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Introduction
The Rel-18 WID [1] for NR positioning contains several enhancements:
· Support of sidelink positioning (including ranging) in NR systems
· Support of UE-based and LMF-based integrity of RAT-dependent positioning methods
· Support of LPHAP use-case 6 [TS 22.104]
· Support of positioning for UEs with Reduced Capabilities
· Support of bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers
· Support of NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning
For some enhancements, RRM core requirements are discussed in this contribution and few proposals on the further proceeding are made. 
Discussion
Impacts to RRM core requirements for some of the above enhancements are discussed in this section.
NR DL and UL carrier phase positioning
The WID depicts the RAN4 work related to this accuracy improvement technology as replicated below:
	· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].




RAN1 status on reference signal design and PHY layer measurements 
Reference signals for NR carrier phase positioning (NR CPP)
During the FS_NR_pos_enh2 study item, RAN1 concluded to make reuse of the existing reference signals for NR positioning, i.e. PRS for DL carrier phase measurement and SRS for positioning for UL carrier phase measurement.
Physical layer measurements for NR carrier phase positioning (NR CPP)
During the FS_NR_pos_enh2 study item, different physical layer measurements were considered without concluding on them. In particular, following measurements for DL and UL UE-assisted NR carrier phase positioning are listed in [2]:
	For DL UE-assisted NR carrier phase positioning, at least the following options are considered:
-	The difference between the carrier phase measured from the DL PRS signal(s) of the target TRP and the carrier phase measured from the DL PRS signal(s) of the reference TRP
-	The carrier phase measured from the DL PRS signal(s) of a TRP.
For UL UE-assisted NR carrier phase positioning, at least the carrier phase measured from the UL SRS for positioning purpose is considered.




RAN4 will need to wait on RAN1’s agreement on new measurement types for NR carrier phase positioning, to be specified in TS 38.215, based on selected physical layer measurements. As the Rel-16 reference signals for NR positioning are reused, it is expected that RAN1 will discuss and conclude on the measurement types for NR positioning based on the above options in [2] in their next meetings, so that RAN4 can continue to investigate respective measurement procedures.
Supported RRC modes
According to the WID, NR CPP is targeted both for RRC_INACTIVE and RRC_CONNECTED states. When NR DL carrier phase measurements are performed in RRC_INACTIVE state, UE needs to retune to the wider PRS bandwidth from the initial BWP similar as in Rel-17. In this case, collision with other reference signals and downlink channels should be considered. Higher power consumption when receiving with wide PRS BW in RRC_INACTIVE is expected. Nevertheless, this impact is comparable to Rel-17 NR positioning techniques operating in RRC_INACTIVE, as single carrier transmission is specified in [1]. The maximum PRS BW for NR DL CPP and maximum SRS BW for NR UL CPP for RRC_INACTIVE should be investigated in regard to performance requirements. Similar aspects need to be investigated for NR DL carrier phase measurements and NR UL carrier phase measurements in RRC_CONNECTED state when performing measurements without gaps.
RAN4 to investigate and specify RRM impacts from NR CPP for RRC_INACTIVE and RRC_CONNECTED states for single carrier / PFL.
RRM Impacts
Targeted bandwidth range for PRS/SRS
In our view, the targeted PRS/SRS BW range for NR CPP should be aligned to Rel-16/Rel-17 for RRC_ CONNECTED and to Rel-17 for RRC_INACTIVE. This relates to both RRM core requirements and RRM performance requirements in TS 38.133.  
RAN4 to align the targeted PRS/SRS BW range for NR CPP to positioning techniques specified in Rel-16/Rel-17 in regard to RRM core and performance requirements.
Impacts from mobility procedures 
[bookmark: _Hlk127306917]The impact on measurement requirements for NR CPP due to mobility procedures should be investigated by RAN4 similar as done for Rel-16/Rel-17 positioning techniques. This refers to RRM impacts from handover, RRC re-establishment, SRS reconfiguration, timing advance / autonomous timing adjustments, etc. similar as done for Rel-16/Rel-17.  
The impact on measurement requirements for NR CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
[bookmark: _Hlk127444409]Measurement period requirements 
For carrier phase measurements, the measurement period requirements need to be revisited. When UE is configured with an active BWP that covers the PRS BW, measurements tracking phase change over time can be performed without measurement gaps. We also need to consider the scenario that PRS is configured over a wider BW. For a wider PRS BW, the PRS transmission may be performed outside the active BWP. Then, MG-assisted measurements are required in RRC_CONNECTED state, similar as supported in Rel-16 and Rel-17. Considering both scenarios, that PRS BW is fully covered by the active BWP or not, both gapless and MG-assisted measurement modes need to be supported for NR CPP. 
RAN4 to specify support for gapless and MG-assisted measurement modes for NR CPP in RRC_CONNECTED state as supported in Rel-16 and Rel-17.
In our view a revision of the WID [1] is preferable like given below. 
	· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements with and without measurement gaps in connected mode and in inactive mode (including PRS measurement period/reporting) and procedures [RAN4].



