[bookmark: _Hlk114691757][bookmark: OLE_LINK13][bookmark: OLE_LINK24][bookmark: OLE_LINK34][bookmark: OLE_LINK12][bookmark: OLE_LINK33]3GPP TSG RAN WG1 #114bis                                        R1-2309221
[bookmark: OLE_LINK27]Xiamen, China, October 9th – October 13th, 2023

Source:	ZTE
Title:	Maintenance on resource allocation for SL positioning reference signal 
Agenda item:	8.3.1.3
Document for:	Discussion and Decision
[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. 
	· 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].


After RAN1#114 meeting, the basic enhancement of NR Rel-18 positioning has been finished from RAN1 perspective including the feature of resource allocation for SL positioning reference signal, and the initial versions of RAN1 specifications including TS 38.211, 38.212, 38.213, 38.214 and 38.215 have been also approved in RAN#101 meeting.
In this contribution, we provide our views on remaining issues for SL-PRS resource allocation.
Discussion
2.1 Dedicated SL-PRS resource pool
	Agreement
For PSCCH configuration in a dedicated resource pool,
· (pre-)configure the number of PRBs of a PSCCH in the resource pool:
· Alt. 1: One parameter for all PSCCHs
Agreement
For the PSCCH configuration in a dedicated resource pool,
· A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
· FFS: whether to add additional values for the subchannel (pre-)configuration
· the PSCCH in the ith subchannel is associated with the ith SL-PRS resource ID
· Note: if the number of subchannels is larger than the (pre-)configured number of SL PRS resources, then subchannels with index larger than or equal to the (pre-)configured number of SL PRS resources are not mapped to any resource
Agreement
For dedicated resource pool, with regards to the SL-PRS configuration and/or SL-PRS time assignment information, support Alt. 3.1, i.e.
· support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
Agreement
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:
· Field 1: SL-PRS priority - 3 bits
· Field 2: Source ID – Up to resource pool (pre-)configuration 12 or 24 bits 
· Field 3: Destination ID - 24 bits
· Field 4: Cast type – 2 bits
· Field 5: Resource reservation period - Ceil(log2(Number of candidate values in (pre-)configuration))
· Alt. 5.1: Up to 16 values
· Field 6: Time resource assignment for SL-PRS future reservations
· 1 or 2 max future slots within 32 slots – 5 bits or 9 bits, based on the maximum number of the (pre-)configured future reservations
· Field 7: SL-PRS resource ID (s) for the future 1 or 2 reservations 
· Number of bits: 
· In case of max number of future reservations is (pre-)configured to 2: [2*Ceil(log2(Number of SL-PRS resources in (pre-)configuration))]
· In case of max number of future reservations is (pre-)configured to 1: Ceil(log2(Number of SL-PRS resources in (pre-)configuration))
· Field 8: SL-PRS request – 0 or 1 bit
· Field 9: Reserved bits – up to (pre-)configuration 


For a dedicated resource pool, the number of PSCCH resource(s) and SL PRS resource(s) are the same. The number of (pre-)configured SL PRS resources is limited by the maximum number of PSCCH resource(s). A PSCCH is mapped to a single sub-channel, the number of sub-channel (pre-)configured in a resource pool can be up to 27 (reuse legacy value). Therefore, it is straightforward to support the maximum number of SL PRS resources in (pre-)configuration equal to 27.
With regards to the Field 7 “SL PRS resource ID(s) for the future 1 or 2 reservations” in SCI 1-B, the number of bits can be:
· In case of max number of future reservations is (pre-)configured to 2: 2*Ceil(log2(2*Number of SL-PRS resources in (pre-)configuration)) = 2*Ceil(log2(27)) = 10 bits
· In case of max number of future reservations is (pre-)configured to 1: Ceil(log2(Number of SL-PRS resources in (pre-)configuration)) = Ceil(log2(27)) = 5 bits
Proposal 1: In a dedicated resource pool for positioning, the maximum number of SL PRS resources in (pre-)configuration equal to 27. The number of bits of Field 7 “SL PRS resource ID(s) for the future 1 or 2 reservations” in SCI 1-B is:
· In case of max number of future reservations is (pre-)configured to 2: 10 bits
· In case of max number of future reservations is (pre-)configured to 1: 5 bits

