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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In this paper, we present our views on the work item scope of Rel-18 positioning based on the outcome TR [1] for the SID FS_NR_pos_enh2 in [2].
The objectives of the SID are as follows:
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#98 to see if sufficient information is available for this review.

· Improved accuracy, integrity, and power efficiency:
· Study solutions for Integrity for RAT dependent positioning techniques [RAN2, RAN1]:
· Identify the error sources, [RAN1, RAN2].
· Study methodologies, procedures, signalling, etc for determination of positioning integrity for both UE-based and UE-assisted positioning [RAN2]
· Focus on reuse of concepts and principles being developed for RAT-Independent GNSS positioning integrity, where possible.
· Study solutions for accuracy improvement based on PRS/SRS bandwidth aggregation for intra-band carriers considering e.g. timing errors, phase coherency, frequency errors, power imbalance, etc [RAN4]:
· Study solutions for accuracy improvement based on NR carrier phase measurements [RAN1, RAN4]
· Reference signals, physical layer measurements, physical layer procedures to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning [RAN1]
· Focus on reuse of existing PRS and SRS, with new reference signals only considered if found necessary
· Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state

· Positioning support for RedCap UEs, considering the following:
· Evaluate positioning performance of existing positioning procedures and measurements with RedCap UEs[RAN1]
· Based on the evaluation, assess the necessity of enhancements and, if needed, identify enhancements to help address limitations associated with for RedCap UEs [RAN1, RAN2]



SL positioning
According to RAN1 discussion, the following is captured in the conclusion of the TR [1] for SL positioning.
	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.

For the solutions for sidelink positioning,
-	The following 2 operation scenarios are recommended for normative work:
-	Operation Scenario 1: PC5-only-based positioning.
-	Operation Scenario 2: Combination of Uu- and PC5-based positioning.
-	RTT-type solution(s) using SL, SL-AoA, and SL-TDOA are recommended for normative work.
-	Both single-sided and double-sided RTT methods, striving to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT
-	For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation is recommended for normative work.
-	For the support of the above methods the following measurements are recommended for normative work:
-	SL PRS based Rx-Tx measurement
-	SL PRS based RSTD measurement
-	SL PRS based RSRP measurement
-	SL PRS based RSRPP measurement
-	SL PRS based RTOA measurement
-	SL PRS based Azimuth of Arrival (AoA) and SL Zenith of Arrival (ZoA) measurement.
-	A new sidelink reference signal (SL PRS) is recommended for normative work. 
-	Such a reference signal should use a comb-based frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
-	SCI can be used for reserving/indicating one or more SL PRS resources.
-	Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation.
-	For resource allocation mechanism for SL PRS in Scheme 2, a sensing-based resource allocation, or a random resource selection, or both, should be introduced, where the legacy designs for UE autonomous resource allocation are used as a starting point.
-	With regards to the SL PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
-	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.
-	With regards to the power control for SL PRS at least Open Loop Power Control (OLPC) is recommended for normative work.
-	Unicast, Groupcast (not including many to one) and Broadcast of SL PRS transmission are recommended for normative work.



According to RAN2 discussion [6], the following is captured in the conclusion of the TR [1].
	Sidelink positioning is recommended for normative work, including:
-	Sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios may be supported.  
-	How to enable the procedures/signaling for supporting SL positioning in in-coverage, partial coverage and out-of-coverage scenarios will be further discussed in normative work.
-	Protocols between UE and UE
-	RAN2 will enable the support of SL PRS configuration in normative work based on the progress in RAN1.
-	RAN2 will design protocol and procedures for SL positioning between UEs (SLPP) in normative work.
-	Protocols between LMF and UE
-	RAN2 will discuss the details of functionalities of LMF for supporting SL positioning in normative work.
-	RAN2 will discuss the protocol details to support sidelink positioning procedures between UE and LMF in normative work.



According to the RAN3 discussion [5], the following is captured in the TR [1].
	From the perspective of NG-RAN interface, the following have been identified to have potential specification impact for support of sidelink positioning:
-	Support of sidelink positioning and ranging service authorizations signaling to NG-RAN as needed.



