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Introduction
This document provides a summary of the issues, proposals, and suggested solutions for AI 7.1.10.3 related to UE and gNB measurements for NR Positioning based on the contributions submitted under this AI [3-16]. It covers the following aspects on to UE and gNB measurements for NR Positioning:
· UE measurements for NR positioning
· UE RSTD measurements
· UE Rx-Tx time difference measurements for NR positioning
· DL PRS-RSRP measurements for NR positioning
· Additional UE measurements
· Other issues related to UE measurements
· gNB measurements for NR positioning
· UL RTOA measurements for NR positioning
· gNB Rx-Tx time difference measurements for NR positioning
· UL SRS RSRP measurements for NR positioning
· UL angle of arrival measurements for NR positioning
· Additional gNB measurements for NR positioning
· UE and gNB measurement reporting
· General issues
· DL PRS Configuration (ProvideAssistanceData, LMFUE)
· Configuration of UE measurement report(RequestLocationInformation, LMFUE)
· UE measurement report  (ProvideLocationInformation, (UELMF)
· LMF to gNB message (LMFgNB)
· Messages between gNBs (gNBgNB)
· gNB measurement report (gNBLMF)
· Granularities and value ranges for UE/gNB measurements
· Quality metrics for UE/gNB measurements
· Multi-path measurements
· E-CID downlink measurements
· Other important issues related to UE/gNB measurements

Please note of the following:
· The YELLOW highlights are proposals and issues for discussion during this meeting
· The BLUE highlights are offline consensus/conclusion based on offline discussion or comments
· [bookmark: _Toc511230578][bookmark: _Toc511230715]The GREYed sections are issues that have been discussed or resolved, and no further discussion is expected during this meeting.
[bookmark: _Toc5732805][bookmark: _Toc8325048]UE measurements for NR positioning
[bookmark: _Toc5732806][bookmark: _Toc8325049]UE RSTD measurements
Summary
Some remaining issues related to the UE RSTD measurements are discussed in [3-16]:
· Issue 1: Whether to support  RSTD measurement with mixed E-UTRAN and NR node.in Rel-16
· (Huawei) Support RSTD as an inter-RAT measurement between an E-UTRA cell and an NR cell. 
· Note that it is an NR UE capability. FFS whether it is an LTE UE capability
· (CATT) RSTD measurement with mixed E-UTRAN and NR node is not considered in Rel-16
· (Futurewei) NR positioning in mixed E-UTRAN and NR should be deferred from Rel-16 and considered out-of-scope of the current WI
· (MTK) NR supports RSTD measurements with mixed E-UTRAN and NR nodes

· Issue 2: The use of other NR reference signals (in additiona to DL PRS) for PRS RSTD measurements
· (CATT) whether and how to use other NR reference signals (e.g., CSI-RS/TRS) for UE timing measurements is up to UE implementation.
· (Futurewei) For Rel-16 NR positioning, the RS for RSTD is based on the newly defined DL PRS in Rel-16. The use of existing RS should be strictly left to UE implementation 

· Issue 3: How the DL PRS RSTD is measured by UE 
· (Huawei) For both RSTD and UE Rx – Tx time difference reporting, when UE reports the PRS resource ID, UE should select the one that maximizes the power of the first path among all the PRS resources within the PRS resource set associated with a TRP
·  (CATT) all UE and gNB timing and angle measurements are defined based on the first path of arrival
· Note: multipath measurements, if supported, should be defined separately
·  (Ericsson) the UE RSTD measurement is calculated based on TOA measurements on individual DL PRS Resources in the following way: 1) The UE measures the TOA for each DL PRS resource that have been indicated to be used for UE RSTD reporting and for which a first peak can be detected above noise and interference. 2) The UE calculates the TOA for each TRP as the minimum of the TOA for all DL PRS resources within the DL PRS Resource sets configured for the TRP which have also been indicated for RSTD reporting and for which a first peak can be detected above noise and interference. 3) The UE calculates the UE RSTD between a TRP and the reference TRP as the difference between the TOA of the TRP and the TOA of the reference TRP.

· Issue 4: RSTD beam information for FR2
· (Futurewei) RAN4 should be informed that for FR2 that RAN1 has agreed that RSTD measurement definition supports consideration of the receiver and transmitter beam information.