2.2 Shared resource pool(s) for SL-PRS 
2.2.1 SCI for SL-PRS
	Agreement
In a shared resource pool, with regards to the fields in SCI format 2-D, include the following fields: 
· SL PRS resource information indication of the current slot – ceiling(log2(#SL-PRS resources (pre-)configured in the resource pool) bits)
· SL PRS request – 0 or 1 bit
· Embedded SCI format – [X] bit(s)
· If the “Embedded SCI format” field is set to [0], the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to [1], the SCI 2-B fields are included
Working assumption
[bookmark: _Hlk146634185]The number of bits in the embedded SCI format field of SCI format 2-D is 2 bits
· If the “Embedded SCI format” field is set to 00, the SCI 2-A fields are included with necessary padding
· If the “Embedded SCI format” field is set to 01, the SCI 2-B fields are included
· If the “Embedded SCI format” field is set to 10, “size of SCI 2-B” number of reserved bits are included
· If the “Embedded SCI format” field is set to 11, “size of SCI 2-B” number of reserved bits are included
· Note: the size of SCI format 2-D is the same regardless of the value of the embedded SCI format field



For SCI format 2-D design in shared resource pools, there is one working assumption regarding the embedded SCI format payload. According to the enhancement in Rel-18 SL communication in unlicensed band, it is possible that the payload size of SCI format 2-A is larger than that of SCI format 2-B. Therefore, we suggest to revise the working assumption: the number of bits for embedded SCI format payload is the maximum number between the bit size of SCI 2-A fields and the bit size of SCI 2-B fields.
Proposal 2: Revise the working assumption as:
The number of bits in the embedded SCI format field of SCI format 2-D is 2 bits, the number of bits for embedded SCI format payload is the maximum number between the bit size of SCI 2-A fields and the bit size of SCI 2-B fields.
· Note: the size of SCI format 2-D is the same regardless of the value of the embedded SCI format field

2.2.2 TB size determination
	Working assumption
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.


In shared resource pools, based on the above working assumption, Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB. Then, up to Tx UE’s implementation, the Tx UE should make sure the (re-)transmission(s) of a TB is always transmitted along with SL PRS resource(s) sharing the same number of symbols in a slot. We can confirm the working assumption as follows:
Proposal 3: Confirm the working assumption:
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.

2.3 SL positioning resource allocation scheme 1
The following proposal was discussed regarding scheme 1 SL-PRS resource allocation:
	Agreement
In resource allocation in scheme 1, for a dedicated resource pool 
· in the DCI, introduce at least the following fields: 
· Resource pool index – number of bits same to SL communications
· Time gap - 3 bits
· SCI format 1-B fields:
· Time resource assignment for SL-PRS future reservation(s) 
· SL-PRS resource ID (s) for the future 1 or 2 reservations 
· SL-PRS resource ID for the first SL-PRS transmission
· Configuration index – number of bits same to SL communications
· Padding bits, if required
· For configured grant type 1 resource allocation,
· RRC is used for indicating at least the following:
· Info-1: the periodicity, 
· Info-2: the slot offset relative to a logical slot defined by Info-3,
· Info-3: SFN used for determination of the slot offset,
· Info-4: Resource pool index
· Info-5: Time resource assignment for SL-PRS future reservation(s)
· Info-6: SL-PRS resource ID (s) for the future 1 or 2 reservations
· Info-7: SL-PRS resource ID for the first SL-PRS transmission 
· For configured grant type 2 resource allocation, 
· RRC is used for indicating at least the following:
· Info 1: the periodicity 
· [Info 2: the slot offset relative to the DCI]
· DCI is used for the activation/release of the configured grant resources