Unlicensed spectrum check point
According to the bandwidth requirement evaluated by RAN1, it is recommended that the SL-PRS bandwidths of up to 100 MHz are supported by the specifications in FR1 spectrum after checking the evaluation in ITS and licensed spectrum.
However, it should be noted that SL communication in Rel-16 already supports the BWP configuration and communication resource pool configuration of up to 100MHz when the 100MHz is not applicable to the already specified RAN4 spectra used for SL, which is the usual business in RAN1/RAN2. 
Observation 1: Rel-16 RAN1/RAN2 spec already supports 100MHz SL communication bandwidth even without introducing unlicensed spectrum at all, and thus the support of SL-PRS bandwidths of up to 100MHz decouples from the sidelink positioning operation on unlicensed spectrum.
Regarding introducing SL positioning in unlicensed spectrum, it should be noted that sidelink positioning for unlicensed spectrum is not studied in Rel-18 and Rel-18 positioning work item to be approved is already fully loaded, at least from RAN1 perspective. For the SL positioning part, the work on licensed and ITS spectrum already requires substantial specification effort. In addition, the progress in a parallel WI for SL communication on unlicensed spectrum is not sufficiently good to make a reasonable prediction on the scope and the work load in order to specify solutions for unlicensed SL positioning. Adding the objective of specifying SL positioning solutions on unlicensed spectrum may pose risk to the timely completion of the work item if too much additional work is needed to support unlicensed spectrum. 
Observation 2: The work scope to support unlicensed spectrum is not clear. 
Observation 3: Unclear work scope to specify SL positioning on unlicensed spectrum may risk completion of the SL positioning objectives.
Proposal 1: Whether or not include SL positioning on unlicensed spectrum into the WID, depending on the clarified scope and the discussion of the workload.

SL AoD support
SL-AoD solution was discussed in RAN1, but was deprioritized as the following agreement states:
	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. 



We think that SL-AoD allows
· A deployment of transmission-only capable anchor UEs (e.g. RSU) using multi-cast/broadcast for absolute positioning of the target UE
· Direction acquisition of the target UE relative to the local coordinate of the Tx UE
Almost all the procedures for DL-TDOA-like SL-TDOA can be used for SL-AoD with either RSRP/RSRPP measurement or with the phase measurement introduced from the carrier phase positioning, while the Tx UE could use that measurement to obtain the direction of the target UE.
Proposal 2: SL-AoD should be introduced as the second priority.
· Aims to reuse the existing RS and procedures for other SL positioning methods.

PRS/SRS bandwidth aggregation
The study of NR positioning enhancements in Rel-17 [7] concluded as follows with PRS/SRS bandwidth aggregation recommended for further study and specification: 
	The following enhancements are considered beneficial for the purpose of improving positioning accuracy, reducing latency, improving network and/or device efficiency and are being recommended to be studied further and if needed, specified during normative work 
-	Simultaneous transmission by the gNB and aggregated reception by the UE of intra-band one or more contiguous carriers in one or more contiguous PFLs
-	Simultaneous transmission by the UE and aggregated reception by the gNB of the SRS for positioning in multiple contiguous intra-band carriers



According further RAN4 RF and RRM discussion in Rel-18 [3][4], the followings are captured in the TR [1] for PRS/SRS bandwidth aggregation.
	Conclusions on support of PRS/SRS bandwidth aggregation from the studies performed in RAN1 can be found in [2].
As part of the current study, PRS/SRS bandwidth aggregation for intra-band contiguous carriers is studied by RAN4. Based on the study, PRS/SRS bandwidth aggregation for intra-band contiguous carriers is concluded as feasible for single chain Tx/Rx architectures at both the UE and gNB.
The assumption for a single-chain Tx architecture is that PRS/SRS resources to be aggregated are transmitted from a single Tx antenna.
PRS/SRS bandwidth aggregation across PFLs for positioning measurements is concluded as feasible from RRM perspective.



