a SL-PRS resource for the transmission of another UE.


In the last RAN1 meeting, we discussed whether a UE can reserve a SL-PRS resource for the transmission of another UE and no consensus was reached. Some companies mentioned that IUC framework can be used for allocating SL-PRS resources or delivering SL-PRS configurations/resource allocation among UEs. One UE may reserve the SL-PRS resource(s) for another UE. For example, UE-B can request UE-A to allocate or reserve SL-PRS resource(s), UE-A may further reserve or allocate corresponding SL-PRS resource(s) and deliver this information to UE-B. However, we do not prefer this design. Technically speaking it is hard for a UE to be known about all the resource transmission information and resource conflict information (in one positioning session). One UE can recommend some SL-PRS resource or SL-PRS configurations, but it is up to transmission UE (e.g. UE-B) itself to determine how to use this information (e.g. whether directly use the resource recommended by UE-A or combine the IUC with its sensing results). As shown in Figure 2.4-5, suppose UE-A reserves SL-PRS resources for UE-B, it is possible that UE-A may not be aware of the interference caused by UE-C’s transmission. 
Moreover, in scheme 2, we already agreed that both sensing and random resource selection are supported. If a UE receives a resource reservation from another UE, it seems that the UE do not need sensing or random resource selection on its own. 
[image: ]
Figure 2.4-5 UE-A reserves SL-PRS resource for UE-B without considering the interference caused by UE-C
Proposal 16: For SL-PRS resource allocation scheme 2, DO NOT support that a UE reserves a SL-PRS resource for the transmission of another UE.

2.5 SL-PRS reservation
	Agreement in RAN1#112
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering
Proposal in RAN1#112bis-e
[bookmark: _Hlk134649369]For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI  is (pre-)configurable at least with a value of 2 or 3, which is similar with Rel-16 sidelink.
· SL-PRS transmissions with periodic reservation and SL-PRS transmissions without periodic reservation are applicable to both resource allocation scheme 1 and scheme 2.
· FFS: value of 1


The above agreement mainly tried to reuse the existing mechanism of SL communication, and then the design of the TDRA field and the Resource reservation period field can be reused. Hence, we suggest the maximum number of reservations within one periodic instance or for the case without periodic reservation is the same as Rel-16/17 SL communication, i.e. 3.
Proposal 18: For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is (pre-)configurable at least with a value of 2 or 3, which is similar with Rel-16 sidelink.
· SL-PRS transmissions with periodic reservation and SL-PRS transmissions without periodic reservation are applicable to both resource allocation scheme 1 and scheme 2.

Higher layer signaling
Based on the agreements achieved in RAN1#112 and RAN#112bis-e, the following higher layer signaling should be introduced for SL-PRS resource allocation (the corresponding parameters are shown in Appendix):
· SL-PRS resource allocation Scheme 1 or Scheme 2 indicated in 38.331
· Applicable to all resource pools (dedicated or shared resource pool)
· For scheme 1: a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a dynamic grant, configured grant type 1 sand configured grant type 2.
· SL-PRS resource pool configuration in 38.331
· A UE can be (pre-)configured with one or more dedicated SL resource pools or shared SL resource pools in the only SL BWP of a carrier
· Which channels can be included in the resource pool is up to further discussion
· Resource allocation scheme 2 configuration
· Sensing-based and random selection can be allowed in the same resource pool
· For sensing-based resource selection: consider sensing window, selection window, RSRP threshold, target resource ratio, pre-emption
· Congestion control mechanism is specified.
Proposal 19: The following higher layer signaling should be introduced for SL-PRS resource allocation:
· SL-PRS resource allocation Scheme 1 or Scheme 2 indicated in 38.331
· Including Scheme 1 configuration for dynamic grant, configured grant type 1 and configured grant type 2.
· SL-PRS resource pool configuration in 38.331
· Shared resource pool and dedicated resource pool