Thus, the following proposal is made.
	RAN4 to support the following revision to WID [1] to consider MG-assisted measurements: 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements with and without measurement gaps in connected mode and in inactive mode (including PRS measurement period/reporting) and procedures [RAN4].
Measurement reporting requirements
For carrier phase measurements, measurement reporting requirements need to be specified based on the reporting range and reporting granularity. New carrier phase measurement type(s) or differential carrier phase measurement type(s) is assumed to be introduced and the measurement results need to be reported to LMF. Based on RAN1 agreement, the phase/differential phase may be determined and reported per path, to improve accuracy in the multi-path scenario. Depending on the measurement types specified in TS 38.215 supported for carrier phase measurements (i.e., phase/differential phase measurements, per path measurements, and the combination with existing measurement types such as TOA measurements, and PRS-RSRP / PRS-RSRPP measurements), RAN4 needs to determine the measurement reporting quantities, both for DL and UL NR CPP measurements and if they shall be reported to LMF separately or jointly with other measurement types. Also, the impact on measurement reporting delay requirements needs to be investigated.  
The following proposal is made.
RAN4 to investigate and specify measurement reporting and measurement delay requirements based on measurement types specified in TS 38.215.
Measurement accuracy requirements 
Measurement accuracy requirements need to be defined for preferred PRS/SRS BW configurations. In our view, the PRS/SRS BW configurations considered for Rel-16 and Rel-17 should also be considered for NR CPP accuracy requirements.
RAN4 to consider the PRS/SRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements.
Related to propagation channels, TDL-A and TDL-C profiles were used for specifying measurement accuracy for fading channel in Rel-16/Rel-17. These are NLOS profiles. In the RAN1 feasibility study [2], the accuracy of NR carrier phase positioning has been evaluated under different scenarios (e.g., InF-SH, InF-DH) as defined in TR 38.901. In fact, for NR CPP, indoor office deployments as well as indoor factory (InF) deployments in the IIOT context are a major use case, where the LOS component is more expressed. Thus, RAN4 needs to study typical propagation profiles for NR CPP, i.e. Ricean profiles TDL-D and TDL-E and indoor / InF profiles used by RAN1.
RAN4 to investigate and agree which fading channel profiles to be used for specifying NR CPP measurement accuracy aside AWGN channel.
According to RAN1 TR 38.859 [2], baseline performance will use a single measurement instance. In addition, RAN4 should investigate the performance and latency impact from using multiple measurement instances for the investigated propagation channels.
RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for PRS and SRS for positioning CPP measurements, respectively, for the cases of a single and multiple measurement instances.
Positioning for UEs with Reduced Capabilities
The WID depicts the RAN4 work related to this enhancement as replicated below:
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].