Company’s views
	Company
	Comments 

	Huawei/HiSilicon
	Issue 1:
For mixed E-UTRA and NR RSTD, we would like to point out that Rel-15 NR positioning specifies NR UE to measure E-UTRA RSTD [TS 38.215, TS 38.305, TS 38.355, TS 38.133] as an inter-RAT measurement to meet the regulatory requirement for early 5G deployment. Now we have NR PRS with NR DL-TDOA positioning, and if mixed E-UTRA and NR RSTD is not supported, we should clarify that either of the following is specified.
· UE is not expected to be configured with E-UTRA PRS and NR PRS in a same LPP session.
· If UE is provided with E-UTRA PRS and NR PRS in the assistance data (ProvideAssistanceData) belonging to the same LPP session, UE is only expected to report E-UTRA RSTD and NR RSTD in separately IEs.
Issue 2:
In the last RAN4 meeting, RAN4 already agreed that requirement of RSTD measurement is only based on Rel-16 DL PRS, and we think that it is sufficient.
Isssue 3:
When it comes to UE reporting PRS resource ID associated with RSTD or UE Rx – Tx time difference, we should set a criterion to select the PRS resource for reporting if two PRS resources (beams) have the same first path, e.g., when UE is between two beams, and is close to one of them. Otherwise, we cannot imagine how the location server can use the PRS resource ID.
Note that, the location server should also be aware of the coverage information of each beam, which needs RAN3 support.

	
	· 



ProposalOffline consensus
· RSTD measured between an E-UTRA cell and an NR cell  is not supported in Rel-16
· 
· Select one of the following option for closing the discussion on whether to support RSTD measurement with mixed E-UTRAN and NR node in R-16
· Option 1:  support  RSTD measurement with mixed E-UTRAN and NR node in Rel-16
· Option 2:  not support  RSTD measurement with mixed E-UTRAN and NR node in Rel-16


Proposal:
· For Rel-16 NR positioning, the RS for RSTD and UE Rx-Tx time differenece is based on the newly defined DL PRS in Rel-16. The use of other existing NR RS should be strictly left to UE implementation.

Issues for further discussion
· whether there is a need to further specifify how the RSTD and UE Tx-Rx timing measurements are measured by the UE, e.g., based on the first path of arrival, in additional to the existing agreeements on DL PRS RSTD and UE Tx-Rx timing measurement definition
· whether to inform RAN4 on RSTD measurement definition supporting consideration of the receiver and transmitter beam information

Comments
	Company
	Comments 

	Futurewei
	The above two issues are somewhat indirectly related to the use of beam information for RSTD measurement. The question is how much should this measurement process be optimized.

	Huawei/HiSilicon
	As commented earlier, if we would like to report PRS ID along with RSTD, the ID selection criterion when the same first path can be observed in multiple PRS resources should be specified. Otherwise, the ID information is far from being useful from LMF perspective. Also we need RAN3 support to convey the direction information associated with each ID from each gNB to LMF.

	
	




[bookmark: _Toc8325050][bookmark: _Toc5732808]UE Rx-Tx time difference measurements for NR positioning
Summary
Remaining issues related to thedefinition of UE Tx time difference measurements:
· Issue 1: Whether to support inter-frequency UE Rx-Tx time difference measurements.
· (Huawei) Support of inter-frequency UE Rx – Tx time difference is subject to RAN4 evaluation. Send an LS to RAN4.
· (CATT) Support inter-frequency UE Rx-Tx time difference measurements in Rel-16
· (Qualcomm)Support “UE Rx-Tx” for both intra and inter-frequency measurement, where at least the DL PRS is measured across frequency layers 
· (Intel) UE Rx-Tx time difference measurements are supported for intra-frequency and inter-frequency scenarios

· Issue 2: Definition of  UE/gNB Rx – Tx time difference
· (Huawei) Support defining UE/gNB Rx – Tx time difference by the difference between subframe boundary of DL and UL, where
· UE DL (Rx) timing is associated with the Rx timing of the cell where PRS is transmitted
· UE UL (Tx) timing is associated with the Tx timing of the serving cell
· gNB DL (Tx) timing is associated with the Tx timing of its own
· gNB UL (Rx) timing is associated with the Rx timing of the serving cell

· Issue 3: How the UE Rx – Tx time difference is measured
·  (Intel) Proposal  4: Two methods are supported by NR for UE Rx-Tx time difference measurements
· Method 1: UE Rx-Tx time difference measurements are obtained through ranging with serving (or reference) cell/TRP for RTT estimation and RSTD measurements with respect to serving (or reference) cell/TRP
· Note: Method 1 assumes synchronized network (TX timing offset among TRPs/gNBs is zero or TRP’s/gNB’s timing offsets with respect to serving(reference) cell/TRP are indicated by network)
· Method 2: UE Rx-Tx measurements are obtained through ranging with multiple cells/TRPs (including serving(reference) and neighbor cells/TRPs)
· In Rel.16, RAN1 prioritizes work on support of Method 1 that does not require UE ranging to be performed with neighboring cells

[bookmark: _Hlk21597800]Comments
	Company
	Comments 

	Futurewei
	Issue 2: Is this necessary? It should be left to RAN4.