It is clear that only single RF Tx and Rx chain will be considered for the intra-band contiguous carriers with the PRS/SRS bandwidth aggregation, which was evaluated and recommended in RAN1 during Rel-17 and confirmed with the feasibility from RAN4 RF and RRM.
On the RF related requirements
· For PRS transmission, e.g. TAE or group delay, we prefer to discuss them as the side condition when deriving the RRM requirements at the UE.
· For SRS transmission, we think that single-chain Tx architecture should be sufficient without further consideration in the RF.
On the RRM related requirements
· For PRS reception (including core and performance requirements), we think that it should be the main priority, as reported from RAN4 RRM.
· For SRS reception on performance requirements, we would like to note that BS performance requirement is only specified for gNB Rx – Tx time difference measurement and UL SRS-RSRP. The enhancement is expected mainly for gNB Rx – Tx time difference only, where the UL SRS-RSRP under bandwidth aggregation appears to be no impact compared with the non-aggregated case.
The remaining parts for the PRS/SRS bandwidth aggregation can be RAN1’s work, including the potential physical layer design to support the configuration, measurement procedure of DL-PRS (e.g. MG-based or PPW-based), and transmission procedure of SRS with its potential relationship with CA configuration, while RAN2 and RAN3 can work on the corresponding signaling.
Proposal 3: For the PRS/SRS bandwidth aggregation
· Specify the simultaneous transmission/reception of PRS and the simultaneous transmission/reception of SRS in intra-band contiguous carriers based on single chain Tx/Rx architecture [RAN1, RAN4]
· Specifying the PRS/SRS configuration and physical layer procedures of PRS measurement and SRS transmission [RAN1]
· Specify the RRM requirement for PRS reception at UE and SRS reception at BS [RAN4]

Carrier phase positioning
According to RAN1 discussion, the following is captured in the conclusion of the TR [1] for carrier phase positioning.
	Based on the study, it is concluded that it is feasible to use existing DL PRS and SRS signals to obtain the carrier phase measurements for achieving a horizontal accuracy of up to a few centimeters at least at 50% under certain conditions, including the PRU(s) being located in LOS with TRP(s), and the locations of the PRU(s) and TRPs known with centimeter-level accuracy, in the agreed evaluation assumptions.
If NR CPP is introduced,
-	Existing DL PRS and UL SRS for positioning purpose are recommended as the reference signals to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning.
-	New measurements are recommended to be introduced for supporting UE-based and UE-assisted NR carrier phase positioning.
-	Multipath mitigation methods for the carrier phase positioning are recommended to be introduced during normative work.



We think that based on the study from RAN1, positioning using carrier phase measurement has the potential to meet the centi-meter level accuracy without changing the RS design. The use of double differential solution with PRU could be designed without or with minimum RAN specification impact. The only specification impact is to specify the carrier phase measurement for the first path as well as the additional paths.
During Rel-17 multi-path enhancement solution, path phase reporting had been discussed, but was not agreed eventually. Adding phase measurement will complete the path profile reporting including time domain (ToA), spatial domain (angle), power/phase domain, in general should be beneficial for positioning accuracy improvements.
Observation 4: The specification impact to support carrier phase positioning is small, which can take the Rel-17 multi-path enhancement as the baseline.
Proposal 4: For carrier phase positioning
· Specify the phase measurement for the first path and additional paths for both UE and gNB. [RAN1]
· Specify reporting and signaling to facilitate support of NR carrier phase positioning [RAN2, RAN3]

LPHAP
According to RAN1 discussion, the following is captured in the conclusion of the TR [1] for LPHAP.
	The following enhancements for LPHAP are recommended for normative work:
-	For UL and DL+UL positioning for UEs in RRC_INACTIVE state, the enhancements on SRS for positioning in order to avoid frequent RRC connection for SRS (re)configuration is recommended for normative work.
-	Extending DRX cycle beyond 10.24s was studied and found beneficial towards meeting the battery life requirement for LPHAP and is recommended for normative work on Rel-18 positioning enhancements from physical layer’s perspective.
-	From physical layer’s perspective, DL PRS measurement for UEs in RRC_IDLE state is recommended for the normative work.
Enhancements on simplified DL PRS configuration with 1-symbol PRS can be studied further and if needed, specified during normative phase. 



According to RAN2 discussion [6], the following is captured in the conclusion of the TR [1] for LPHAP.
	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 RAN2’s perspective if feasible from RAN1’s perspective.
-	SRS configuration request is recommended for normative work from RAN2’s perspective.
-	Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2’s perspective and recommended for normative work.
-    Alignment between DRX and PRS is recommended for normative work.
-    DL positioning in RRC_IDLE is recommended for normative work.
-    Skipping paging reception in RRC_INACTIVE is recommended for normative work for achieving LPHAP requirements, if feasible and beneficial from RAN1’s perspective. 