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). 
For dedicated resource pool
For scheduling SL PRS in dedicated resource pools, a new RNTI for DCI for Rel-18 UEs can be introduced, e.g. DCI format 3_2 with CRC scrambled by “SL-PRS-RNTI” or “SL-PRS-CS-RNTI”. The “SL-PRS-RNTI” is used for dynamic grant and “SL-PRS-CS-RNTI” is used for configured grant type 2. 
Furthermore, like the playload size alignment between DCI 3_0 and 3_1, we suggest to align the DCI size among all DCI 3_0, 3_1 and 3_2 in order to reduce UE blind search complexity. 
Proposal 4: For scheduling SL PRS in dedicated resource pool, a new RNTI should be introduced:
· DCI format 3_2 with CRC scrambled by “SL-PRS-RNTI” is used for dynamically scheduling SL PRS
· DCI format 3_2 with CRC scrambled by “SL-PRS-RNTI” is used for semi-persistently scheduling SL PRS
· Align DCI playload size among DCI 3_0, 3_1 and 3_2. 
For shared resource pool
For shared resource pool, DCI format 3_0 can be reused. At least 1 new bit should be introduced to indicate whether the scheduling is for SL-PRS only or for SL-PRS + SL-data. In the case when SL-PRS only is scheduled, then UE can ignore some fields, e.g. PUCCH resource indicator. Otherwise, when both SL-PRS and data is scheduled in the same slot(s), those fields should be kept. In both cases, gNB should either implicitly or explicitly indicate UE a proper SL-PRS resource which is supposed to satisfy the location requirement. Otherwise, UE will randomly select a SL-PRS resource by itself which is unknown by gNB, it may cause some problems when gNB determines how many PRBs/symbols should be allocated by DCI 3_0 for the data transmission since it is unexpected for gNB how many symbols are reserved for SL-PRS within the allocated PRBs. Alternatively, a SL-PRS resource indicator can be introduced in DCI 3_0 as the same as DCI 3_2 to indicate UE which SL-PRS resource is used for transmission. 
In summary, we propose 
Proposal 5: In resource allocation in scheme 1, DCI 3_0 is used for shared resource pool. 
· 1 new bit should be introduced to indicate whether the scheduling is for SL-PRS only or for SL-PRS + SL-data, or a SL-PRS resource indicator should be introduced

2.4 SL positioning resource allocation scheme 2

2.4.1 Sensing-based resource allocation
	Agreement
· For Scheme 2, in a dedicated resource pool, with regards to the sensing window length:
· Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· For Scheme 2, in a dedicated resource pool, for the initial S-RSRP threshold & stepsize, target resource ratio X(%), reuse the legacy values from NR sidelink. 


· For the reservation interval of SL-PRS
Reservation interval of SL-PRS: according to the agreement made in RAN1#114, the sensing window size can be (pre-)configured to (100 msec, 1100 msec). In our understanding, the determination of reservation interval should not be larger than sensing window size. Otherwise, UE may not be able to do valid sensing in the sensing window. Since long sensing window my cause more UE power and higher complexity, we prefer the candidates SL-PRS reservation interval as:
[bookmark: OLE_LINK8]{4, 5, 8, 10, 16, 20, 32, 40, 64, 80} for sensing window length 100
{4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640} for sensing window length 1100
As shown in Figure 2.4-1, 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.
[image: ]
Figure 2.4-1: Sensing-based resource allocation: sensing window size is smaller than SL-PRS reservation interval
Proposal 6: For Scheme 2 in dedicated SL-PRS resource pools, with regards to the reservation interval of SL PRS:
· Use {4, 5, 8, 10, 16, 20, 32, 40, 64, 80} for sensing window length 100
· Use {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640} for sensing window length 1100

2.4.2 Congestion control
	Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 
Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· A single SL-RSSI is measured on symbols with both SL-PRS and PSCCH
Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· For the CR and CBR measurement time window size,
· it can be separately configured for a dedicated resource pool and could take the legacy values
Agreement
In Scheme 2, 
· For a dedicated resource pool for positioning, 
· congestion control can restrict at least the following range of parameters for SL PRS configuration per resource pool by CBR and priority:
· Maximum SL PRS transmission power
· Maximum Number of SL PRS (re-)transmissions
· Discuss further the following four SL PRS transmission parameters: 
· Minimum Periodicity of SL PRS
· Maximum Number of SL PRS resources in a slot
· Maximum comb-size of a SL PRS resource in a slot
· Maximum Number of OFDM symbols of a SL PRS resource in a slot
· For congestion control similar to legacy, the CR limits are (pre)-configured per priority in a resource pool
· Note: Similar to SL communication how to achieve the CR limit is left to UE implementation. 
· For a shared resource pool for positioning, the SL PRS can share the same restriction of PSSCH without specific enhancement in addition to what is already specified.
Conclusion
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a shared RP, CBR and CR mechanisms from Rel.16 NR SL are reused.
· Add this agreement in the LS related to the priority handling