Supported RRC States
It is noted that the WID [1] does not mention the supported RRC states. In our view, positioning support for RRC_INACTIVE and RRC_CONNECTED states should be specified for RedCap, as done for MBB UE’s in Rel-17. In addition, RedCap UE’s may stay longer in RRC_INACTIVE states compared to MBB UE’s. 
Thus, following proposal is made.
RAN4 to agree on the following revision to WID [1] to consider support for RedCap positioning in both RRC states:
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs) in RRC_INACTIVE and RRC_CONNECTED states
Supported positioning techniques 
The WID [1] does not mention the scope of positioning techniques to be considered for RedCap UE’s. 
Regarding the aspect, whether RedCap positioning enhancements should be limited to Rel-16 and Rel-17 positioning techniques or extended to cover also Rel-18 positioning techniques, our understanding is that Rel-16 and Rel-17 is in the primary focus and Rel-18 enhancements would be applicable to RedCap UE’s in a later release, i.e. Rel-19. 
However, we welcome views from operators and manufacturers on extending the scope to Rel-18 positioning techniques, i.e. to also consider NR CPP, PRS/SRS BW aggregation and LPHAP to be applied to RedCap UE’s in Rel-18. 
RAN4 to request RAN plenary to clarify the scope of positioning techniques to be applied to RedCap UE’s, while pointing out that positioning techniques in Rel-16 and Rel-17 are considered by RAN4 to be in the primary focus.
RRM Impacts
Impacts from Frequency Hopping 
For RedCap positioning, the reduced RF bandwidth of 20 MHz in FR1 and 100 MHz in FR2, respectively, is a limiting factor for PRS reception/SRS transmission. Also, since reduced number of Rx antennas is used (i.e. 1 Rx and 2 Rx RedCap UE in FR1 and 2 Rx RedCap UE in FR2), the positioning accuracy is expected to be degraded. To compensate the loss in positioning accuracy, RedCap UE may perform frequency hopping for DL PRS reception and for UL SRS transmission beyond its maximum RF bandwidth, as will be investigated by RAN1 and RAN2. However, frequency hopping may increase the complexity of RedCap UE since RedCap is targeting a low-complexity device with relaxed processing time. In that case, if RedCap positioning is performed with frequency hopping, the RRM impact due to frequency hopping needs to be assessed both for RRC_INACTIVE and RRC_CONNECTED states.
RAN4 to investigate and specify the RRM impact due to frequency hopping for both RRC_INACTIVE and RRC_CONNECTED states.
Frequency hopping may make use of the BWP switching procedure, which has the drawback of long switch delay of 3 ms. This time gap between frequency allocations cannot be used for data communication and increases the latency for positioning measurements. Thus, RAN4 may need to investigate, if smaller time gaps due to frequency hops can be specified. It is assumed that RAN1 will approach RAN4 on this matter.
Impacts to RedCap device types 
For RedCap positioning, according to the WID [1] both 1 Rx and 2 Rx RedCap UE’s will be considered. 
· For 2 Rx RedCap UE, the requirements specified for positioning measurements in Rel-16 / Rel-17 can form a baseline, except the range of supported PRS BW in case no frequency hopping is used. The impact of frequency hopping, as designed by RAN1 and RAN2, will need to be analyzed in terms of maximum supported PRS / SRS BW. 
· For 1 Rx RedCap UE, it is expected that measurement requirements will differ from existing Rel-16 / Rel-17 requirements, both for measurement period requirements and measurement accuracy requirements, similar as has been the case when introducing 1 Rx RedCap RRM requirements in Rel-17. 
RAN4 to investigate if Rel-16/Rel-17 requirements for positioning measurements can be taken as baseline for 2 Rx RedCap UE and to investigate which specific measurement period and measurement accuracy requirements for NR positioning need to be specified for 1 Rx RedCap UE.
Impacts from mobility procedures 
The impact on measurement requirements for RedCap UE due to mobility procedures should be investigated by RAN4 similar as done for Rel-16/Rel-17 positioning techniques. This refers to RRM impacts from handover, RRC re-establishment, SRS reconfiguration, timing advance / autonomous timing adjustments, etc. similar as done for Rel-16/Rel-17. For instance, whether the PRS measurement has to be restarted or can be resumed after handover / RRC-reestablishment in RRC_CONNECTED state or cell reselection in RRC_INACTIVE state. 
The impact on measurement requirements for RedCap UE’s supporting NR positioning due to mobility procedures should be investigated by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
Measurement period and reporting requirements 
The depicted changes to reduce the device capability will have an impact on RRM core requirements. When RedCap UE is in RRC_CONNECTED state, measurement period and reporting requirements for DL PRS measurements need to be studied for both 1 Rx and 2 Rx UE’s. Similarly, if the UE is in RRC_INACTIVE state, the impact on the measurement period and reporting requirements for DL PRS measurements will need to be investigated considering the DRX or eDRX cycle. 
Moreover, in RRC_CONNECTED state, the PRS measurements can be performed within MG or outside MG using PPW. If the measurement is done outside MG with PPW, the different PPW types will need to be considered based on UE capability to specify the measurement requirements. 
RAN4 to investigate and specify the RRM impact on measurement period and measurement reporting requirements for RedCap UEs.
PRS/SRS bandwidth aggregation
The WID depicts the RAN4 work related to this enhancement as replicated below:
	· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].



RRM Impacts
Concurrent CA/DC for communication and positioning
For PRS/SRS bandwidth aggregation, using up to three intra-band contiguous carriers, the CCs can be shared between CA/DC for communication and positioning. The PRS/SRS bandwidth can exploit the contiguous carriers with equal or unequal bandwidths and hence the PRS/SRS is coherently transmitted in entire carrier bandwidth since a single RF chain is assumed. In particular, RAN4#105 discussed the conditions/assumptions on CCs for PRS/SRS bandwidth aggregation as follows: 
	Agreements:
· Discuss whether MC positioning measurements can be performed on the activated or deactivated CC’s or on non-serving carriers during the WI phase.