Conclusion
In this contribution, we discuss potential solutions for SL positioning, and we have the following observations and proposals:
Proposal 1: For a dedicated resource pool for SL positioning, in addition to SL-PRS, PSCCH which carries SCI associated with SL-PRS transmission(s) is included in the resource pool.
· PSSCH is not included in a dedicated resource pool
Proposal 2: A dedicated SL-PRS resource pool should at least include the following configurations:
· SL-PRS resource pool level configuration: time resource of resource pool, frequency resource of resource pool
· SL-PRS resource configuration: SL-PRS resource ID, the periodicity of SL-PRS resource, number of symbols and start symbol of SL-PRS in a slot, comb size and RE offset, priority of SL-PRS resource
· PSCCH configuration: candidates of time resource and frequency resource of PSCCH
· Synchronization configuration: indicates the allowed synchronization reference(s)
· Resource allocation scheme 2 related configuration: mapping between SL-PRS transmission parameter, SL-PRS CBR range and SL-PRS priority, SL-PRS resource reservation period, sensing window, selection window, SL-PRS RSRP threshold
· Power control configuration: maximum SL-PRS transmission power, alpha value and P0 value for either sidelink pathloss based power control or downlink pathloss based power control
Proposal 3: Support mapping between a PSCCH/SCI configuration and a SL-PRS resource for a dedicated resource pool, where:
· Frequency resource occupied by SCI is limited to a range of bandwidth of dedicated resource pool and multiple SCIs can be multiplexed in FDM manner.
Proposal 4: For the support of dedicated SL-PRS resource pool:
· Pool level TDMed restriction by RRC signaling between SL-PRS resource pool and SL communication pool should be avoided.
Proposal 5: In the dedicated resource pool for positioning, with regards to the SCI for SL-PRS, information carried in SCI for SL-PRS should at least include:
· SL-PRS priority
· The priority value of SL-PRS can be configured as decimal to distinguish the service priority between positioning and communication
· Source ID (24 bits)
· Destination ID (24 bits)
· Cast type
· Indicating either unicast, groupcast or broadcast SL-PRS transmission
· Resource reservation period
· SL-PRS resource allocation information
· SCI only indicates time resource assignment 
Proposal 6: With regards to the SL-PRS time-domain resource allocation within a dedicated resource pool, support a SL-PRS-resource-based allocation.
· An allocated SL-PRS resource occupies at least one symbol within a slot.
Proposal 7: In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in a slot.
· With regards to PSSCH and SL-PRS multiplexing,
· Only TDM is supported
· With regards to PSCCH and SL-PRS multiplexing
· Only TDM is supported
· The PSSCH is used for “2nd SCI only” or “2nd SCI and SL-SCH”
Proposal 8: In a shared resource pool, in addition to SL PRS transmission, the UE transmits SCI1-A & a new 2nd stage SCI format used for SL-PRS indication
· SCI1-A
· Priority indicator of SL-PRS is indicated in SCI format 1-A, priority value of SL-PRS can be integer, non-integer, or discontinuous integer, or discontinuous decimal
· A new 2nd stage SCI 
· Use one bit in the 2nd stage SCI to indicate whether only SL-PRS is indicated or both SL-PRS and SL-data are transmitted
· If both SL-PRS and SL-data are indicated using the same 2nd stage SCI, it is expected that cast type, destination ID, source ID are shared for both SL-PRS transmission and SL-data transmission.
Proposal 9: For a shared resource pool for SL positioning, with regards to the time-domain resource allocation support a slot-based SL-PRS resource allocation as legacy.
· Note: a SL-PRS resource occupies at least one symbol within a slot.
Proposal 10: For scheme 1 SL-PRS resource allocation, support SL-PRS configuration transfer between LMF and gNB.
Proposal 11: Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from gNB through Dynamic grant, or through configured grant type 1/type 2:
· DCI format 3_0 with CRC scrambled by a new RNTI (e.g. SL-PRS-RNTI) is used to dynamically or semi-persistently schedule SL-PRS, at lease the following should be indicated: 
· Resource pool index (either dedicated resource pool or shared resource pool for SL-PRS)
· SL-PRS resource configuration index (e.g. SL-PRS resource ID)
· Time gap indicating the gap between DCI reception and the first SL-PRS transmission scheduled by DCI
· Configuration index indicating which configured grant type 2 is activated by the DCI when UE is configured with multiple CG
Proposal 12: For Scheme 2, with regards to sensing-based resource selection for SL-PRS, sensing is based on SCI:
· For shared resource pool, Rel-16/17 resource (re)-selection procedure is reused for SL-PRS
· For dedicated resource pool, the basic procedure of Rel-16 resource (re-)selection should be applied with minor modifications:
· Modification 1: both SL-PRS and PSCCH DMRS can be used to derive L1 SL-RSRP for resource exclusion
· Modification 2: For resource selection window, it depends on whether there is Packet Delay Budget (PDB) defined for SL-PRS, if not, the selection window is provided by higher layers.
· Modification 3: For the SL-PRS priority, ultiple L1 SL-PRS priority are allowed  in a resource pool.
· Modification 4: The definition of a candidate resource within the resource selection window refers to the definition of a SL-PRS resource (e.g. comb offset, symbol offset…).
· Modification 5: The determination of reservation interval for SL-PRS can refer to the periodicities defined for DL-PRS.
· Modification 6: Sensing window size should be equal to or larger than the largest reservation interval.
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%), RSRP threshold and target resource ratio should be provided in each dedicated SL-PRS resource pool
· Modification 8: For the pre-emption of the reserved resources, whether pre-emption is disabled or enabled and a priority level can be indicated in a SL-PRS resource pool
· Resource exclusion mechanism: whether the UE performs resource exclusion or not is not only related to the SL-PRS RSRP measurement and Tx priority (both UEs), but also related to whether the two UEs have positioning signaling interaction
· Resource(s) exclusion is based on resources overlapping with reserved resource(s) of other UE whose RSRP measurement is larger than a RSRP threshold.
· FDMed PRS multiplexing between UEs having positioning serving interaction can NOT be supported.
Proposal 13: For congestion control mechanism in shared resource pool:
· Either a new SL-PRS RSSI is introduced or existing SL RSSI is reused with slight modification
· The definition of CR and CBR should reuse the legacy definition in Rel-16/17 SL communication.
· CR can be evaluated separately for SL-PRS and PSSCH
Proposal 14: For congestion control mechanisms in dedicated resource pool:
· SL-PRS CR and SL-PRS CBR should be based on either
· Alt.1: PSCCH which is associated with SL-PRS transmission 
· Alt.2: SL-PRS
· Alt.3: both SL-PRS and PSCCH which is associated with SL-PRS transmission 
· The definition of SL-PRS CBR and CR is associated with SL-PRS resource allocation granularity and the SL-PRS resource configuration in a SL-PRS resource pool.
· For comb-based multiplexing, SL-PRS CR and SL-PRS CBR is at least associated with the number of occupied SL-PRS/PSCCH resource(s) and comb size.
· For TDM-based multiplexing, the definition and configuration of SL-PRS CR and SL-PRS CBR is at least associated with the number of occupied SL-PRS/PSCCH resource(s) and the number of symbols for each SL-PRS resource.
· CR and CBR measurement time window: the window size is configured per dedicated SL-PRS resource pool.
· SL-PRS congestion processing time: based on both SCS and UE capability.
· There are mapping between congestion measurements, SL-PRS priority and SL-PRS transmission parameters. 
Proposal 15: Support SL-PRS IUC to maximize resource utilization and minimize resource conflicts.
· Reuse the Rel-17 Scheme 1
Proposal 16: For SL-PRS resource allocation scheme 2, DO NOT support that a UE reserves a SL-PRS resource for the transmission of another UE.
Proposal 17: In Scheme 2, with regards to the triggering of SL-PRS, confirm the following working assumption:
· Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A.
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
Proposal 18: For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is (pre-)configurable at least with a value of 2 or 3, which is similar with Rel-16 sidelink.
· SL-PRS transmissions with periodic reservation and SL-PRS transmissions without periodic reservation are applicable to both resource allocation scheme 1 and scheme 2.
Proposal 19: The following higher layer signaling should be introduced for SL-PRS resource allocation:
· SL-PRS resource allocation Scheme 1 or Scheme 2 indicated in 38.331
· Including Scheme 1 configuration for dynamic grant, configured grant type 1 and configured grant type 2.
· SL-PRS resource pool configuration in 38.331
· Shared resource pool and dedicated resource pool
Reference
[1] RP-223549 New WID on Expanded and Improved NR Positioning, Intel Corporation, CATT, Ericsson, 3GPP TSG RAN Meeting #98-e.
[2] 3GPP TS 38.331 h40: "Radio Resource Control (RRC) protocol specification (Release 17)".
[3] 3GPP TS 38.214 h50: "NR; Physical layer procedures for data (Release 17)".
[4] R1-2303276 Discussion on SL positioning reference signal
[5] 3GPP TS 38.212 h50: “Multiplexing and channel coding (Release 17)”
[6] Chair's notes RAN1#112 eom4 
[7] Chair's notes RAN1#112bis-e eom3
[8] 3GPP TS 38.321 h30:“Medium Access Control (MAC) protocol specification (Release 17)”




