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1 Introduction
The Rel-17 NR positioning SID was agreed upon during the RAN#86 [1] meeting with a focus on satisfying the positioning requirements defined for IIoT scenarios. The following SID objectives were outlined under the scope of RAN1:
	1. Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)) are:

a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]

b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]


c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signaling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency. Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]


During the RAN1#102-e meeting, the performance requirements for NR Positioning in Rel-17 were agreed upon [2] and this serves as a good starting point towards further enhancements within the positioning framework:

	Agreement:
Partial staggering and non-staggering RE mapping of SRS for positioning with different combinations of comb-factors and symbol lengths will be investigated in Rel-17.

· The methods/signalling for addressing potential time-domain aliasing due to the partial/non-staggering RE mapping will be included in the study.
Agreement:

· Semi-persistent and a-periodic transmission and reception of DL PRS will be investigated in Rel-17.

· FFS: the details on when and how to enable semi-persistent and a-periodic DL PRS

· FFS: to be supported for which positioning methods, e.g.,

· UE-assisted and/or UE-based positioning

· DL positioning and/or Multi-RTT

· On-demand transmission and reception of DL PRS will be investigated in Rel-17.

· FFS: the details on when and how to enable on-demand DL PRS

· FFS: to be supported for which positioning methods, e.g.,

· UE-assisted and/or UE-based positioning

· DL positioning and/or Multi-RTT

· Notes: 

· Semi-persistent means MAC-CE triggered

· Aperiodic would correspond to DCI-triggered

· On-demand corresponds to the UE-initiated or network-initiated request of PRS and/or SRS. So, it is NOT the same as whether PRS is DCI-triggered or MAC-CE triggered. It is about UE or LM request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc. 

Agreement:

· Multipath mitigation techniques will be investigated in this SI for improving positioning accuracy, which may include, but not limited to the following:

· The applicable scenarios and performance benefits of multipath mitigation techniques 

· The methods/measurement/signalling for the LOS/NLOS detection and identification

· The measurements for supporting the multipath mitigation/utilization

· The procedure and signalling for supporting the multipath mitigation/utilization

· Implementation-based solutions (e.g., outlier rejection) without the need of any additional specified method/measurements/procedures/signalling.

· Note: The above study applies to DL only, UL only, DL+UL positioning solutions for UE-based and UE-assisted positioning.

Agreement:
· NR positioning for UEs in RRC_IDLE state and UEs in RRC_INACTIVE state will be investigated in Rel-17, including the benefits on latency, network/UE efficiency and UE power consumption

· FFS: which positioning methods to be supported, e.g., DL positioning, UL positioning, DL+UL positioning and/or Multi-RTT

· FFS: the details of how to enable the UE positioning in RRC_IDLE state and RRC_INACTIVE state

· Reference signals (e.g., based on DL PRS signals, UL SRS signals, both of them, etc.)

· Signalling and procedures (e.g., based on PRACH procedure, paging triggered UL SRS transmission, etc.)

Agreement:

· For reducing NR positioning latency, more efficient signalling & procedures will be investigated to enable a device to request and report positioning information, which may include, but not limited to, the following aspects:

· DL PRS/UL SRS configuration, activation or triggering.

· The request for positioning information (the assistance data, etc.).

· The report of positioning information (the measurement report, etc.).

· Note: It is not within RAN1 scope to analyze positioning architecture enhancements to enable such more efficient signalling & procedures. 

· Note: RAN1 does not make any assumptions on whether the LCS architecture specified in TS 23.273 is enhanced or not.

Agreement:

1. Aggregating multiple DL positioning frequency layers of the same or different bands for improving positioning performance for both intra-band and inter-band scenarios will be investigated in Rel-17, which may take into account at least the following: -
· The scenarios and performance benefits of aggregating multiple DL positioning frequency layers.
· The impact of channel spacing, timing offset, phase offset, frequency error, and power imbalance among CCs to the positioning performance for intra-band contiguous/ non-contiguous and inter-band scenarios.
· UE complexity considerations.
2. Note: What is captured in the TR will be discussed separately.