For shared resource pool, the congestion condition of a shared resource pool is related to both PSCCH/PSSCH transmission and SL PRS transmission. It is possible that in shared resource pool, a UE may only transmit SL PRS in a slot and there is no SL data involved. If the legacy definition is reused, the congestion caused by SL PRS transmission is not counted and inaccurate channel assessment is applied.
Hence, we have the following proposal:
Proposal 7: For congestion control mechanism in shared resource pool, explicitly include SL-PRS in the SL RSSI definition in 38.215 as TP#1.
For dedicated resource pool, 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 CR
Based on the agreements, SL-PRS CR can be redefined by considering the SL-PRS resource allocation/configuration. In dedicated resource pools, there are one-to-one mapping between SL PRS resource and PSCCH resource, the number of SL PRS resources and the number of PSCCH resources (pre-)configured in a resource pool are the same. Therefore, SL PRS CR can either be defined on the basis of PSCCH resource or on the basis of SL PRS resource.
1) On the basis of SL PRS resource: Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of SL PRS resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS resources in the transmission pool over [n-a, n+b].
2) On the basis of PSCCH resource: Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of PSCCH resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured PSCCH resources in the transmission pool over [n-a, n+b].

· Definition of SL PRS RSSI
According to the agreement in RAN1#114, SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS, and a single SL-RSSI is measured on symbols with both PSCCH and SL PRS. With that, Sidelink PRS Received Signal Strength Indicator (SL PRS RSSI) of a SL PRS resource is defined as the linear average of the total received power (in [W]) observed in the resource elements in OFDM symbols of a SL PRS resource and the associated PSCCH of a slot configured for PSCCH and SL PRS.

· Definition of SL PRS CBR
Similar as the definition of SL PRS CR, SL PRS CBR can be redefined by considering the SL-PRS resource allocation/configuration. Since a single SL-RSSI is measured on symbols with both PSCCH and SL PRS, SL PRS Channel Busy Ratio (SL PRS CBR) measured in slot n is defined as the portion of SL PRS resources in the resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter.

· Mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
[bookmark: OLE_LINK10]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, during UE SL-PRS resource selection procedure, UE can measure SL-PRS CBR. Combining the CBR measurement result and the SL-PRS transmission priority, the corresponding transmission parameter for SL-PRS can be further determined. In RAN1#114, it is agreed that at least maximum SL PRS transmission power and maximum number od SL PRS (re-)transmissions can be restricted by CBR and priority. The following parameters are also listed as potential SL PRS transmission parameters which may be impacted by CBR and priority:
· Minimum Periodicity of SL PRS: this parameter will be impacted from our side, a list of reservation intervals (i.e., periodicities) are (pre-)configured in a resource pool. Based on this list, the minimum periodicity of SL PRS can be determined.
· Maximum Number of SL PRS resources in a slot: this parameter will not be impacted by CBR measurement from our side since UE can only select and transmit one SL-PRS resource in a slot anyway.
· Minimum comb-size of a SL PRS resource in a slot: when the channel is busy, the minimum comb-size can be restricted. Then, UE can only select the SL-PRS resource with larger comb-size in order to potentially multiplex more UEs. 
· Maximum Number of OFDM symbols of a SL PRS resource in a slot: when the channel is busy, the maximum number of OFDM symbols of SL-PRS resource can be restricted. Then, UE can only select the SL-PRS resource with smaller number of OFDM symbols in order to potentially multiplex more UEs.
Proposal 8: For congestion control mechanisms in dedicated resource pool:
· Definition of SL PRS CR, apply either one of:
· Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of SL PRS resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS resources in the transmission pool over [n-a, n+b].
· Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of PSCCH resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured PSCCH resources in the transmission pool over [n-a, n+b].
· Definition of SL PRS RSSI: 
· Adopt TP#2
· Sidelink PRS Received Signal Strength Indicator (SL PRS RSSI) of a SL PRS resource is defined as the linear average of the total received power (in [W]) observed in the resource elements in OFDM symbols of a SL PRS resource and the associated PSCCH of a slot configured for PSCCH and SL PRS.
· Definition of SL PRS CBR: 
· SL PRS Channel Busy Ratio (SL PRS CBR) measured in slot n is defined as the portion of SL PRS resources in the resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter.
Proposal 9: For a dedicated resource pool, congestion control can restrict the maximum SL PRS transmission periodicity, maximum number of OFDM symbols and minimum comb size by CBR and priority.