	Huawei/HiSilicon
	Issue 1:
We have concerns as discussed in RAN1#98 and shown in R1-1910035, and we have not seen our concerns well addressed, which is why we still insist RAN1 should not agree with it. Possibly let RAN4 to decide.
Meanwhile, when we discuss inter-frequency Rx – Tx time difference, it means that PRS and SRS are loosely coupled, compared to intra-frequency. For intra-frequency, UE receives PRS and transmits SRS in the DL and UL carriers belonging to the same cell, and UE can know which PRS and which SRS are used to calculate the UE Rx – Tx time difference. However, for inter-frequency Rx – Tx time difference, in case UE has multiple UL carriers, probabaly belonging to different TAGs, which means that SRS transmitted from different UL carrier have different TA, how would UE know which SRS timing should be used to associated with the DL PRS for UE Rx – Tx time difference measurement?
Issue 2:
For issue 2, it depends on whether multi-cell RTT should be operated under sync cells only or can be under async cells where the SFN/subframe numbering is not aligned. And if it is under async cells, do we use frame boundary or subframe boundary in the definition. Note that we have not defined UE/gNB Rx – Tx time difference yet.

	
	



ProposalOffline consensus
· Make the decision that From RAN1’s pespecive inter-frequency UE Rx – Tx time difference can be measured from the DL PRS in different positioning frequency layers can be supported from RAN1’s perspective. Send an LS to RAN4 to see if there is any special concern on the decision.
· Note: This agreement does not introduce any new behavior for the transmission of SRS for positioning.

Issues for further discussion
· Whether there is a need to further clarify the association of the Rx time and Tx time in the UE/gNB Rx – Tx time difference measurements, e.g., 
· UE DL (Rx) timing is associated with the Rx timing of the cell where PRS is transmitted
· UE UL (Tx) timing is associated with the Tx timing of the serving cell
· gNB DL (Tx) timing is associated with the Tx timing of its own
· gNB UL (Rx) timing is associated with the Rx timing of the serving cell

· Whether to support both of the following method to obtain UE Rx – Tx time difference measurements
· Method 1: UE Rx-Tx time difference measurements are obtained through ranging with serving (or reference) cell/TRP for RTT estimation and RSTD measurements with respect to serving (or reference) cell/TRP
· Method 2: UE Rx-Tx measurements are obtained through ranging with multiple cells/TRPs (including serving(reference) and neighbor cells/TRPs)


Comments
	Company
	Comments 

	Futurewei
	1st issue above:  Is this necessary? It should be left to RAN4.
2nd issue above: Is this implementation details? RAN1 only needs to standardize/define a default approach.


	
	




[bookmark: _Toc8325051][bookmark: _Toc5732807]DL PRS-RSRP measurements for NR positioning
Summary
Issue 1:  RAN1 has not decided whether to support 2 ports DL PRS. If it is decided to support 2 ports, the number of ports for DL PRS-RSRP measurement needs to be decided.
(MTK) If 2 port transmission of DL PRS is agreed, then UE may measure PRS-RSRP from the 2 ports and report one PRS-RSRP, namely, UE reports the PRS-RSRP with larger measured value

Comments
	Company
	Comments 

	
	

	
	



Issues for further discussion
· If 2 port transmission of a DL PRS is agreed, further discuss how DL PRS-RSRP is measured from the DL PRS

[bookmark: _Toc5732809][bookmark: _Toc8325052]Additional UE measurements
Summary
· Issue 1: The following proposals were made relative to additional UE mesurements
· (CATT) No additional UE measurement is considered in Rel-16 beyond those already agreed.
· (Intel) NR supports, the following additional measurements based on DL PRS signals 
· DL PRS SINR
· DL PRS RSRPFAP
· DL PRS RSRPFAP can be replaced by K-Factor indication
· (Ericsson) If the network requests, the UE reports TOA measurement of the reference cell along with other RSTD measurements.
· (Ericsson) Besides timing the UE should also measure and report SNR of every reported path.

Comments
	Company
	Comments 

	
	




Issues for discussion
· whether to introduce the following additional UE measurement for NR positioning in Rel-16
· DL PRS SINR
· RSRPFAP
· TOA
· SNR
Comments
	Company
	Comments 

	Futurewei
	We need to show that these proposals are essential for the measurements. If not, it does not need to be considered within R16.



Other issues related to UE measurements
Summary
· Issue 1: The following proposal was made relative to DL-AoD mesurements
· (Sony) DL-AoD measurements is essentially based on the PRS resource ID that can be obtained from DL PRS RSRP measurements and/or DL PRS RSTD measurements.