Agreement:

Simultaneous transmission by the UE and reception by the gNB of the SRS for positioning across multiple CCs and multiple slots can be investigated in Rel-17, which may consider -
· The scenarios and performance benefits of the enhancement.
· The impact of channel spacing, TA and timing offset, phase offset, frequency error, and power imbalance across slots or CCs to the positioning performance for intra-band contiguous/ non-contiguous and inter-band scenarios.
Agreement:

The scenario, benefits, and methods for improving the accuracy of the UL AoA and DL-AoD methods for both UE-based and network-based (including UE-assisted) positioning can be investigated in Rel-17.

Agreement:

The scenario, benefits, methods and signalling for improving positioning accuracy in the presence of the UE Rx/Tx transmission delays, and/or and gNB Rx/Tx transmission delays, will be investigated for UE-based and network-based (including UE-assisted) positioning in Rel-17.


This contribution discusses the different areas of positioning enhancements required to tackle the IIoT positioning use cases, with a specific focus on enhanced lower latency, network, device efficiency and accurate positioning.
2 Potential Areas of Enhancement
2.1 Overview

NR Positioning was specified in Rel-16 with support for various RAT-dependent positioning techniques. The overall design aimed to satisfy the target requirements defined for commercial and regulatory use cases, which included a horizontal positioning error of <3m (80%) for indoor and <10m (80%) for outdoor scenarios. Similarly, a vertical positioning error < 3m was set as a target for indoor and outdoor commercial UE cases.  
Given that the requirements for positioning have shifted towards IIoT use cases, which are more stringent in terms of accuracy and latency there is a need to study enhancements that would satisfy the new indoor factory use cases. If possible, this should be based on the Rel-16 PRS/SRS for positioning baseline design and corresponding measurement and reporting framework with further enhancements proposed based on the identified gaps. Figure 1 illustrates the broad areas of identified potential enhancements for IIoT positioning in Rel-17. 
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Figure 1: Rel-17 NR Positioning Areas of Enhancement

During the RAN1#102-e meeting [2], agreements towards studying the feasibility of the enhancements in the above areas were made.
2.2 Low-latency Positioning

2.2.1.1 Overview

Some initial steps towards improving the positioning latency were agreed to be studied [2] and include:
1) Semi-persistent and a-periodic transmission and reception of DL-PRS.
2) On-demand transmission and reception of DL-PRS in terms of request signalling for PRS/SRS.
3) For reducing NR positioning latency, more efficient signalling & procedures will be investigated to enable a device to request and report positioning information.

It is generally well established that some of the key issues for reducing the latency for DL-based methods, involves the transmission and reception of DL-PRS and subsequent reporting of measurements. These aspects are discussed in the following sub-sections.
2.2.1.2 On-demand DL-PRS

Issues 1) and 2) have been jointly discussed in the context of on-demand DL-PRS for positioning, where the DL-PRS is transmitted with a particular request from either the UE or LMF, which may demand the updated configuration details (including when, where, and how) of the DL-PRS transmission [3]. The currently supported procedures for requesting a DL-PRS configuration lack the flexibility to support low latency measurement and processing of the positioning measurements, making it challenging to update the DL-PRS configuration on the fly when required, which has implications on the accuracy and latency of the computed location estimate. Furthermore, the dynamic nature of on-demand DL-PRS, would allow the LMF and UE to react and respond to changes in the physical layer radio environment, e.g. NLOS effects, DL-PRS beam management and resource availability for improved measurements.   
Observation 1: On-demand DL-PRS has benefits towards enabling the flexible request and update of dynamic DL-PRS configurations.
As an example, the on-demand DL-PRS can be exploited in the following scenarios for low latency benefits:

· Adaptive accuracy: The on-demand DL-PRS request could avoid the need to transmit a separate assistance data request (which could incur additional latency) corresponding to a previous DL-PRS configuration in the event the LMF/UE would require additional/less measurements based on the updated higher/lower accuracy requirements for an ongoing LPP session.

· Beam Management: Enables rapid dynamic behavior for controlling the DL-PRS transmission based on TRP switching/addition/removal of TRPs that are not deemed suitable in the event of beam failure, NLOS beam identification, muting of DL-PRS in TRPs not relevant for UE positioning. In this case, the UE may need an indication towards the network and trigger the request for an updated DL-PRS configuration. 

