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After November RAN WGs meetings for expanded and improved NR positioning, the study item has been finished for Rel-18 and the corresponding TR 38.859 has been updated accordingly [1].
In this contribution, we provide our views on the scope for Rel-18 NR positioning WI.
Discussion
[bookmark: _GoBack]During the SI, several items are listed for studying, including sidelink positioning, positioning accuracy enhancement by PRS/SRS carriers/frequency layers aggregation and carrier phase based methods, integrity for RAT-dependent positioning, LPHAP, and positioning for RedCap UEs. 
In this section, we provide our preference on some items, and further propose a draft WID in section 3 according to the outcome in the latest version of TR 38.859. 
SL positioning
For Rel-18 NR sidelink positioning, unlicensed spectrum was suggested by some companies for the sake of larger bandwidth of PRS/SRS for timing based positioning methods. However, LBT operation and collision nature of unlicensed band operation could seriously impact the positioning signaling (e.g., reference signal, measurement, report etc.) transmission and reception, so it could influence the accuracy and also the latency which should be important for some sidelink use cases. Hence, we suggest focusing on ITS and licensed spectrum in Rel-18 considering the work scope. If licensed band can already provide qualified positioning accuracy and latency, the urgency for unlicensed may not be that much.
After evaluation for Rel-18 SL positioning in SI, the following high level conclusion is achieved.
	Performance evaluation results reported as part of the study indicate that, depending on sources, use-cases, scenarios, assumptions, and positioning methods used, the identified target requirements can be satisfied with different values of SL-PRS bandwidth choices. 
· For FR1 spectrum:
· For certain sources and combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements can be satisfied with SL-PRS bandwidths of 20 MHz or 40 MHz.
· For certain sources and other combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements require SL-PRS bandwidth of 100 MHz or may not be satisfied even with SL-PRS bandwidth of 100 MHz. 
· For FR2 spectrum, based on submitted results from up to two sources:
· For certain sources and combinations of use-cases, scenarios, assumptions, and positioning methods, some target requirements can be satisfied with SL-PRS bandwidth of 200 MHz.
· For certain sources and combinations of use-cases, scenarios, assumptions, and positioning methods, some of the target requirements may not be satisfied even with SL-PRS bandwidth of 400 MHz.
From RAN1’s perspective, it is recommended that SL-PRS bandwidths of up to 100 MHz are supported by the specifications in FR1 spectrum.
NOTE: The above recommendations are based on the evaluations in licensed and ITS spectra.


It can be seen that the evaluation focused on ITS and licensed spectrum, and up to 100MHz is proposed. It is also straightforward that the larger SL-PRS bandwidth, the higher positioning accuracy can be achieved, and the target requirements in more scenarios can be satisfied. 
Because 100MHz in FR1 in licensed spectrum has been supported for sidelink communication from specification perspective, and Rel-16/17 sidelink does not support unlicensed spectrum, we propose to focus on ITS and licensed spectrum in Rel-18 WI. 
Since how to support SL communication in unlicensed spectrum, like LBT is under discussion in Rel-18 sidelink evolution agenda (the details can only be completed in the end of Rel-18, it is better), and many mechanisms like LBT, SCI transmission, etc. in unlicensed spectrum may be reused probably with some modification for SL positioning, hence, we suggest to specify SL positioning in unlicensed spectrum in Rel-19, i.e. after completing specifying SL communication in unlicensed spectrum. Then, parallel or colliding discussion will be avoided.
Proposal 1: Rel-18 NR sidelink positioning only focuses on ITS and licensed spectrum

In addition, Rel-16/17 sidelink mainly focused on FR1, and it may not work well in FR2 due to lack of basic FR2 functionalities, e.g. beam management. That’s why one study bullet of Rel-18 NR sidelink enhancement (excluding positioning and relaying) is on FR2 licensed spectrum. In our view, the same beam management mechanism should be used for both regular SL operation and SL positioning in FR2. So, to avoid colliding discussion between Rel-18 SL and positioning group, we suggest to specify SL positioning in FR2 after completing specifying regular SL communication. That is, to deprioritize FR2 enhancement for SL positioning in Rel-18.
It should be noted that SL-AOD positioning method which is mostly used in FR2 has been deprioritized based on RAN1’s agreement as follows. 
	Agreement
SL-AoD is included as a potential candidate positioning method, and
· SL-AoD should be deprioritized over the remaining methods that have been recommended to be introduced. 