Company’s views
	Company
	Comments 

	Futurewei
	Yes, it is assumed that as in RSTD and UE Rx-Tx, PRS resource ID(s) or PRS resource set ID(s)are used.

	
	



Issues for discussion
· Whether to define that DL-AoD measurements based on the PRS resource ID

[bookmark: _Toc8325054][bookmark: _Toc5732810]gNB measurements for NR positioning
[bookmark: _Toc8325055][bookmark: _Toc5732811]UL RTOA measurements for NR positioning
Summary
A number of contributions have discussed the UL RTOA measurements [3-16] on the following issues:
· Issue 1: UL RTOA reference time
· (Huawei)Support the RTOA reference time calculated by a receiving gNB by deriving the transmission time of SRS based on
· SFN initialization time
· SRS configuration
· Issue 2: Reference points for UL RTOA measurements in FR2
· (OPPO) In FR2, reference point for UL RTOA is the combined signal from antenna elements, i.e., the signal combined through one Rx beam.

Comments
	Company
	Comments 

	Futurewei
	Our understanding is that on this, RAN4 response is needed and requested.

	Huawei/HiSilicon
	Imagine that multiple SRS resources transmitted in a beam sweeping way are to be received by the neighbouring gNB, and if UL-RTOA reference time is configured in the LTE way, the UL-RTOA will be different if a different SRS resource is used, which would be unnecessary and makes the UL-RTOA range too large. For example, SRS#1 is transmitted in subframe#0, and SRS#2 is transmitted in subframe#1, the UL-RTOA based on SRS#2 would be 30720 Ts larger than that for SRS#1. The point is that UL-RTOA difference between gNBs should be used to estimate the difference between distance of UE and gNB#1 and that of UE and gNB#2, and the transmission time difference should preferably not be included.
Therefore, our proposal is that UL-RTOA for different SRS transmitted in different subframes should adjusted to the beginning of each subframe. One simple way to achieve it is by transferring the SFN initialization time of the serving cell and let each gNB to calculate the starting time of a transmission subframe containing the SRS, and estimate of UL-RTOA based on received time and the so-called floating reference time.
Note that we have not defined UL-RTOA yet.

	
	



[bookmark: _GoBack]Offline Consensus
· It is RAN1’s understanding that the TRPs are SFN time synchronized or the SFN offsets are known to the TRPs.
· It is up to RAN3 to define the reference time for UL RTOA measurements,
· Send LS to RAN3

Issues for discussion
· the definition and derivation of the reference time for UL RTOA measurements
· the  reference points for UE/gNB timing measurements in FR2 (maybe waiting for the response from RAN4)


[bookmark: _Toc5732813][bookmark: _Toc8325056]gNB Rx-Tx time difference measurements for NR positioning
Summary
No issue is arised specifically for the definition of this measurement from the contribusions submitted in this meeting.
Comments
	Company
	Comments 

	Huawei/HiSilicon
	Same comments as UE Rx – Tx time difference:
It depends on whether multi-cell RTT should be operated under sync cells only or can be under async cells where the SFN/subframe numbering is not aligned. And if it is under async cells, do we use frame boundary or subframe boundary in the definition. Note that we have not defined UE/gNB Rx – Tx time difference yet.

	
	



Issues for further discussion

[bookmark: _Toc8325057][bookmark: _Toc5732812]UL SRS RSRP measurements for NR positioning
Summary
No issue is arised specifically for the definition of this measurement from the contribusions submitted in this meeting.
Comments
	Company
	Comments 

	
	



Issues for further discussion

[bookmark: _Toc5732814][bookmark: _Toc8325058]UL angle of arrival measurements for NR positioning
Summary
· Issue 1: Options in UL AOA/AOZ definition
· [bookmark: OLE_LINK1](ZTE): The reference direction definition should be same as IMU bearing reference, support option 1. 

Comments
	Company
	Comments 

	CATT
	It was agreed to support both Option 1 and Option 2 in RAN1#98.

	Huawei/HiSilicon
	In RAN1#98, we proposed an FFS on how option 2 is specified, which was later deleted considering up to spec editor. However, the LCS selection should be not random, otherwise we are losing the benefit of reporting angle in LCS. As proposed in our contribution, we would like to see if the following LCS selection criteria is acceptable, which is aligned with 901 LCS definition:
The gNB LCS should be defined that the antenna array is confined within the y’Oz’ plane of the LCS, while the boresight of it is the positive x’-axis.