Agreements:
· Discuss the impact of MC positioning measurement on the CA/DC for communication when both are configured in parallel during the WI phase.




When the CCs are partially deactivated, the deactivated CCs can be used for positioning measurements. Also, non-serving carriers can be used for positioning measurements to achieve an accuracy improvement. Therefore, the number of CCs used for MC positioning measurements can change based on how the CCs are configured for communication and positioning measurements.
Maximum BW for PRS/SRS
When wider PRS/SRS BW is used for bandwidth aggregation, the maximum targeted aggregated BW for PRS / SRS should be determined.
SRS BW aggregation 
For SRS BW aggregation, Tx timing requirements for UE transmitting SRS over 2 or 3 contiguous carriers need to be defined.
Measurement period 
For PRS/SRS bandwidth aggregation in the intra-band contiguous CA scenario, the measurement period requirements need to be specified. The WID specifies to use MG-assisted measurements only in RRC_CONNECTED state, similar as done for Rel-16. Similarly, the necessary measurement requirements including measurement period for DL PRS measurements need to be specified for RRC_INACTIVE state. 
Another aspect is the impact to the PFL definition in the PRS bandwidth aggregation case. When UE has to monitor configured PFLs, the measurement period requirements and measurement gap sharing including CSSF will be impacted by the priority of the PRS measurement and by the PRS muting pattern. 
Furthermore, mobility procedures will have an impact on the measurement period requirements. For instance, impacts from handover, RRC reestablishment, SRS reconfiguration, timing advance and autonomous UL timing adjustments, etc. will need to be considered to determine the measurement period requirements for the BW aggregated case while reusing the measurement period requirements in the non-BW aggregation case. 
Measurement reporting 
For PRS/SRS bandwidth aggregation in the intra-band contiguous CA scenario, measurement reporting requirements including measurement reporting delay need to be specified based on the reporting range and reporting granularity. It needs to be investigated whether there will be common reporting for all involved CCs or individual reporting. For instance, RSTD and UE Rx-Tx time difference measurement reports may be common for all CCs, while PRS-RSRP and PRS-RSRPP measurement reports may be individual for each CC. Moreover, reporting requirements may be defined when different positioning procedures for PRS-RSRP, PRS-RSRPP, AoA, and AoD are concurrently operated. In that case, the impact on measurement reporting delay requirements will also need to be addressed.  
Measurement accuracy 
PRS/SRS bandwidth aggregation will enable to achieve a higher measurement accuracy than achievable in Rel-16/Rel-17. The potential of performance improvement taking intio account RF and BB impairments needs to be identified. Measurement accuracy requirements need to be defined for two and three contiguous carriers and for a given BW of the carrier with equal or unequal BW of the carriers. For instance, since the number of carriers for positioning may be reduced due to the concurrent data transfer, the measurement accuracy may be impacted through concurrent CA/DC operation. In addition, the accuracy can be affected by RF impairments such as group delay calibration error or phase noise. To take into account these impairments, performance margins need to be defined as done for Rel-16/Rel-17.  
RAN4 to investigate and specify the RRM impact for PRS/SRS bandwidth aggregation with regard to
· concurrent CA/DC communication when sharing CCs for CA/DC data transfer and positioning,
· maximum targeted aggregated BW for PRS / SRS,
· Tx timing requirements for SRS BW aggregation, 
· measurement period requirements for MG-assisted mode in RRC_CONNECTED and gapless mode in RRC_INACTIVE,
· measurement reporting requirements including measurement delay, and
· measurement accuracy requirements for two and three contiguous carriers for a given BW of the carrier with equal or unequal BW of the carriers.
Low Power High Accuracy Positioning
The WID depicts the RAN4 work related to this enhancement as replicated below:
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



RRM Impacts
RAN4 will define measurement period and reporting requirements for DL PRS measurements in the LPHAP use-case 6 scenario both in RRC_INACTIVE and RRC_IDLE states. In RRC_INACTIVE state, these requirements need to be specified for eDRX cycle > 10.24s, whereby the exact range for eDRX cycle will be provided by RAN2. Moreover, measurement transition requirements for change of SRS positioning validity area in RRC_INACTIVE state will need to be addressed. 
RAN4 to investigate and specify the RRM impact to measurement period and measurement reporting requirements when UE measures in RRC_IDLE or RRC_INACTIVE state, and the RRM impact due to extended eDRX and change of positioning validity area in RRC_INACTIVE state for LPHAP use-case 6.
Sidelink Positioning
The WID depicts the RAN4 work related to this enhancement as replicated below:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: 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.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].




