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1. 	Introduction
This document provides a summary of the observations and proposals made in the contributions submitted to agenda item 6.8.2.3: LPP. 
The following contributions were submitted:
[1]	R2-2002938, "Discussion on additional path reporting", ZTE Corporation.
[2]	R2-2003061, "Remaining issues with LPP", Huawei, HiSilicon.
[3]	R2-2003130, "Measurement Reporting for UE based positioning",	Ericsson.
[4]	R2-2003318, "Handling on TRP-ID", Intel Corporation.
[5]	R2-2003730, "UE Rx – Tx time difference definition in LPP", Samsung.


2. 	Additional Path Reporting
Enhancements to the additional path reporting are proposed by ZTE in [1]. It was observed that [1]
Observation 1:The number of additional paths reported could affect positioning accuracy.
However, the contribution in [1] did not provide any details (e.g. simulation results etc.) on how the positioning accuracy is affected. 
The following proposal is made in [1]:
Proposal 1: Relative path strength and strongest path indication should both be supported for additional path reporting to LPP.
Given that this feature has also been discussed at previous RAN2#109e without consensus, it is recommended that interesting companies discuss this feature in RAN1 e.g. as part of positioning enhancements. 

Rapporteur’s Proposal 1: Interesting companies should discuss any enhancements to the additional path reporting feature in RAN1 e.g. as part of the positioning enhancements study for Rel-17.

Huawei, HiSilicon describe in [2] that the current definition in LPP for the additional path reporting is ambiguous/unclear; in particular together with the additional measurement reporting capability. The Figure below is provided in [2] which illustrates the different path timing possibilities (for different resources of two exemplary TRPs):
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The blue line illustrates the nr-RSTD-ResultDiff (provided in IE NR-DL-TDOA-AdditionalMeasurementElement).
[bookmark: _Hlk37725632]The red line illustrates the nr-AdditionalPathList for the "main RSTD" (outside the NR-DL-TDOA-AdditionalMeasurementElement).
The green and orange dashed curves are the candidates for the nr-AdditionalPathList for NR-DL-TDOA-AdditionalMeasurementElement according to [2].
The following clarification is proposed [2]: 
Proposal 6: Clarify the reference time for reporting the path differential TOA in nr-AdditionalPathList-r16 should always be the TOA of the path used for nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 for a TRP.
· The changes are included in the TP in section 5.4.
(i.e., Proposal 6 above [2] corresponds to the green curve)

Rapporteur’s Proposal 2: RAN2 should discuss the interpretation of additional paths measurements (nr‑AdditionalPathList) in case of additional timing measurements are reported. 


3. 	Common IEs Request Location Information
3.1	Response Time
Huawei, HiSilicon observe in [2] that the LPP ResponseTime can be provided in 1-second or 10-seconds granularity. It was argued in [2], that a 1-second end-to-end latency is required for Rel-16, and therefore, a LPP response time less than 1‑second would be desired (e.g., to have some margin for non-LPP signalling) [2]:
Observation 1: The current regularity of the measurement report for UE fails to meet the 1s end-to-end latency requirements.
 Proposal 1: Introduce 100-ms level granularity for the response time in CommonIEsRequestLocationInformation.
· The changes are included in the TP in section 5.1 of [2].
According to Summary Rapporteur’s understanding, no contributions on latency have been discussed in detail in RAN2 before. Also, the definition of latency may not be the same as TTFF (i.e., ResponseTime) and the IE ResponseTime is common to all positioning methods. 

Rapporteur’s Proposal 3: Interesting companies should discuss any enhancements to common reporting in future Releases; e.g. as part of the positioning/latency enhancements study for Rel-17.

3.2	Location Information Type
In [3] Ericsson argues that due to the introduction of UE-based DL-TDOA and DL-AoD positioning modes in Rel-16, "the concept of information type needs to be updated" [3] such that the UE reports both, a location estimate and location measurements. A discussion in [3] results in the following observation [3]:
Observation 1 : With UE-assisted positioning, the operator obtains information via the reported measurements and quality from the devices as well as the positioning and estimated uncertainty that can be used to optimize configurations, procedures, deployments costs etc.
Observation 2 : With UE-based positioning, the operator does not have sufficient information to optimize the radio network deployment, positioning signal configurations, procedures, costs, etc
Ericsson states in [3], that in many cases the UE should report both, a location estimate as well as positioning measurements, which results in the following proposals [3]:
Proposal 1: Introduce the new location type locationEstimateAndMeasurementsRequired, meaning that the target device shall return a location estimate and measurements if possible, or indicate an error if not possible.
Proposal 2: The target device configured with the location information type locationEstimateAndMeasurementsRequired shall provide location estimate via the CommonIEsProvideLocationInformation and measurements or errors via the *-ProvideLocationInformation IEs just as with the existing location information types.
Proposal 3: RAN2 shall discuss whether there is a need for any additional target device error causes associated to the locationEstimateAndMeasurementsRequired location information type.
A text proposal is provided in [3] accordingly.
Although, the contribution in [3] mentions that there are "many use cases" for this feature, none seems being provided/described in [3]. A location server should always be able to calculate a location from the UE-measurements in UE-assisted mode.

Rapporteur’s Proposal 4: RAN2 should discuss the use cases for a new LocationInformationType ‘locationEstimateAndMeasurementsRequired’ in IE CommonIEsProvideLocationInformation first, before introducing the feature in LPP.   