Issues for further discussion


[bookmark: _Toc8325059]Additional gNB measurements for NR positioning
Summary
· Issue 1: Additional gNB mesurements
· (Intel) For NR positioning techniques based on UL timing estimation, the following measurements are supported for UL SRS (PRS) signals
· UL SRS (PRS) SINR
· UL SRS (PRS) RSRPFAP
· Can be replaced by K-Factor indication
· (Ericsson) Define gNB Rx-Tx time difference, timing advance, AoA and UL RTOA as gNB measurements for NR positioning.

Comments
	Company
	Comments 

	Futurewei
	We need to show that these proposals are essential for the measurements. If not, it does not need to be considered within R16.

	Huawei/HiSilicon
	For timing advance, what we should agree first is whether E-CID should also include RTT and AoA for the serving cell (PCell probably). If so, whether to add Rel-16 RRM to support UE reporting UE Rx – Tx time difference to the serving gNB so that gNB can derive the so-call timing advance measurement.
Note that this was specified in LTE, and in Rel-15 for ng-eNB, yet not in NR.




[bookmark: _Toc5732815][bookmark: _Toc511230731][bookmark: _Toc511230590]
Issues for further discussion
· whether to introduce the following additional gNB measurement for NR positioning in Rel-16
· UL SRS (PRS) SINR
· UL SRS (PRS) RSRPFAP
· [bookmark: _Toc8325060]timing advance

UE and gNB Measurement configuration and reporting
General issues
Summary
A number of contributions have discussed the following issues for measurement configuration and reporting [3-16]:
· Issue 1: Operating modes for UE measurement
· (Intel) NR supports the following UE behaviors/operating
· Network controlled: UE is configured with a subset of DL PRS Resources (Resource IDs) to perform requested measurements
· UE Autonomous: UE autonomously selects DL PRS Resources (Resource IDs) to perform requested measurements
· Issue 2: UE measurement capability in terms of the configured measurement resources
· (Intel) UE is not expected to be configured with number of DL PRS Resources /Resource Sets that exceed UE capabilities in terms of DL PRS measurements and reporting
· (Intel) NR supports signaling to configure UE with DL PRS Measurement Reports (DPMRs). UE can be configured with at least 2 DPMRs configurations
· (CATT) For the purpose of NR positioning, UE can be configured with DL PRS resources of
· up to [3] frequency layers;
· up to [24] cells (TRPs) per frequency layer;
· up to [3] DL PRS resource sets per cell;
· up to [96] DL PRS resources per PRS resource set
· (MTK) For DL-AoD based positioning, it is sufficient to use the following configurations
· UE can be configured to do PRS-RSRP measurement for at most 8 cells
· For each cell, UE can be configured to do RSRP measurement for at most 8 PRS beams
·  (Ericsson) The network configures values of number of cells in an RSTD measurement (N)

· Issue 3: UE measurement capability in terms of the configuration of measurement report
·  (Huawei) Technique agnostic measurement reporting configuration can be supported only when a different request modes potentially used in different positioning techniques for the same measurement can be indicated to the UE
· (vivo) Support to configure UE the maximum number of RSTD measurements. FFS how an RSTD report is derived based on multiple measurements. 
·  (CATT) UE should support reporting DL PRS RSTD, UE Tx-Rx time difference and DL PRS RSRP measured from
· up to [3] frequency layers
· up to [12] cells (TRPs) per frequency layer
· up to [1] DL PRS resource sets per cell
· up to [3] DL PRS resources per DL PRS resource set/per cell
·  (Sony) Support to limit the positioning measurement report (i.e. based on the selected gNBs). 
·  (MTK) For DL-AoD based positioning, an UE may select a subset of all measured PRS resource sets, and report only RSRPs measured from the selected PRS resource sets
· FFS: maximum and/or minimum number of measured PRS resource sets that the UE may report
·  (MTK) For DL-AoD based positioning, For a PRS resource set, an UE may select a subset from all measured PRS resources of the PRS resource set, and only report RSRPs measured from the selected PRS resources 
· FFS: maximum and/or minimum number of measured PRS resource that the UE may report

· Issue 4: UE measurement capability in terms of the simultaneous measurmenet reporting 
· (Huawei) Support configuring reporting PRS-RSRP in the following request modes 
· Under RSTD
· Under UE Rx – Tx time difference
· Standalone PRS-RSRP potentially used for DL-AoD, where the number of PRS-RSRPs to report per TRP can be indicated.
· (CATT) UE should support reporting DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP simultaneously in one measurement report or separately in individual measurement reports, based on the request from the network