· UE DL-PRS processing capabilities: On-demand DL-PRS can be initiated by a UE/LMF, if an ongoing DL-PRS configuration cannot satisfy a particular UE positioning processing timeline based on a positioning service end-to-end latency requirement.

Observation 2: The request for on-demand DL-PRS configuration(s) can be initiated by both the UE and LMF depending on the scenario.
The on-demand DL-PRS can be supported for DL-based positioning methods including DL-TDOA and DL-AoD.  The Multi-RTT positioning method requiring both DL and UL measurement, may intuitively also reap the advantages in terms of latency and efficiency from the support of on-demand DL-PRS, at least in the case of providing updated DL-PRS configurations within a shorter time frame in order to provide the UE Rx-Tx time difference measurements. 
Proposal 1: Support On-demand DL-PRS procedures based on UE-initiated and network-triggered requests.
Proposal 2: Support On-demand DL-PRS procedures for DL-based and DL+UL-based positioning methods.
2.2.1.3 UE Processing and Measurement Reporting 
Given the tight latency requirements in Rel-17 and the various supported processing times based on a UEs’ capabilities, it would be beneficial to define certain UE positioning processing timelines that can satisfy various latency constraints ranging from basic UEs that may have a higher DL-PRS symbol processing time to advanced UEs, that can process DL-PRS symbols in a much shorter duration.  In Rel-16, the processing capabilities have been defined in terms of the [4]:

Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE
· T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms

· N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Since the physical layer latency may be a function of multiple parameters including the reported (N, T) UE capability, DL-PRS configurations (DL-PRS periodicity), number of DL-PRS occasions, Measurement Gap (MG) configuration (MGRP) as observed in [5], a configured timeline can ensure that the UE completes the measurement, processing and reporting within the latency budget required at the LMF using physical layer signalling procedures.  Currently, the higher-layer parameters, responseTime and responseTimeNB, provided by the LMF have specified response times of 1000 ms - 128000 ms and 1000 ms-512000 ms, respectively. This is measured between the receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation (See Figure 2). It can be noted that the minimum response times do not currently meet any of the discussed commercial and IIoT use cases (<100 ms and <10 ms) and the nature of the higher layer signalling implies less control over how rapid the measurements can be provided to the network.
Observation 3: The minimum response times between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation do not meet any of the currently discussed commercial and IIoT use cases.
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Figure 2: Current UE Positioning Response time indication
The timeline can also capture additional information such as priority indications in order prioritize time critical positioning measurements. The lower layer control provided by such a timeline can also aid in reducing the time needed for reporting measurements that are ready to be reported and can be based on the report size and the next available UL grant or have been prioritized based on the LMF’s requirements.  Further details would need to be investigated in order to understand the measurement, processing and reporting details, e.g. how the LMF may trigger the use of MAC CE/DCI signalling for low latency reporting of positioning measurements, relationship between the size of measurement report and the next available UL grant, priority of the measurements to be reported and/or discarding measurements and associated indications not meeting the latency budget.

Proposal 3: Study the benefits for defining a UE positioning processing timeline in the context physical layer procedures, priority indications and UL grant availability for low latency measurement, processing and reporting.
2.2.1.4 Other Impacts  
In the context of positioning reliability and latency, single or multiple beam/TRP failures that involve DL-PRS transmissions can impact the overall positioning performance, including RAT-dependent positioning techniques that rely on DL and UL positioning measurements. In addition, the latency evaluations performed in [5], did not consider the additional delays incurred through PUSCH retransmissions of the measurement report, which can affect the overall end-to-end latency.  According to the current procedures the TargetDeviceErrorCauses IE would be triggered via the Error LPP message to the LMF in the event that the UE is unable to measure the DL-PRS resources within a given time window on any of the configured TRPs or any neighbouring TRPs. The overall delay associated with the retransmission of the PRS measurement configuration and subsequent reporting via LPP can therefore be high. 