RRM Impacts
For sidelink positioning, the physical layer structure, reference signal design, measurement types and resource allocation procedures for SL positioning need to be investigated and specified by RAN1. From RAN1 perspective, the potential specification impact for sidelink positioning includes the operation with PC5, new definition of SL PRS, SL positioning measurement types, etc. Also, the potential specification impact from RAN2 perspective includes a new protocol for SL positioning procedures between UEs and a separate ASN.1 module from LPP. While still a number of design choices have to be made in RAN1 and RAN2 and respective core requirements to be specified for the new SL feature, no RAN4 impact can be identified yet. Therefore, RAN4 should await further progress in RAN1 and RAN2. 
As RAN4 impact can only be identified once the sidelink positioning design in RAN1/RAN2 is more mature, RAN4 should await further RAN1/2 progress.
Integrity
The WID depicts the RAN4 work related to this enhancement as replicated below:
	· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods [RAN2, RAN3].



RRM impacts
The scope of this work is related to RAN 2 and RAN3. No RRM requirements are expected to be impacted.
RAN4 to agree there is no impact on RRM requirements due to the support of UE-based and LMF-based integrity of RAT-dependent positioning methods.
Conclusion
The scope of RRM impacts for Rel-18 Expanded and Improved NR positioning is investigated in this contribution.
The following proposals are made.	
1. RAN4 to investigate and specify RRM impacts from NR CPP for RRC_INACTIVE and RRC_CONNECTED states for single carrier / PFL.
RAN4 to align the targeted PRS/SRS BW range for NR CPP to positioning techniques specified in Rel-16/Rel-17 in regard to RRM core and performance requirements.
The impact on measurement requirements for NR CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
RAN4 to specify support for gapless and MG-assisted measurement modes for NR CPP in RRC_CONNECTED state as supported in Rel-16 and Rel-17.
	RAN4 to support the following revision to WID [1] to consider MG-assisted measurements: 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements with and without measurement gaps in connected mode and in inactive mode (including PRS measurement period/reporting) and procedures [RAN4].
RAN4 to investigate and specify measurement reporting and measurement delay requirements based on measurement types specified in TS 38.215.
RAN4 to consider the PRS/SRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements.
RAN4 to investigate and agree which fading channel profiles to be used for specifying NR CPP measurement accuracy aside AWGN channel.
RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for PRS and SRS for positioning CPP measurements, respectively, for the cases of a single and multiple measurement instances
RAN4 to agree on the following revision to WID [1] to consider support for RedCap positioning in both RRC states:
· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs) in RRC_INACTIVE and RRC_CONNECTED states
RAN4 to request RAN plenary to clarify the scope of positioning techniques to be applied to RedCap UE’s, while pointing out that positioning techniques in Rel-16 and Rel-17 are considered by RAN4 to be in the primary focus.
RAN4 to investigate and specify the RRM impact due to frequency hopping for both RRC_INACTIVE and RRC_CONNECTED states.
RAN4 to investigate if Rel-16/Rel-17 requirements for positioning measurements can be taken as baseline for 2 Rx RedCap UE and to investigate which specific measurement period and measurement accuracy requirements for NR positioning need to be specified for 1 Rx RedCap UE.
The impact on measurement requirements for RedCap UE’s supporting NR positioning due to mobility procedures should be investigated by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
RAN4 to investigate and specify the RRM impact on measurement period and measurement reporting requirements for RedCap UEs.
RAN4 to investigate and specify the RRM impact for PRS/SRS bandwidth aggregation with regard to
· concurrent CA/DC communication when sharing CCs for CA/DC data transfer and positioning,
· maximum targeted aggregated BW for PRS / SRS,
· Tx timing requirements for SRS BW aggregation, 
· measurement period requirements for MG-assisted mode in RRC_CONNECTED and gapless mode in RRC_INACTIVE,
· measurement reporting requirements including measurement delay, and
· measurement accuracy requirements for two and three contiguous carriers for a given BW of the carrier with equal or unequal BW of the carriers.
RAN4 to investigate and specify the RRM impact to measurement period and measurement reporting requirements when UE measures in RRC_IDLE or RRC_INACTIVE state, and the RRM impact due to extended eDRX and change of positioning validity area in RRC_INACTIVE state for LPHAP use-case 6.
As RAN4 impact can only be identified once the sidelink positioning design in RAN1/RAN2 is more mature, RAN4 should await further RAN1/2 progress.
RAN4 to agree there is no impact on RRM requirements due to the support of UE-based and LMF-based integrity of RAT-dependent positioning methods.
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