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0 Introduction
This WF includes the agreements and open issues discussed in topic summary for [106bis-e][215] NR_pos_enh2_part2. 
1 Topic #1: Sidelink Positioning (agenda 5.23.3.2)
1.1 Sub-topic 1-1 Genaral and scenarios 
Issue 1-1-1: Applicable coverage scenarios: 
Agreements:
· RAN4 to define the requirements for SL positioning aiming to support all the coverage scenarios (in-coverage, out-of-coverage and partial coverage).
Issue 1-1-2: Applicable CBW and SCS: 
Agreements:
· Specify RRM requirement for sidelink positioning up to 40MHz CBW and all supported SCS for sidelink for FR1.
· FFS for support of larger CBW for up to 100 MHz
Issue 1-1-3: Applicable number of carriers: 
Agreements:
· Define UE requirements for SL PRS-based positioning measurements performed within a single SL BWP and carrier. 
Issue 1-1-4: Applicable SL PRS patterns: 
Agreements:
· The measurement period requirements (formula) are agnostic to the comb configuration. 
· FFS the applicable SL PRS patterns for defining accuracy requirements. 
Issue 1-1-5: Applicable number of samples: 
Agreements: 
· RAN4 to discuss the number of samples for SL PRS measurement period and for accuracy requirements.
Issue 1-1-6: Applicable gap condition: 
Agreements:
· RAN4 to define the requirements for SL-PRS based measurement without measurement gap. 
Issue 1-1-7: Spec structure: 
< Way forward >
· Option 1: 
· RAN4 to discuss, from spec maintenance point of view, whether common measurement period requirements can be defined for all SL PRS measurements. 
· Option 2: 
· RAN4 to define the RRM core and performance requirements in sub clause 9.9X, 10.1X and 13.X for SL positioning RRM core requirements, RRM UE performance requirements and RRM gNB performance requirements, respectively. 
Issue 1-1-8: Terminology: 
< Way forward >
· Option 1: 
· RAN4 to define the RRM core and performance requirements for Sidelink positioning using terminology of “V2X” instead of “SL” in order to maintain uniformity in the spec while referring to V2X/SL requirements, as specified in current specification. 
· Option 2: 
· Use the SL terminology in RAN4 requirements. 
1.2 Sub-topic 1-2 Core requirements 
Issue 1-2-1: Whether to define measurement period requirements for the following measurement types: 
Agreements:
· Define measurement period requirements for the following measurement types
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· FFS for SL-PRS RTOA, SL-PRS AOA/ZOA
Issue 1-2-2: How to define the measurement period requirements: 
< Way forward >
· Option 1: 
· RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements. 
· Option 2: 
· RAN4 prioritizes measurement period requirements for SL-PRS-RSRP and further discuss whether the measurement period requirements for other SL PRS-based measurements are different from that for SL-PRS-RSRP.
· Option 3: 
· For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams
· Gap sharing with Uu positioning and/or RRM measurement
1.3 Sub-topic 1-3 Performance requirements 
Issue 1-3-1: Whether to define accuracy requirements for the following measurement types
< Way forward >
· FFS whether to define measurement accuracy requirements for the following measurement types: 
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· SL-PRS RTOA, 
· SL-PRS AOA/ZOA
Issue 1-3-2: Whether to define report mapping for the following measurement types
Agreements:
· Define report mapping for the following measurement types: 
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· SL-PRS RTOA, 
· SL-PRS AOA/ZOA
Issue 1-3-3: Channel conditions for accuracy requirements: 
Agreements:
· For the accuracy requirements for SL positioning, RAN4 to discuss the scenarios and channel models used for simulation and wait for more progress from RAN1 on the SL PRS configuration. 
Issue 1-3-4: Reporting granularity
Agreements:
· Existing report mapping are re-used as baseline for SL PRS measurements. 
· Further adaptations can be discussed case by case. 
Issue 1-3-5: Side condition
< Way forward >
· Option 1: 
· Define requirements for SL PRS measurement based on Es/Iot side condition of [-6, 0 or 3] dB. 
Issue 1-3-6: Reference time for SL PRS based RTOA measurement
< Way forward >
· Option 1: 
· RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. 