Observation 4: Beam failure events and PUSCH retransmissions can introduce additional delays, which may affect the physical layer and end-to-end latency of determining a UE’s location estimate.
In the context of positioning, other non-optimal positioning radio events may occur such as the identification of multiple NLOS beams/multipath effects or a lack of suitable LOS beams will impact the quality of the DL-PRS measurements performed at UE and thus decrease the computed positioning accuracy at the LMF (UE-assisted positioning) or at the UE (UE-based positioning). This is an additional concern since it has been established that certain indoor factory setting have a high probability of NLOS components. It is therefore essential that positioning resiliency in a factory floor or Industrial IoT setting is required to meet the stringent cm-level precision and low latency for various IIoT applications.

Observation 5: NLOS TRPs/links can incur additional latency in terms of beam reselection procedures and can also affect the accuracy of a location estimate.
Accordingly, dynamic techniques involving DCI/MAC CE signalling particularly in the physical layer for DL-PRS configuration and provision need to be further explored in order reduce latency that would be otherwise incurred when using the current LPP signalling mechanism, e.g. faster TRP addition/removal/switching in order to receive a suitable LOS DL-PRS transmission. In such cases, the gNB may be involved to assist the LMF and UE to faster adapt to any changes in the radio environment. 

Proposal 4: Consider lower layer dynamic signalling mechanisms to enable rapid TRP addition/removal/switching for DL-PRS transmissions to enable the LMF and UE to better adapt to changes in the radio environment, especially in relation beam-failure and upon NLOS identification.

2.3 Network and Device Efficiency
2.3.1.1 Network Efficiency

The expected density of UEs performing positioning in IIoT scenarios within a limited geographic area and at any given time can be potentially very high, when compared to an outdoor scenario and therefore additional enhancements to reduce DL-PRS overhead need to be studied to ensure that the stringent positioning requirements may be satisfied as well as the efficient delivery of such configurations.  Furthermore, this DL-PRS overhead may scale up when performing measurement in FR2 and beyond using an increased number of beams.

Observation 6: The DL-PRS overhead can be potentially high in FR2 due to the density of UEs and transmission across all beams. 
Therefore, the DL-PRS resource overhead incurred by the network should be efficiently and dynamically managed, while considering the desired accuracy vs overhead trade-off. Techniques to reduce the DL-PRS transmission overhead across all beams as well as corresponding reporting overhead for specific UE(s) should also be considered. For example, depending on a priori information, e.g. based on the approximate location/feedback of the UE/group of UEs relative to the TRPs, the DL-PRS can be better optimized for on-demand signalling over a subset/group of TRPs as seen in Figure 3 and dynamic transmission in relation to the type of DL-PRS configuration (measurement and processing time, amount of resources required). This overlaps with the discussed on-demand DL-PRS feature, where the UE and LMF can trigger different updated DL-PRS transmissions based on the course location/general area of the UE or based on initial assistance information from the UE.
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Figure 3: DL-PRS transmission over a subset of beams based on apriori information
Similarly, the corresponding measurement reporting by the UE may be also configured based on this subset/group of beams. Such on-demand and dynamic DL-PRS configurations would avoid redundant DL-PRS transmissions, which are not beneficial for location estimation. In addition, techniques can also be applied where existing DL-PRS transmissions can be dynamically muted as seen noted in TRPs 1,2,3 and 6 of Figure 3. This can be applicable for both UE-assisted and UE-based positioning techniques.
Observation 7: A priori information can be exploited to optimize the DL-PRS transmission overhead.
Another overhead reduction technique can be applied from the UE perspective where DL-PRS transmissions from multiple TRPs within a pre-defined group can be received by the UE on the same Rx beam.  This would of course depend on the accuracy requirements and type of positioning method, e.g. DL-AoD, and further studies would be needed on the signalling details of defining such a TRP/Beam group. A further benefit of TRP/beam grouping would be reduced reporting overhead, where the UE is expected to use one or more DL-PRS resources belonging to the same TRP/beam group for generating a combined positioning measurement report instead of possibly having to transmit multiple reports associated with multiple DL-PRS resources within the same group.
Proposal 5: Study various DL-PRS transmission overhead reduction techniques from the network and UE perspective based on a priori information including dynamic DL-PRS transmission on a subset/group of TRPs and reception using a single beam.  
· FFS details such as the a priori information required by the network 
· FFS how to define the TRP/beam group.
2.3.1.2 Device Efficiency

During the RAN1#102-e meeting [2], initial agreements towards studying and enabling positioning procedures in RRC_IDLE/INACTIVE state were made:
1) Study the benefits in relation to latency, network/UE efficiency and UE power consumption.