2.5 SL PRS request
	Working assumption
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits


It is feasible to let transmission UE who receives the SL PRS request determine the SL-PRS priority and other SL PRS configurations without higher layer or lower layer indication provided by the triggering UE. Therefore, we suggest to confirm the working assumption without further specification.
Proposal 10: Confirm the following working assumption:
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits

2.6 SL PRS multiplexing/collision
The transmission of SL PRS should take into consideration multiplexing with other channels and signals, here are some agreements made so far:
	Agreement
For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).
Agreement
Support the following for SL-PRS multiplexing/collision with the following channels:
· A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols
Agreement
In shared resource pools,
· With regards to PSCCH and SL-PRS multiplexing, support Alt. B.1. from previous agreement (i.e., Only TDMing is supported)
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, only TDMing is supported for the already agreed comb sizes 1, 2, 4



· Multiplexing/collision between SL PRS and PT-RS
As specified in SL communication, SL PT-RS shall not be mapped to resource elements containing PSCCH or PSCCH DMRS by puncturing PSSCH PT-RS, SL PT-RS shall also not be mapped to resource elements for DMRS associated with PSSCH. that’s because SL PT-RS can be mapped in every {1, 2, 4} symbol with sparse frequency domain density, and PSSCH DMRS can also be used for phase tracking, thus there is no need to mapping PT-RS in resource elements around PSSCH DMRS. Most importantly, both PT-RS and DMRS are for data modulation purpose.
However, in a SL-PRS symbol, there is no data mapping on that, hence, PT-RS shall not be mapped on resource elements occupied by SL PRS symbol.
[bookmark: _GoBack]Proposal 11: Regarding multiplexing/collision between SL PRS and PT-RS, PT-RS shall not be mapped on resource elements occupied by SL PRS.
· Multiplexing/collision between SL PRS and CSI-RS
It is straightforward that a transmitting UE does not map SL PRS and CSI-RS in the same OFDM symbols, and a receiving UE is not expected to receive SL CSI-RS and SL PRS on the same resource elements. This can be done by proper SL CSI-RS configuration and SL PRS resource selection/allocation.
Proposal 12: A UE does not map SL PRS and CSI-RS in the same OFDM symbols.
· Collision between SL PRS and Uu or LTE transmission/reception
The rules specified in current spec can be reused. The NR transmission or SL transmission mentioned TS 38.214 (16.2.4) can cover the case of SL PRS transmission/reception.

Text Proposal
TP#1 in TS 38.215
Reason for change: In shared resource pool, a UE may only transmit SL PRS in a slot and there is no SL data involved. The SL RSSI definition should be changed accordingly.
Summary of change: include SL-PRS in the SL RSSI definition
Consequences if not approved: If the legacy definition is reused, the congestion caused by SL PRS transmission is not counted and inaccurate channel assessment is applied.
Clause affected: 5.1.25
	5.1.25	Sidelink received signal strength indicator (SL RSSI)
 
	Definition
	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 and SL PRS for shared resource pool, starting from the 2nd OFDM symbol.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency






TP#2 in TS 38.215
Reason for change: It is agreed that SL PRS CBR based on SL PRS RSSI can be redefined by considering the SL-PRS resource allocation/configuration, e.g., the portion of SL PRS resources whose RSSI is higher than a threshold. The definition of RSSI used for dedicated resource pool should also consider the SL PRS resource allocation/configuration.
Summary of change: Clarify that the SL PRS RSSI is defined on the basis of a SL PRS resource.
Consequences if not approved: The definition of SL PRS CBR cannot be defined based on SL PRS resource configuration.
Clause affected: 5.1.44
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in the resource elements in OFDM symbols of a SL-PRS resource and the associated PSCCH of a slots configured for PSCCH and SL-PRS.
For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.