Proposal 2: Deprioritize Rel-18 NR sidelink positioning in FR2

Carrier phase 
The performance of NR carrier phase positioning has been evaluated rigorously under IIoT InF-SH and InF-DH scenarios with the consideration of various error sources, which include phase offsets (UE/TRP Initial phase offset, Phase Center Offsets), frequency errors (CFO/Doppler, Oscillator-drifts), Antenna reference point (ARP) errors, etc. Based on the results, 1cm @50% or 80% positioning accuracy can be achieved based on most sources, and the performance are better than the traditional TDOA method.
Thus, we support to introduce carrier phase measurements for positioning in R18 WI on expanded and improved NR positioning.
Proposal 3: The accuracy improvement based on NR carrier phase measurements for UE-based and LMF-based positioning should be included in Rel-18 WI on expanded and improved NR positioning.

LPHAP 
For LPHAP, we propose to stick to the outcome of SI where the potential enhancements are listed in section 7.6 of TR 38.859. Especially, we support to introduce 1-symbol PRS not only for power saving but also for resource overhead reduction, increasing system capacity, reducing time gap between PRS hops for RedCap UEs, etc. It should be noted that 1-symbol SRS has been supported in Rel-16 which coverage may be even worse than PRS because of lower transmit power at UE side. The symmetric design is desirable, and very minor specification optimization is expected.
Proposal 4: Support 1-symbol PRS in Rel-18.
For other items including integrity, positioning for RedCap UEs, PRS/SRS carrier aggregation, we believe RAN1, RAN2 and RAN4 have made very clear recommendations, our proposed description in WID is also described in section 3.
Proposed WID 
The objective of this work item is to specify solutions to enable sidelink positioning, integrity of RAT-dependent positioning techniques, carrier phase measurement, Low Power High Accuracy Positioning(LPHAP), accuracy improvement for RedCap UEs, and PRS / SRS Bandwidth Aggregation. 
The specific objectives of this work are:
· Specify methods, measurements, signaling, architecture and procedures for sidelink positioning [RAN1, RAN2, RAN3, RAN4]
· Specify the architecture and signaling procedures, including protocol/signaling design between UEs and protocol/signaling design between UE and network [RAN2, RAN3, RAN1]
· Both PC5-only-based positioning and Combination of Uu- and PC5-based positioning
· Applicable for in-coverage, partial-coverage and out-of-coverage scenarios
· Specify the positioning methods, measurements, signaling and procedures to enable absolute positioning, relative positioning and ranging [RAN1, RAN2, RAN3, RAN4]
· ITS and licensed bands in FR1
· The positioning methods including RTT-type solutions using SL, SL-AoA, SL-TDOA, and SL-AoD (low priority)
· Reference signal design including sequence, pattern, power control
· Physical layer procedures including 
· Network-centric operation SL-PRS resource allocation and UE autonomous SL-PRS resource allocation 
· Dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication
· Unicast, Groupcast and Broadcast of SL-PRS transmission
· Specify procedures, signaling, etc. for determination of RAT-dependent positioning integrity for both UE-based and LMF-based positioning [RAN2, RAN1, RAN3]
· The error sources and corresponding models[RAN1]
· Procedures and signaling including using DNU flag, UE capability, assistance data, integrity request, KPI, integrity results, etc. [RAN2]
· Specify the NR carrier phase measurement and report for both UE-based and LMF-based positioning [RAN1, RAN4, RAN2, RAN3]
· Reporting of the carrier phase of the first path 
· Specify the solutions for LPHAP for UEs at least in RRC_INACTIVE state [RAN2, RAN1, RAN3, RAN4]
· Specify enhancements on SRS configuration for UEs [RAN2, RAN1, RAN3]
· Specify the positioning related enhancement with extending DRX cycle beyond 10.24s [RAN2]
· Specify the enhancements on alignment between DRX and PRS [RAN2, RAN3]
· Study, and if needed, specify 
· Paging relaxation by skipping paging reception[RAN2]
· Simplified DL PRS configuration with 1-symbol PRS [RAN1]
· Specify at least DL PRS measurement, signaling and procedures to enable positioning in RRC_IDLE state [RAN2, RAN3, RAN4]
· Specify the enhancements to enable PRS frequency hopping and SRS frequency hopping for RedCap UEs [RAN1, RAN4]
· Specify PRS and SRS bandwidth aggregation for intra-band contiguous carriers [RAN4, RAN1]
· Define core and performance requirements for positioning measurements [RAN4]
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