2) FFS the positioning methods to be supported.
3) FFS the signalling framework to enable UE positioning in the RRC_IDLE and RRC_INACTIVE state.
Support for NR positioning UEs in RRC_IDLE/ RRC_INACTIVE would allow for energy efficient positioning measurement and reporting. This can be applicable to both UE-based and UE-assisted positioning techniques. In Rel-14, NB-IoT devices already supported the capability of performing measurements while in the RRC_IDLE state. The supported positioning techniques included E-CID, where the LMF could request NRSRP/NRSRQ measurements for intra-frequency and inter-frequency neighbouring cell measurements. 
Observation 8: Rel-14 NB-IoT devices already supported the capability of performing E-CID location measurements while in RRC_IDLE state.

Since current NR positioning procedures related to dedicated measurement configuration and reporting can only operate while in RRC_CONNECTED state this may already decrease device efficiency for Rel-16 UEs with limited battery capabilities, which are also required in IIoT applications such as asset tracking management, where a device with a long battery life is required. The accuracy and latency requirements should also be considered when performing RRC_IDLE/INACTIVE state positioning as the DL-PRS measurement configuration(s) may vary across the different states in terms of the required measurements as well as reporting delay during a state transition from RRC_IDLE/INACTIVE to RRC_CONNECTED . 
This is an apparent drawback in terms of higher latency for the IDLE positioning measurement feature of Rel-14 NB-IoT UEs, where the LMF would request the location measurements while in RRC_CONNECTED state and then transition to RRC_IDLE state to perform the measurements and subsequently transition back to RRC_CONNECTED state for the measurement reporting. This would imply two state transitions for the positioning procedure, i.e. 1) From RRC_CONNECTED state to RRC_IDLE state for performing measurements 2) From RRC_IDLE state to RRC_CONNECTED state for reporting. 
Observation 9: Consideration should be given to the state transitional latency when either performing measurements or reporting in separate states.
The support for performing NR-ECID related measurements while in RRC_IDLE/ RRC_INACTIVE state would have to be further investigated in Rel-17. However, due to the limited accuracy of NR-ECID techniques compared to other techniques, consideration of positioning measurements and reporting should also be given to enable other DL-based techniques such as DL-TDOA and DL-AoD. Furthermore, the measurement requirements between RRC_CONNECTED and RRC_IDLE/ RRC_INACTIVE state may differ, which may affect the accuracy of the measurements and thus the final location estimate. The LMF should also be cognizant of this aspect when providing the associated DL-PRS configuration (periodicity, BW, number of occasions, PRS pattern) based on the expected/current state of the UE. 
Proposal 6: Consider positioning measurement and reporting support for DL-based positioning methods.
Proposal 7: LMF should configure the appropriate DL-PRS configuration by taking into account the latency and accuracy requirements for RRC_IDLE/ RRC_INACTIVE state positioning.
Currently, the positioning system information including RAT-dependent positioning system information can be broadcasted for reception by a group of UEs within a RAN-level system information area.

In terms of lowering the DL-PRS configuration latency of UEs in RRC_IDLE/ RRC_INACTIVE state positioning, the UE may also acquire faster positioning system information updates while in RRC_IDLE/RRC_INACTIVE state, e.g. using lower layer signalling such as the paging DCI. 
Proposal 8: Consider physical layer enhancements for lowering the DL-PRS configuration latency while in RRC_IDLE/RRC_INACTIVE state.

