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1 Introduction
In RAN1#111 meeting, the study item of “Study on expanded and improved NR positioning” [1] was finished with the endorsement of TR 38.859 [2]. In this contribution, we provide our views on the scope of Rel-18 specification work.
2 Recap of SI conclusions
The scope of the Rel-18 study item on expanded NR positioning enhancements covered various aspects of positioning features, which includes sidelink positioning; improved integrity, accuracy and power efficiency including integrity for RAT-dependent positioning, PRS/SRS bandwidth aggregation, carrier phase positioning, low power high accuracy positioning; RedCap UE positioning. 
According to the conclusion section of TR 38.859, the above features and corresponding solutions can be categorized into two groups: 
· Recommend for normative work:
· Sidelink positioning;
· Integrity for RAT-dependent positioning;
· Low power high accuracy positioning;
· RedCap UE positioning;
· Conclude as feasible to improve positioning performance:
· PRS/SRS bandwidth aggregation
· Carrier phase positioning

3 Discussion on Rel-18 NR positioning WI scope
Based on the conclusions made during study item phase, the features and solutions that are recommended for normative work should be included in the WI scope:
· Specify solutions for sidelink positioning to facilitate SL-RTT, SL-TDOA and SL-AoA positioning methods applicable to in-coverage, partial coverage, out-of-coverage scenarios, including defining new reference signal, resource allocation mechanisms, UE measurements based on the new reference signal, physical layer procedures, and functional signaling, procedures and protocols between UE and UE/LMF;
· Specify UE-based and LMF-based integrity for RAT-dependent positioning techniques;
· Specify solutions to support low power high accuracy positioning for UEs in RRC_INACTIVE and RRC_IDLE states, including enhancements on SRS configurations for UL/DL+UL positioning, DL positioning for UEs in RRC_IDLE state, extending DRX cycle beyond 10.24s, alignment of DRX and PRS;
· Specify PRS/SRS frequency hopping to support positioning of RedCap UEs.
Proposal 1: The following should be included in the Rel-18 NR positioning WID:
· Specify solutions for sidelink positioning to facilitate SL-RTT, SL-TDOA and SL-AoA positioning methods applicable to in-coverage, partial coverage, and out-of-coverage scenarios;
· Specify UE-based and LMF-based integrity for RAT-dependent positioning techniques;
· Specify solutions to support low power high accuracy positioning for UEs in RRC_INACTIVE and RRC_IDLE states;
· Specify PRS/SRS frequency hopping to support positioning of RedCap UEs.

In the following, we further provide our views on features and solutions that are not explicitly recommended.
[bookmark: _Toc532993704]3.1	On sidelink positioning
BW requirement
In RAN#97 meeting, a checkpoint is made at RAN#98 to review whether unlicensed spectrum will be considered in further work.
Based on the study of BW requirement, it is recommended that SL PRS bandwidths of up to 100 MHz are supported by the specifications in FR1 spectrum, and the evaluations in licensed and ITS band. It is noted that certain results show that the target requirement of SL positioning can be met even with limited BW of 20 MHz or 40MHz, and only a few sources provide results that the target requirement cannot be met with 100MHz BW. In addition, the progress of SL evolution on SL-U is not complete enough to consider sidelink positioning over unlicensed spectrum. Hence, we propose to consider only licensed and ITS band in Rel-18 positioning WI. 
Proposal 2: Solutions for sidelink positioning enhancements are designed to operate in licensed and ITS band.

3.2	On BW aggregation
During the Rel-17 NR positioning study item, the study on PRS/SRS bandwidth aggregation has identified that it improves positioning accuracy under certain scenarios, configurations, and assumptions on modelled impairments, which involves RAN4 to further study the requirement and feasibility.
Based on the study in Rel-18 NR positioning study item by RAN4, it was concluded that PRS/SRS bandwidth aggregation for intra-band contiguous carriers is feasible for single chain Tx/Rx architectures at both the UE and gNB, and PRS/SRS bandwidth aggregation across PFLs for positioning measurements is feasible from RRM perspective.
In our views, as PRS/SRS bandwidth aggregation is beneficial of improving positioning accuracy from RNA1’s perspective, and is feasible from RAN4’s perspective, it should be recommended for the normative work. For PRS BW aggregation, simultaneous transmission at gNB and reception at UE across multiple intra-band frequency layers should be specified. For SRS BW aggregation, simultaneous transmission at UE across multiple intra-band contiguous carriers should be specified.
Proposal 3: Support to include PRS/SRS bandwidth aggregation in the Rel-18 NR positioning WID.

3.3	On carrier phase positioning
As companies shared diverse views on the benefits of using carrier phase positioning to improve the accuracy performance, no consensus to recommend NR carrier phase measurements in Rel-18 normative work was achieved in RAN1. 
From the evaluations, many sources provide results that can achieve positioning accuracy of centimeter level for 80% UEs, and the timing errors that may have impact on the performance of carrier phase positioning including initial phase error and CFO, can be calibrated or mitigated by techniques such as double differential measurements. In our views, we suggest to recommend NR carrier phase measurements in Rel-18 normative work.
Proposal 4: Support to include NR carrier phase measurement in the Rel-18 NR positioning WID.