· In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 
1.4 Sub-topic 1-4 Timing-related issues
Issue 1-4-1: Timing error limit requirements
Agreements:
· RAN4 to discuss the impact of UE timing error requirements on the sidelink positioning measurement period and accuracy requirements. 
< Way forward >
· Option 1: 
· RAN4 needs to specify a more stringent timing error limit requirement for SL positioning. 
· Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)
· Option 2: 
· RAN4 can reuse current Te requirements in order to define the performance requirements. In parallel RAN4 could check feasibility for improved Te requirements.
· Option 3: 
· Reuse the existing Te requirements for SL positioning in Rel-18.
· Option 4: 
· Other options are not precluded.
Issue 1-4-2: Transmission time adjustment
< Way forward >
· Option 1: 
· RAN4 needs to specify transmission time adjustment with high granularity requirement for SL positioning. 
· Option 2:
· No new requirements related to transmit timing adjustment for SL positioning.
Issue 1-4-3: Synchronization source change
Agreements:
· RAN4 to discuss the impact of a synchronization source change on an SL positioning measurement (e.g., on measurement performance, measurement procedure, UE behaviour, etc.).
1.5 Sub-topic 1-5 Others  
Issue 1-5-1: Impact of SL-DRX
< Way forward >
· Option 1: 
· RAN4 to prioritize non-DRX case for the measurement period for SL PRS-based measurements. 
· Option 2: 
· RAN4 to discuss whether the measurement period for SL PRS-based measurements is impacted by the SL-DRX cycle length.
Issue 1-5-2: Impact of S-SSB
< Way forward >
· Option 1: 
· Considering that the resources for SL PRS are TDMed with that for S-SSB, the sharing mechanism such as CSSF or K defined in NR Uu-link cannot be reused for sidelink and a new sharing mechanism between SL PRS and S-SSB should be considered. 
Issue 1-5-3: Impact of UE mobility
< Way forward >
· Option 1: 
· Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Target UE can be capable of simultaneous SL-PRS measurement with UE capability.
· Option 2: 
· RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.
Issue 1-5-4: Impact on existing RRM requirements
Agreements:
· RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL. 
Issue 1-5-5: Initiation/cease of SL transmissions for positioning
< Way forward >
· Option 1: 
· RAN4 to define the requirements for initiation/cease of SL transmissions for positioning once the UE behavior and procedure is defined in RAN1. 
Issue 1-5-6: The minimum time separation between transmission and reception of SL UE
Agreements:
· RAN4 to wait for the RAN1 SL positioning RS design and discuss the guard time period issue upon the need. 
2	Topic #2: Carrier Phase Positioning (agenda 5.23.3.6)
2 
2.1 Sub-topic 2-1 General and scenarios
Issue 2-1-1: Measurement types to be defined for DL carrier phase measurement requirements: 
Agreements:
· Wait for more progress and outcomes on the definition of measurement from RAN1/RAN2 to define the measurement period requirements for CPP.
Issue 2-1-2: Measurement types to be defined for UL carrier phase measurement requirements: 
Agreements:
· RAN4 not to define measurement period requirements for UL RSCP measurement and FFS for accuracy requirements. 
Issue 2-1-3: Applicable RRC state: 
Agreements:
· Define core requirements for CPP in RRC_CONNECTED and RRC_INACTIVE states. 
Issue 2-1-4: Applicable BW range of reference signals for DL and UL carrier phase measurement: 
Agreements:
· The measurement period requirements (formula) for DL measurements are agnostic to the PRS BW. 
· FFS the PRS/SRS BW range for measurement accuracy requirements. 
< Way forward >
· Option 1: 
· RAN4 to align the targeted PRS BW range for NR DL CPP in RRC_CONNECTED to that for positioning techniques specified in Rel-16 and in RRC_INACTIVE to that for positioning techniques specified in Rel-17 in regard to both BW related RRM performance requirements. 
· RAN4 to align the targeted BW range for both reference signals, SRS for positioning and MIMO SRS, for NR UL CPP to that for positioning techniques specified in Rel-16 in regard to RRM performance requirements. 
Issue 2-1-5: Applicable number of measurement instances: 
< Way forward >
· Option 1: 
· RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for DL CPP measurements, for the cases of a single and multiple measurement instances aligned to requirements for legacy positioning techniques in Rel-16 and Rel-17. 