4. 	Common IEs Request Request Assistance Data
Huawei, HiSilicon argue in [2] that a request for assistance data should not only provide the UE current Pcell identity, but also PSCell/Scell information. It was commented in [2] that PSCell/Scell information could be helpful for the LMF e.g., in case a target device does not support inter-frequency DL RSTD [2]:
Proposal 2: Introduce PSCell/Scell information reporting in CommonIEsRequestAssistanceData.
· The changes are included in the TP in section 5.2 of [2].
According to Summary Rapporteur’s understanding, this issue was proposed in previous Releases. One of the arguments against this feature was that the activation/deactivation of Scell’s can be a rather dynamic process, and the information provided by a UE may be outdated/less useful by an location server. 

Rapporteur’s Proposal 5: RAN2 should discuss whether PSCell/Scell information should be provided by a target device in CommonIEsRequestAssistanceData. 


5. 	SSB Assistance Data
Huawei, HiSilicon argue in [2] that the use case for the SMTC included in the SSB assistance data is not quite clear. It was pointed out in [2], that the SMTC information in the SSB assistance data is indeed still a working assumption in RAN1. It is proposed to remove the SMTC information in the SSB assistance data in [2]: 
Proposal 3: Delete the fields smtc-r16 and duration-r16 from NR-SSB-Config-r16.
· The changes are included in the TP in section 5.3.
Proposal 4: Send an LS to RAN1 to ask the above questions for clarification.
Given that the SMTC information is part of the RAN1 parameter list, it should not be removed without RAN1 consultation.
Rapporteur’s Proposal 6: RAN2 should inform RAN1 of the RAN2 discussion and concerns related to the SMTC information in the SSB assistance data, and ask RAN1 for any status update of the working assumption in RAN1. 


6. 	DL-PRS Assistance Data
6.1	QCL Information
Huawei, HiSilicon argue in [2] that the QCL Type D information between two DL-PRS Resources was only introduced to support DL-AoD positioning; i.e., to force a target device to use the same RX beam for receiving multiple DL-PRS Resources from the same TRP. 
Since the assistance data and/or location request can be customized for DL-AoD, there appears to be no need for QCL Type D information between two DL-PRS Resources according to [2]:
Proposal 5: Send an LS to RAN1 to ask whether PRS-PRS QCL indication is still needed if the higher layer signalling can already indicate UE to perform DL-AoD measurements (DL-AoD-RequestLocationInformation) on PRS for DL-AoD positioning (DL-AoD-ProvideAssitanceData).

Rapporteur’s Proposal 7: RAN2 should inform RAN1 of the RAN2 discussion and ask whether PRS-PRS QCL Type D indication is still needed (this may be a combined LS to RAN1 incl. Rapporteur’s Proposal 6).


7. 	TRP ID
Huawei, HiSilicon argue in [2] that the IE TRP-ID in RAN2 may create confusion with the TRP ID definition in RAN3 and proposes the following clarification [2]:
Proposal 7: RAN2 to clarify the following understanding
· TRP ID is used with Cell ID to uniquely identify a TRP between NG-RAN and LMF.
· PRS ID is used between UE and LMF to uniquely identify a TRP within a LPP session.
· RAN2 will remove the IE TRP-ID (move the fields to the parent IEs) or change the name of the IE and field names associated with the IE in LPP.
Intel provides a summary of TRP-ID issues in [4]. Ultimately, the following Table of required TRP-ID elements for various IEs is derived in [4]:
	IE name
	Required fields

	NR-Multi-RTT-MeasElement
	dl-PRS-ID

	NR-DL-AoD-MeasElement
	dl-PRS-ID

	NR-DL-TDOA-MeasElement
	dl-PRS-ID

	NR-MeasuredResultsElement
	pci, CGI and ARFCN

	NR-TimeStamp
	None

	DL-PRS-IdInfo
	dl-PRS-ID

	NR-DL-PRS-AssistanceDataPerTRP
	dl-PRS-ID and ARFCN

	NR-SSB-Config
	PCI and ARFCN

	ReferenceTRP-RTD-Info
	dl-PRS-ID

	RTD-InfoElement
	dl-PRS-ID

	NR-DL-PRS-BeamInfo
	dl-PRS-ID

	TRP-LocationInfoElement
	dl-PRS-ID



The above Table summarizes the IEs which currently make use of the IE TRP-ID, and which fields of the IE TRP-ID is/are required for the functionality in the corresponding parent IE.
Summary Rapporteur’s comment: A Cell-ID may be required in NR-TimeStamp to indicate the cell/TRP from which the SFN has been derived.
The discussion in [4] results in the following proposal [4]:
Proposal: Remove the TRP ID IE, and indicate fields for below cases [Table above] separately. 

Rapporteur’s Proposal 8: RAN2 should discuss whether
	(a)	to change the name of the IE TRP-ID (e.g., to distinguish from the RAN3 TRP-ID), or  
(b)	 to remove IE TRP-ID from LPP and add the relevant TRP-ID fields to the individual parent IEs.


8. 	UE Rx – Tx time difference definition in LPP
In [5] Samsung points out that the reference to the UE Rx-Tx Time Difference Measurement in the field description for IE NR-Multi-RTT-SignalMeasurementInformation is currently FFS. The following is proposed [5]:
Proposal 1. Parameter nr-UE-RxTxTimeDiff in LPP multi-RTT location IE should refer 38.215 for the definition.

Rapporteur’s Proposal 9: Fix the above issue in the LPP Clean-up.