3.4	On LPHAP
Based on the conclusion of LPHAP in TR 38.859, from RAN1’s perspective:
· The following is recommended for normative work:
· Enhancements on SRS for positioning in order to avoid frequent RRC connection for SRS (re)configuration;
· Extending DRX cycle beyond 10.24s (note that no RAN1 specification impact is identified);
· DL PRS measurement for UEs in RRC_IDLE state.
· The following is concluded for further study and specify, if needed:
· Enhancements on simplified DL PRS configuration with 1-symbol PRS;
In our views, we are supportive to include simplified PRS configuration with 1-symbol PRS in the WID. It is noted based on evaluations that by using 1-symbol PRS, the positioning accuracy barely decreases, and the battery life can be further improved to meet the target requirement of 6 months while legacy PRS configuration cannot. On the other hand, such enhancement requires limited specification work and is no harm to be included in the WID.
Proposal 5: Support to include simplified DL PRS configuration with 1-symol PRS for LPHAP in the Rel-18 NR positioning WID.
From RAN2’s perspective, LPHAP is recommended for normative work, including:
-   Enhancements on SRS configuration
· SRS positioning validity area for UL positioning in RRC_INACTIVE is recommended for normative work from R2’s perspective if feasible from R1’s perspective.
· SRS configuration request is recommended for normative work from RAN2 perspective.
· Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and recommended for normative work.
-   Alignment between DRX and PRS is recommended to normative work.
-   DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1.
- Skipping paging reception in RRC_INACTIVE is recommended for normative work from R2’s perspective for achieving LPHAP requirements, if feasible and beneficial from RAN1 perspective. 
Tracking of workpiece (in- and outdoor) in assembly area and warehouse is confirmed as the use case of the LPHAP. Besides the periodical positioning, non-scheduled positioning may be requested by the manager to locate the workpieces with great accuracy. Therefore, MT-LR is another service type to be supported besides deferred MT-LR. During Rel-17, deferred MT-LR is supported for RRC_INACTIVE UEs based on MO-SDT techniques studied in parallel. In Rel-18, paging-triggered SDT (MT-MDT) is within the scope of WI SDT, the support for positioning in RRC_INACTIVE state could be extended to other types of location request without much specification impacts.
Proposal 6: Support to include MT-LR in service types of LPHAP in the Rel-18 NR positioning WID. Assuming limited enhancements to the R18 MT-SDT.
Since there is still a big gap between the power consumption of the current mechanism and requirement of the LPHAP, one potential solution is to prolong the sleep time while UE could wake up and complete positioning operations as required. During the RAN2 meeting, it was identified that a LPHAP UE may only require positioning service and barely has other requirements. In the current specification, UEs in RRC_ IDLE/RRC_INACTIVE states need to perform communication/synchronization operations like paging monitoring, cell re-selection, RAU and so on. It is worth to check case by case to see if it is possible to suspend at least some UE operations when there is no triggered position procedure. During the study phase, RAN2 concluded that skipping paging reception in RRC_INACTIVE is recommended for normative work for achieving LPHAP requirements, if feasible and beneficial from RAN1’s perspective. Based on the evaluations in RAN1, 1 source provide results on skipping paging reception with a DRX cycle longer than positioning periodicity (up to 81.92s) or without paging reception, which show significant power saving gains. The reason is that by paging relaxation or paging skipping, a LPHAP UE is allowed to wake up to perform only positioning related operations and hence to use an optimized wake-up state with much less transition energy and transition time. In this sense, from RAN1’s perspective, we believe that paging relaxation is feasible and beneficial to improve the battery life towards meeting the target requirement. Therefore, we propose to include paging relaxation for the deferred MT-LR in the Rel-18 WI scope. 
Proposal 7: Support to include operation relaxations (e.g., paging skipping) for the deferred MT-LR in the Rel-18 NR positioning WID. 
For UL positioning methods, the target device just sends SRS without performing measurement/location estimate and TRP measures UL-SRS transmissions from the target device. Compared to DL positioning methods, the main power consumption results from the UL reference signal transmission. Thus, LMF-based UL positioning methods may be more power efficient, especially for IDLE mode UE. However, it is identified by some companies that some enhancements in higher layer to identify the IDLE mode UE since the UE context is already released by the NW. The main restriction for the UL positioning in RRC_IDLE is that NW could not recognize the UE based on the existing method. Higher layer still needs to discuss how to resolve the identified issues such as identification of the SRS from RRC_IDLE UE. LS to SA may also be needed to achieve an end-to-end solution. However, there are not efficient evaluation or discussion of whether UL positioning in RRC_IDLE is feasible. 
Proposal 8: Support to study the feasibility of the UL positioning in RRC-IDLE and specify the identified solution(s) in the Rel-18 NR positioning WID.

4 Conclusions
In the contribution, we made the following proposals on the scope of Rel-18 NR positioning WI: 
Proposal 1: The following should be included in the Rel-18 NR positioning WID:
· Specify solutions for sidelink positioning to facilitate SL-RTT, SL-TDOA and SL-AoA positioning methods applicable to in-coverage, partial coverage, and out-of-coverage scenarios;
· Specify UE-based and LMF-based integrity for RAT-dependent positioning techniques;
· Specify solutions to support low power high accuracy positioning for UEs in RRC_INACTIVE and RRC_IDLE states;
· Specify PRS/SRS frequency hopping to support positioning of RedCap UEs.
Proposal 2: Solutions for sidelink positioning enhancements are designed to operate in licensed and ITS band.
Proposal 3: Support to include PRS/SRS bandwidth aggregation in the Rel-18 NR positioning WID.
Proposal 4: Support to include NR carrier phase measurement in the Rel-18 NR positioning WID.
Proposal 5: Support to include simplified DL PRS configuration with 1-symol PRS for LPHAP in the Rel-18 NR positioning WID.
Proposal 6: Support to include MT-LR in service types of LPHAP in the Rel-18 NR positioning WID. Assuming limited enhancements to the R18 MT-SDT.
Proposal 7: Support to include operation relaxations (e.g., paging skipping) for the deferred MT-LR in the Rel-18 NR positioning WID. 
Proposal 8: Support to study the feasibility of the UL positioning in RRC-IDLE and specify the identified solution(s) in the Rel-18 NR positioning WID.
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