Conclusion
In this contribution, we provide our views on remaining issues of SL positioning, and we have the following proposals:
Proposal 1: In a dedicated resource pool for positioning, the maximum number of SL PRS resources in (pre-)configuration equal to 27. The number of bits of Field 7 “SL PRS resource ID(s) for the future 1 or 2 reservations” in SCI 1-B is:
· In case of max number of future reservations is (pre-)configured to 2: 10 bits
· In case of max number of future reservations is (pre-)configured to 1: 5 bits
Proposal 2: Revise the working assumption as:
The number of bits in the embedded SCI format field of SCI format 2-D is 2 bits, the number of bits for embedded SCI format payload is the maximum number between the bit size of SCI 2-A fields and the bit size of SCI 2-B fields.
· Note: the size of SCI format 2-D is the same regardless of the value of the embedded SCI format field
Proposal 3: Confirm the working assumption:
In the shared resource pool, if SL PRS is multiplexed in slot, for the determination of a transmission of a TB, the UE shall determine the number of REs (NRE) within the slot as 

where represents the number of OFDM symbols used for SL PRS in the slot.
The Tx UE should ensure the determined TB size unchanged across re-transmission(s) of the TB.
Proposal 4: For scheduling SL PRS in dedicated resource pool, a new RNTI should be introduced:
· DCI format 3_2 with CRC scrambled by “SL-PRS-RNTI” is used for dynamically scheduling SL PRS
· DCI format 3_2 with CRC scrambled by “SL-PRS-RNTI” is used for semi-persistently scheduling SL PRS
· Align DCI playload size among DCI 3_0, 3_1 and 3_2. 
Proposal 5: In resource allocation in scheme 1, DCI 3_0 is used for shared resource pool. 
· 1 new bit should be introduced to indicate whether the scheduling is for SL-PRS only or for SL-PRS + SL-data, or a SL-PRS resource indicator should be introduced

Proposal 6: For Scheme 2 in dedicated SL-PRS resource pools, with regards to the reservation interval of SL PRS:
· Use {4, 5, 8, 10, 16, 20, 32, 40, 64, 80} for sensing window length 100
· Use {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640} for sensing window length 1100
Proposal 7: For congestion control mechanism in shared resource pool, explicitly include SL-PRS in the SL RSSI definition in 38.215 as TP#1.

Proposal 8: For congestion control mechanisms in dedicated resource pool:
· Definition of SL PRS CR, apply either one of:
· Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of SL PRS resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS resources in the transmission pool over [n-a, n+b].
· Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of PSCCH resources used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured PSCCH resources in the transmission pool over [n-a, n+b].
· Definition of SL PRS RSSI: 
· Adopt TP#2
· Sidelink PRS Received Signal Strength Indicator (SL PRS RSSI) of a SL PRS resource is defined as the linear average of the total received power (in [W]) observed in the resource elements in OFDM symbols of a SL PRS resource and the associated PSCCH of a slot configured for PSCCH and SL PRS.
· Definition of SL PRS CBR: 
· SL PRS Channel Busy Ratio (SL PRS CBR) measured in slot n is defined as the portion of SL PRS resources in the resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter.
Proposal 9: For a dedicated resource pool, congestion control can restrict the maximum SL PRS transmission periodicity, maximum number of OFDM symbols and minimum comb size by CBR and priority.
Proposal 10: Confirm the following working assumption:
In Scheme 2, with regards to the triggering of SL-PRS, for the SCI-based triggering, the SL-PRS request, in either SCI-1B or SCI-2D, is an explicit field
· If (pre-)configured per resource pool, then 1 bit is used, otherwise, it is 0 bits

Proposal 11: Regarding multiplexing/collision between SL PRS and PT-RS, PT-RS shall not be mapped on resource elements occupied by SL PRS.
Proposal 12: A UE does not map SL PRS and CSI-RS in the same OFDM symbols.

Reference
[1] RP-223549 New WID on Expanded and Improved NR Positioning, Intel Corporation, CATT, Ericsson, 3GPP TSG RAN Meeting #98-e.
[2] Draft Report of 3GPP TSG RAN WG1 #114 (Toulouse, France, 21st – 26th August 2023)
[3] 3GPP TS 38.211 i00: “NR; Physical channels and modulation (Release 18)”
[4] 3GPP TS 38.212 i00: “NR; Multiplexing and channel coding (Release 18)”
[5] 3GPP TS 38.213 i00: “NR; Physical layer procedures for control (Release 18)”
[6] 3GPP TS 38.214 i00: "NR; Physical layer procedures for data (Release 18)".
[7] 3GPP TS 38.215 i00: "NR; Physical layer measurements (Release 18)"

15

image1.png
! Selection window

SL-PRS

Sensing window

- _TSt n+T,
n-T, n Tpm&O n n+T, 2