· Issue 5: Selection of the measurements for reporting
· (CATT) UE/gNB need only to select those measurements (RTSD, UE Rx-Tx time difference, RSRP, UL RTOA, gNB Rx-Tx time difference, AOA/AOZ) that are measured with certain reliability in measurement report, but not necessary for every cell and/or every PRS/SRS resources. There is no need to define the criterions for UE/gNB to select the measurements in RAN1 specification since RAN4 will define the performance requirements for UE/gNB measurements
· (Intel)For DL PRS RSRP and SINR measurements,
· If UE is configured with a dedicated list of DL PRS Resource IDs for measurement and reporting, it is expected to report measurements for configured resources
· If UE is not configured with a dedicated list of DL PRS Resource IDs for measurement and reporting, it is expected to report measurements based on selected IDs provided as a part of assistance information
· (Intel)For DL PRS RSTD and UE Rx-Tx measurements,
· If UE is configured with DL PRS Resources IDs, UE is expected to provide requested measurement for each individual DL PRS Resource ID
· If UE is configured with DL PRS Resource Set IDs only, UE is expected to provide single measurement / report per DL PRS Resource Set. The following options are up to UE implementation:
· UE may select and process single DL PRS Resource from DL PRS Resource Set
· UE may select and process subset of DL PRS Resources from DL PRS Resource Set
· UE may select and process all DL PRS Resources from DL PRS Resource Set
· If UE is configured with DL PRS Resource Set IDs and parameter M (M ˃ 1), UE reports M (M ˃ 1) RSTD measurements per DL PRS Resource Set based on M DL PRS Resources. UE may be preconfigured with a criteria for selection of M resources per set.
· If UE is not configured with DL PRS Resource and DL PRS Resource Set IDs, DL PRS Resources for measurement and reporting are selected by UE based on information provided in UE assistance data and its processing capability.
· (Samsung) The decision criterion of the UE should be defined and reported if UE chooses to use a DL PRS resource(s)/ resource set different from the one indicated by the network to facilitate the positioning
· (MTK) For DL-AoD based positioning, an UE may select a subset of all measured PRS resource sets, and report only RSRPs measured from the selected PRS resource sets
· FFS: the criterion on selecting PRS resource sets for reporting
· (MTK) For DL-AoD based positioning, For a PRS resource set, an UE may select a subset from all measured PRS resources of the PRS resource set, and only report RSRPs measured from the selected PRS resources 
· FFS: the criterion on selecting PRS resources for reporting



Comments
	Company
	Comments 

	Futurewei
	Network condigures the DL PRS resources and the UE is expected to measure based on the configured resources. Up to RAN4 to ensure the minimum requirements are met.

	Huawei/HiSilicon
	We would like to explain what technique agnostic PRS configuration/measurement reporting configuration means:
· In LTE, the assistance data/location request is explicitly associated with a positioning technique, for example, OTDOA-ProvideAssistanceData, OTDOA-RequestLocationInformation, OTDOA-ProvideLocationInformation.
· However in NR, a technique agonostic PRS configuration/measurement reporting configuration simply delivers the PRS configuration/measurement request without mentioning whether the PRS /measurement is used for DL-TDOA, or DL-AoD, or multi-RTT.
Only when we agree that technique agnostic PRS configuration/measurement reporting is supported should we further consider the possibility of introducing selection of subset of DL PRS resources. Otherwise, network can simply reduce the assistance data in the first place.
Note LPP is not RRC.




ProposalOffline consensus
· UE may select a subset of the DL PRS Resources configured by the network to perform and report requested measurements.

· Decide which of the following options should be supported for UE measurements
· Option 1: UE performs requested measurements based on all of the configured DL PRS Resources
· Option 2: UE can autonomously selects a subset of the configured DL PRS Resources to perform requested measurements
· Option 3: Network can configure the UE to use a subset of the configured DL PRS Resources to perform requested measurements


Comments
	Company
	Comments 

	Futurewei
	Network condigures the DL PRS resources and the UE is expected to measure based on the configured resources. Up to RAN4 to ensure the minimum requirements are met. This seems to be some modified version of Option 2 above.





Proposal
· UE is not expected to be configured with number of DL PRS Resources /Resource Sets that exceed UE capabilities in terms of DL PRS measurements and reporting.

Proposal
· For UE measurement configuration, the DL PRS resources configured for a UE to obtain UE measurements for NR positioning should not exceed:
· X1 positioning frequency layers (RAN4?)
· FFS: X1, e.g., X1=[3]
· X2 cells (TRPs) per frequency layer (RAN4?)
· FFS: X2, e.g., X2=[8, 24]
· X3 DL PRS resource sets per cell
· FFS: X3, e.g., X3=[3]
· X4 DL PRS resources per PRS resource set
· FFS: X4, e.g., X4=[96]
· X5 Total number of DL PRS resources
· FFS: X4, e.g., X5=[256]