There is overlap between RAN1 and RAN2 recommendations while some RAN2 recommendations are subject to confirmation from RAN1.
For the common aspects, including SRS positioning validity area and DL positioning in RRC_IDLE state, can be directly included in the WI scope.
For the following two recommendations regarding e-DRX and paging
· [RAN2] 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.
· [RAN1] Extending DRX cycle beyond 10.24s was studied and found beneficial towards meeting the battery life requirement for LPHAP, and is recommended for normative work on Rel-18 positioning enhancements from physical layer’s perspective.
From the conclusion from RAN2, paging skipping is recommended if the feasibility and benefit are confirmed by RAN1. According to the RAN1 recommendation, the extended DRX cycle clearly aims to reduce the paging reception frequency, which is beneficial towards meeting the battery life requirement of LPHAP based on RAN1’s study. One particular example of extending DRX cycle is to take an infinity number for the DRX cycle, which corresponds to the technique of paging skipping from RAN2’s recommendation, it then indeed confirms the feasibility and benefit on skipping paging reception raised by RAN2.
Observation 5: RAN1 recommendation on extended DRX cycle as Rel-18 positioning enhancements from physical layer confirms the feasibility and benefit of skipping paging.
From RAN1 perspective, the extended DRX cycle for LPHAP is recommended, and the meantime there is an ongoing WI NR_redcap_enh that is specifying the longer eDRX cycle than 10.24s in RRC_INACTIVE state for RedCap. Assuming UE can support eDRX specified in WI NR_redcap_enh for LPHAP, we believe that some positioning related enhancements to extended DRX cycle are still needed.
For example, for the time interval corresponding to a DRX cycle, there may be multiple positioning occasions, as shown in Figure 1. The justifications for additional enhancements related to positioning include
· For SRS transmission in RRC_INACTIVE state, a typical eDRX operation would assume no AS activity between paging receptions, so that the UE RRM is following the eDRX periodicity, e.g. only in the PTW. This is problematic for SRS transmission because in those intermediate positioning occasions, the SRS power control, the RSRP validation, and serving cell reselection is based on the RRM measurement long time ago, especially considering that the eDRX periodicity can be almost 3 hours (10485.76s).
· For the PRS measurements in RRC_INACTIVE state, if we follow the current RRM procedures assuming eDRX is introduced, UE may only perform the measurement in up to 2 domain windows of the total duration of up to 20ms in each eDRX cycle, which implies the same de-facto positioning measurement periodicity as the eDRX periodicity, either failing the LPHAP requirements of positioning interval or forcing LPHAP UE to monitor paging at an unnecessarily short periodicity to waste power consumption.
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[bookmark: _Ref120611087]Figure 1 A larger eDRX periodicity than the positioning interval
Observation 6: For positioning enhancement in extended DRX cycles, at least the impact to RRM procedures for the purpose of SRS transmission and PRS reception cannot be covered by the eDRX introduced in the NR_redcap_enh WI.
Proposal 5: Skipping paging reception should be included in the WID, and extending DRX cycle beyond 10.24s in the context of positioning should also be included in the WID.

With above the discussion, we think that the LPHAP objective can be drafted as below.
Proposal 6: For LPHAP
· Specify enhancements to support LPHAP, including
· Enhancement of SRS configurations that can be valid in one or more areas [RAN1, RAN2, RAN3]
· SRS configuration request [RAN2, RAN3]
· Extending DRX cycles beyond 10.24s state and skipping paging reception in RRC_INACTIVE [RAN2, RAN4, RAN3]
· DL PRS measurement in RRC_IDLE state [RAN1,]
· Alignment between DRX and PRS [RAN2, RAN3]

RedCap positioning
According to RAN1 discussion, the following is captured in the conclusion of the TR [1] for RedCap positioning.
	From RAN1’s perspective, for positioning of RedCap UEs, support of PRS frequency hopping and SRS frequency hopping are recommended for normative work.
-	During the normative work, the complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.



It appears that the work for PRS and SRS frequency hopping could be different, while the PRS reception typically requires sophisticated design on UE capability and UE RRM requirement, while SRS frequency hopping is entirely up to certain configurations.
To reduce the work load, we prefer not to include the PRS frequency hopping transmission since the wide-band PRS could anyway be shared with eMBB UEs so that the existing PRS pattern can be used, and the remaining work can be up to RAN4 RRM to specify the core and performance requirement for the RedCap UE to receive the wide-band PRS in a frequency hopping manner.
For SRS frequency hopping, the configuration of SRS can be specified in RAN1 following the existing configuration of SRS transmission outside initial BWP during RRC_INACTIVE state.
Proposal 7: For enhancements to support positioning for RedCap UEs
· Specify the RRM requirement for a RedCap UE to receive a wide-band PRS via frequency hopping [RAN4]
· Specify the SRS configuration enhancement to enable the SRS transmission with frequency hopping [RAN1, RAN4]