15


Appendix

	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment
	Status

	 SL-PRS-ConfigDedicated
	 
	 
	 RRC-Reconfiguration
	 SL-PRS-ConfigDedicated
	 SL-PRS-ConfigDedicated
	 New
	 
	Similar as “SL-ConfigDedicatedNR” which specifies the dedicated configuration information for NR sidelink communication, SL-PRS-ConfigDedicated can also be introduced.
SL-PRS-ConfigDedicated can include scheme 1 configuration or scheme 2 configuration, but scheme1 or scheme2 configuration are not simultaneously configured
Agreement
1. A UE can be configured to perform either resource allocation Scheme 1 or Scheme 2, applicable to all resource pools (dedicated or shared resource pools).
1. SL PRS unicast/groupcast/broadcast can occur in either a shared or a dedicated resource pool.

	 
	 
	 
	 
	 38.331
	 
	 

	SL-PRS-dedicated-ResourcePool
	
	
	SL-BWP-Config
	SL-PRS-dedicated-ResourcePool
	SL-PRS-dedicated-ResourcePool
	New
	
	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.
Agreement
Confirm the working assumption: Sensing-based and random selection can be allowed in the same resource pool.
· Note: It is possible to (pre-)configure a resource pool to exclusively use sensing-based resource allocation.
Agreement
For a dedicated resource pool for Positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, option 1 (No other channel can be included beyond SL-PRS) is NOT pursued further. 
· Continue discussion between Option 2 and 3, and whether any other channel could also be included (e.g. PSFCH).
	
	
	
	
	38.331
	
	

	SL-PRS-shared-ResourcePool
	
	
	SL-BWP-Config
	SL-PRS-shared-ResourcePool
	SL-PRS-shared-ResourcePool
	New
	
	Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS

	
	
	
	
	38.331
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