Proposal
· For reporting UE measurements (DL PRS RSTD, and/or UE Tx-Rx time difference, and/or DL PRS RSRP), a UE may select a subset from the measured PRS resources, which are included in the configured PRS resources, for measurement reporting.
· FFS: the criterion on selecting PRS resources for reporting

Proposal
· For UE measurement reporting, the DL PRS resources can be configured for a UE to report in a UE measurement report should not exceed:
· Y1 in terms of the number of frequency layers
· FFS: Y1, e.g., Y1=[2]
· Y2 cells (TRPs) per frequency layer
· FFS: Y2, e.g., Y2=[8, 24]
· Y3 in terms of the number of DL PRS resource sets per cell
· FFS: Y3, e.g., Y3=[1]
· Y4 in terms of the number of DL PRS resources per PRS resource set
· FFS: Y4, e.g., Y4=[2]
· Y5 in terms of the number of Total number of DL PRS resources
· FFS: Y4, e.g., Y5=[24]

Proposal
· For a UE measurement reporting, the maximum number of measurements can be configured for a UE to report should not exceed:

· Z1 in terms of the total number of DL PRS RSTD measurements
· FFS: Z1
· Z2 in terms of the total number of UE Tx-Rx time difference measurements
· FFS: Z2
· Z3 in terms of the total number of DL PRS RSRP measurements
· FFS: Z3

Proposal
· UE should obtain the UE measurements (DL PRS RSTD, UE Tx-Rx time difference, DL PRS RSRP) from a dedicated list of DL PRS resources indicated by the nework among the all configured DL PRS resources.

Proposal
· UE should support reporting the UE measurements (DL PRS RSTD, UE Tx-Rx time difference, DL PRS RSRP) simultaneously in one measurement report or separately in individual measurement reports, according to the network request.

Proposal
· UE should support the measurement reporting rates configured by the network.

Proposal
· Select one or more of the following options for the UE/gNB to select the measurements for reporting
· Option 1: The criterions for UE/gNB to select the measurements for reporting depends on the performance requirements (e.g., measurement accuracy under certain SINR levels) to be decided by RAN4.
· Option 2: 
· For DL PRS RSRP and SINR measurements,
· If UE is configured with a dedicated list of DL PRS Resource IDs for measurement and reporting, it is expected to report measurements for configured resources
· If UE is not configured with a dedicated list of DL PRS Resource IDs for measurement and reporting, it is expected to report measurements based on selected IDs provided as a part of assistance information
· For DL PRS RSTD and UE Rx-Tx measurements,
· If UE is configured with DL PRS Resources IDs, UE is expected to provide requested measurement for each individual DL PRS Resource ID
· If UE is configured with DL PRS Resource Set IDs only, UE is expected to provide single measurement / report per DL PRS Resource Set. It is left up to UE implementation for the selection.
· Option 3: Left up to UE implementation

Issues for further discussion
· Whether RAN1 needs to define technique agnostic measurement reporting configuration
· Whether the network can configure the required measurement precision for RSTD measurement
· For RSTD measurement, whether to define and how to define the criterion for a UE to choos a DL PRS resource(s)/ resource set as RSTD reference different from the one indicated by the network


DL PRS Configuration (LMF  UE)
Summary
A number of contributions have discussed the DL PRS configuration for UE measurements [3-16]:
·  (Huawei) For DL-AoD framework, support at least the following information for DL-AoD conveyed in the respective LPP message
· (ProvideAssitanceData (LMF → UE) to convey the PRS configuration
· All the relative fields for DL-TDOA except the reference for RSTD
· RequestLocationInformation (LMF → UE) to convey the report configuration
· Maximum number of RSRPs to report per TRP
·  (vivo) The TRP (cell) ID is provided along with DL PRS configuration.
· Support to reuse IDs defined in eMIMO session to differentiate TRPs from which the PRS resources are sent from. 

Comments
	Company
	Comments 

	Huawei/HiSilicon
	We would like to request second thought on Cell ID delivery in RAN1. Unless the Cell ID, e.g. PCI, is used to generate the physical layer signals, RAN1 should not be involved in any discussion of Cell ID delivery. Note that LMF is in 5GC, more sophisticated cell ID should be considered, and it should be left to RAN2/3.