2.4 Accuracy Impacts
2.4.1.1 Multipath Effects

In Rel-17 IIoT positioning scenarios, the effects of multipath and NLOS are deemed to be detrimental to the overall accuracy of a UE’s location estimate especially in densely cluttered environments and hence it was agreed that multipath mitigation techniques will be investigated in this SI for improving positioning accuracy as noted in in [2]. There are a variety of implementation based NLOS identification techniques in literature including hypothesis testing, machine learning techniques using feature extraction, RMS delay spread, amplitude, range estimates, etc., to mitigate the effects of NLOS on location estimate accuracy.  Furthermore, feature extraction techniques may be based on a variety of signal processing techniques including but not limited to, signal standard deviation and mean, signal kurtosis, skewness, Rician K-factor and goodness of fit techniques, log-mean at the receiver.
Observation 10: A host of implementation-based solutions exist for mitigating the effects of NLOS/multipath on location estimation.
In the context of RAT-dependent positioning methods, a measurement and signalling framework for identification of TRPs/links deemed to be LOS/NLOS can serve as assistance information for the LMF/UE in order to compute the UE’s location estimate. This can enable the UE/LMF to trigger a dynamic DL-PRS configuration request, depending on the TRP/link status, i.e. being classified as LOS/NLOS, insufficient availability of LOS Tx beams from a participating gNB. In a dynamic environment such as an indoor factory scenario, the TRP status may be time varying depending on the movement of objects. Therefore the TRP status may change over time and may depend on a certain periodic time interval over which the LOS/NLOS measurements are performed.
 Proposal 9: A Measurement and signalling framework for LOS/NLOS identification can be deemed beneficial for the LMF/UE. Aspects of FFS include: 
· Triggering and reporting the TRP/link status in terms LOS/NLOS.
· Associated procedures in the event of insufficient availability of suitable LOS TRPs/links.
· Measurement period for LOS/NLOS TRP/link classification. 
3 Conclusion
The following observations are presented:

Observation 1: On-demand DL-PRS has benefits towards enabling the flexible request and update of dynamic DL-PRS configurations.
Observation 2: The request for on-demand DL-PRS configuration(s) can be initiated by both the UE and LMF depending on the scenario.
Observation 3: The minimum response times between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation do not meet any of the currently discussed commercial and IIoT use cases.
Observation 4: Beam failure events and PUSCH retransmissions can introduce additional delays, which may affect the physical layer and end-to-end latency of determining a UE’s location estimate.
Observation 5: NLOS TRPs can incur additional latency in terms of beam reselection procedures and can also affect the accuracy of a location estimate.
Observation 6: The DL-PRS overhead can be potentially high in FR2 due to the density of UEs and transmission across all beams.

Observation 7: A priori information can be exploited to optimize the DL-PRS transmission overhead.

Observation 8: Rel-14 NB-IoT devices already supported the capability of performing E-CID location measurements while in RRC_IDLE state.

Observation 9: Consideration should be given to the state transitional latency when either performing measurements or reporting in separate states.
Observation 10: A host of implementation-based solutions exist for mitigating the effects of NLOS/multipath on location estimation.
The summarized proposals are as follows:

Proposal 1: Support On-demand DL-PRS procedures based on UE-initiated and network-triggered requests.

Proposal 2: Support On-demand DL-PRS procedures for DL-based and DL+UL-based positioning methods. 
Proposal 3: Study the benefits for defining a UE positioning processing timeline in the context physical layer, procedures, priority indications and UL grant availability for low latency measurement, processing and reporting.

Proposal 4: Consider lower layer dynamic signalling mechanisms to enable rapid TRP addition/removal/switching for DL-PRS transmissions to enable the LMF and UE to better adapt to changes in the radio environment, especially in relation beam-failure and upon NLOS identification.

Proposal 5: Study various DL-PRS transmission overhead reduction techniques from the network and UE perspective based on a priori information including dynamic DL-PRS transmission on a subset/group of TRPs and reception using a single beam.  

· FFS details such as the a priori information required by the network.
· FFS how to define the TRP/beam group.
Proposal 6: Consider positioning measurement and reporting support for DL-based positioning methods.

Proposal 7: LMF should configure the appropriate DL-PRS configuration by taking into account the latency and accuracy requirements for RRC_IDLE/ RRC_INACTIVE state positioning.
Proposal 8: Consider physical layer enhancements for lowering the DL-PRS configuration latency while in RRC_IDLE/RRC_INACTIVE state.
Proposal 9: A Measurement and signalling framework for LOS/NLOS identification can be deemed beneficial for the LMF/UE. Aspects of FFS include: 

· Triggering and reporting the TRP/link status in terms LOS/NLOS.

· Associated procedures in the event of insufficient availability of suitable LOS TRPs/links.
· Measurement period for LOS/NLOS TRP/link classification.
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