Issue 2-1-6: PRU support: 
< Way forward >
· Option 1: 
· RAN4 to investigate measurement requirements for PRU, in particular if PRU is expected to support tighter measurement accuracy requirements than target UE. 
2.2 Sub-topic 2-2 Core requirements
Issue 2-2-1: Measurement period requirements for DL carrier phase measurement: 
< Way forward >
· Option 1: 
· If RSCPD/RSCP being reported with other legacy measurements together, RAN4 can define the measurement reporting delay requirements for them with the existing requirements for the associated legacy measurement. 
· Option 2: 
· Current core requirements for PRS measurement are used as baseline for carrier phase measurement. Adaptations can be FFS e.g. sample number and applicable PRS configuration.
· Option 3: 
· Other options are not precluded.
Issue 2-2-2: Applicable RF frequencies for DL RSCP measurement period requirements: 
< Way forward >
· Option 1:
· The basic measurement requirement for DL RSCP is defined for each RF frequency. And RAN4 to discuss whether to define measurement requirements for multiple RF frequencies.
Issue 2-2-3: Applicable RF frequencies for DL RSCPD measurement period requirements: 
< Way forward >
· Option 1: 
· The RF frequencies for target TRP and reference TRP in RSCPD measurement can be different.
Issue 2-2-4: Impact of UE mobility: 
Agreements:
· The impact on measurement requirements for NR DL CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
Issue 2-2-5: Impact of collisions with other signals/channels in RRC_INACTIVE: 
Agreements:
· RAN4 to investigate and specify RRM impacts from NR DL CPP in RRC_INACTIVE such as collisions with other signals/DL channels, assuming Rel-17 requirements can be re-used.
2.3 Sub-topic 2-3 Performance requirements
Issue 2-3-1: Channel conditions for carrier phase measurement accuracy requirements: 
Agreements:
· RAN4 to discuss and decide which fading channels to be used for evaluating and specifying the CPP accuracy requirements in addition to AWGN channel. 
Issue 2-3-2: PRS/SRS BW configurations for measurement accuracy requirements: 
< Way forward >
· Option 1: 
· RAN4 to consider the PRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements
· RAN4 to consider the SRS BW configurations used for accuracy requirements in Rel-16 as baseline for NR UL CPP accuracy requirements for both reference signals, SRS for positioning and MIMO SRS.
Issue 2-3-3: Side condition: 
< Way forward >
· Option 1:
· SINR side condition for the NR carrier phase measurement can be same as these for Rel16/17 positioning measurement with PRS. 
Issue 2-3-4: Measurement reporting requirements: 
< Way forward >
· Option 1: 
· RAN4 to investigate and specify measurement reporting for NR DL CPP based on DL measurement types specified in TS 38.215.
· RAN4 to investigate and specify measurement reporting requirements for NR UL CPP based on UL measurement types specified in TS 38.215
· RAN4 to specify joint measurement reporting requirements for the use case scenario of coexistent NR CPP and legacy NR positioning techniques. 
· RAN4 to await further RAN1 progress on additional measurement reporting and assistance information to improve the measurement accuracy. 
Issue 2-3-5: Report mapping tables: 
< Way forward >
· Option 1: 
· Introduce report mapping tables for absolute and differential carrier phase measurement, and discuss the following issues to define report mapping tables: 
· The unit for carrier phase report
· The range for carrier phase report
· The resolution for carrier phase report
· Option 2:
· The different report mapping tables shall be defined for RSCP and RSCPD
Issue 2-3-6: Reporting range: 
< Way forward >
· Option 1: 
· For DL RSCP and UL RSCP the reporting range shall be should be [0, 2pi], whereas for DL RSCPD, it should be [-pi, pi]. 
Issue 2-3-7: Reporting granularity: 
< Way forward >
· Option 1: 
· For Rel18 CPP measurements, the reporting granularity for DL RSCP, DL RSCPD and UL RSCP should be configurable up to UE capability. 
· Option 2: 
· For carrier phase positioning, RAN4 should consider the higher positioning resolution compared to the one for the time-based measurement metric.
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