In addition, we think that 1 Rx performance requirement as discussed during the SID drafting should also be included in the WID. The reason of then not including it in the SID was because companies felt that was more of the normative work that did not require study. When frequency hopping based reception is also introduced, the general performance requirement for 1 Rx should be specified for the cases with and without frequency hopping.
Proposal 8: For RedCap UEs
· Specify the performance requirement of 1 Rx for PRS reception with/without frequency hopping [RAN4]

1-symbol PRS
With regards to 1-symbol PRS, it was concluded in the TR [1] with further study during the normative phase under LPHAP enhancements.
	Enhancements on simplified DL PRS configuration with 1-symbol PRS can be studied further and if needed, specified during normative phase. 



We think that the additional effort to support 1-symbol PRS can be rather marginal, and prefer to also include a separate objective. However, this could be an independent objective from LPHAP, since it can be applicable to any UE RRC state.
Proposal 9: 
· Study, and if needed, specify the DL PRS configuration with 1-symbol PRS. [RAN1]

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
In this paper, we have presented our views on the scope of the Rel-18 positioning WI, and accordingly have the following observations and proposals with regards to it.
Observation 1: Rel-16 RAN1/RAN2 spec already supports 100MHz SL communication bandwidth even without introducing unlicensed spectrum at all, and thus the support of SL-PRS bandwidths of up to 100MHz decouples from the sidelink positioning operation on unlicensed spectrum.
Observation 2: The work scope to support unlicensed spectrum is not clear. 
Observation 3: Unclear work scope to specify SL positioning on unlicensed spectrum may risk completion of the SL positioning objectives.
Observation 4: The specification impact to support carrier phase positioning is small, which can take the Rel-17 multi-path enhancement as the baseline.
Observation 5: RAN1 recommendation on extended DRX cycle as Rel-18 positioning enhancements from physical layer confirms the feasibility and benefit of skipping paging.
Observation 6: For positioning enhancement in extended DRX cycles, at least the impact to RRM procedures for the purpose of SRS transmission and PRS reception cannot be covered by the eDRX introduced in the NR_redcap_enh WI.

Proposal 1: Whether or not include SL positioning on unlicensed spectrum into the WID, depending on the clarified scope and the discussion of the workload.
Proposal 2: SL-AoD should be introduced as the second priority.
· Aims to reuse the existing RS and procedures for other SL positioning methods.
Proposal 3: For the PRS/SRS bandwidth aggregation
· Specify the simultaneous transmission/reception of PRS and the simultaneous transmission/reception of SRS in intra-band contiguous carriers based on single chain Tx/Rx architecture [RAN1, RAN4]
· Specifying the PRS/SRS configuration and physical layer procedures of PRS measurement and SRS transmission [RAN1]
· Specify the RRM requirement for PRS reception at UE and SRS reception at BS [RAN4]
Proposal 4: For carrier phase positioning
· Specify the phase measurement for the first path and additional paths for both UE and gNB. [RAN1]
· Specify reporting and signaling to facilitate support of NR carrier phase positioning [RAN2, RAN3]
Proposal 5: Skipping paging reception should be included in the WID, and extending DRX cycle beyond 10.24s in the context of positioning should also be included in the WID.
Proposal 6: For LPHAP
· Specify enhancements to support LPHAP, including
· Enhancement of SRS configurations that can be valid in one or more areas [RAN1, RAN2, RAN3]
· SRS configuration request [RAN2, RAN3]
· Extending DRX cycles beyond 10.24s state and skipping paging reception in RRC_INACTIVE [RAN2, RAN4, RAN3]
· DL PRS measurement in RRC_IDLE state [RAN1,]
· Alignment between DRX and PRS [RAN2, RAN3]
Proposal 7: For enhancements to support positioning for RedCap UEs
· Specify the RRM requirement for a RedCap UE to receive a wide-band PRS via frequency hopping [RAN4]
· Specify the SRS configuration enhancement to enable the SRS transmission with frequency hopping [RAN1, RAN4]
Proposal 8: For RedCap UEs
· Specify the performance requirement of 1 Rx for PRS reception with/without frequency hopping [RAN4]
Proposal 9: 
· Study, and if needed, specify the DL PRS configuration with 1-symbol PRS. [RAN1]
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