Proposal
DL PRS Measurement Configuration (LMFUE) contains at least the following
A list of Cell IDs (including reference cell and neighbour cells)
A list of the DL PRS configurations (one for each of the cells)
FFS: details of the DL PRS configuration (to be defined based on DL PRS design)

Configuration of UE measurement report (LMF  UE)
Summary
A number of contributions have discussed the details of the configuration for UE measurement report [3-16]:
· (Huawei) For DL-AoD framework, support at least the following information for DL-AoD conveyed in the respective LPP message
· (ProvideAssitanceData (LMF → UE) to convey the PRS configuration
· All the relative fields for DL-TDOA except the reference for RSTD
· RequestLocationInformation (LMF → UE) to convey the report configuration
· Maximum number of RSRPs to report per TRP
· (Huawei) Support configuring reporting PRS-RSRP in the following request modes 
· Under RSTD
· Under UE Rx – Tx time difference
· Standalone PRS-RSRP potentially used for DL-AoD, where the number of PRS-RSRPs to report per TRP can be indicated.
·  (vivo) Support to configure UE to report multiple RSTD measurements for each TRP pair. PRS resource ID(s) or PRS resource set ID(s) used for determining the timing of each TRP in an RSTD measurement can be configured for reporting in the measurement report.
· (vivo) Support to configure UE the maximum number of RSTD measurements. FFS how an RSTD report is derived based on multiple measurements. 
· (Intel) DL PRS Measurement Report Configuration contains at least the following
· ID of DL PRS Measurement Report Configuration
· Provides ID to identify DL PRS Measurement Report Configuration
· DL PRS Measurement Object ID (Frequency Layer ID)
· Requested DL PRS Measurement Type (e.g. DL PRS RSTD, DL PRS-RSRP, UE Rx-Tx Time Difference)
· Configures requested DL PRS measurement types to be reported by UE
· List of DL PRS Resource IDs, CSI-RS Resource IDs, SSB indexes (in case of network controlled mode) or
· Provides list of DL PRS Resource IDs, for a given measurement type to be reported by UE - applicable for network controlled mode
· List of DL PRS Resource Set IDs 
· Provides list of DL PRS Resource Set IDs for a given measurement type to be reported by UE – applicable for network controlled mode
· Report Type (e.g. periodic, semi-persistent, aperiodic)
· Periodicity of DL PRS Measurement Report(s) (for periodic and semi-persistent reporting)
· Start and number of DL PRS Measurement Reports measured in DL PRS occasions
· Requested type of UE Rx-Tx time difference estimation
· Method – 1: serving cell ranging combined with RSTD measurement for neighbor cells 
· Method – 2: explicit ranging with multiple cells
· (NOK) For both UL RTOA and gNB Rx-Tx time difference measurements support LMF requesting reporting of the resource ID(s) or resource set ID(s) used for determining the timing of the UE and the Rx beam used by the gNB for the measurement
· (Ericsson)The UE RSTD measurement report configuration includes the ID(s) of the DL PRS Resource set(s) of the TRP that shall be used for UE RSTD reporting. FFS if multiple DL PRS Resource sets of a TRP can be configured for UE RSTD reporting
· (Ericsson)The measurement rates and measurement reporting rates should be configured by the network on a scenario basis
· (Ericsson)Requirements on the measurement precision (RSTD precision) should be set by the network based on the required time of arrival accuracy


Comments
	Company
	Comments 

	Huawei/HiSilicon
	We think that measurement report configuration should at least consider the following different requesting mode for PRS-RSRP
· PRS-RSRP associated with RSTD
· PRS-RSRP associated with UE Rx – Tx time difference
· PRS-RSRP list dedicated for DL-AoD
Also for the reporting peridiocity, note that all RAT-dependent and RAT-independent reporting should be reported altogether, using CommonIEs to deliver the configuration.
Since UE is reporting using higher layer signalling, we suggest RAN1 should not touch the reporting peridiocity or event triggered reporting. Semi-persistant reporting from RAN1 understanding does not make any sense. Note that in Rel-15 RRM, all related work was done by RAN2. Therefore, we suggest that reporting periodicity should be left to RAN2.




Proposal
· The measurement report configuration (MRC) in a Measurement Request from LMF to UE contains at least the following information
· FFS: ID of DL PRS Measurement Report Configuration
· FFS: DL PRS Measurement Object ID (Frequency Layer ID)
· A list of requested UE measurement type(s) (e.g. DL PRS RSTD, DL PRS-RSRP, UE Rx-Tx Time Difference)
· For each requested UE measurement type, include
· (Optional) A dedicated list of DL PRS resource ID(s) and/or resource set ID(s) to be used for the measurement
· Note: Multiple or all measurement types in the MRC may share a common list.
· (Optional) Indication of requesting reporting of the DL PRS Resource Set ID(s) or DL PRS Resource ID(s) used for determining the measurements
· Note: DL PRS Resource Set ID(s) or DL PRS Resource ID(s) are not reported if this field is not presented
· The maximum number of measurements requested for the measurement type
· Note: UE may report fewer measurements than requested
· FFS: Indication of requesting reporting measurement quality
· Note: If this field is not presented, the measurement quality is not reported for the requested UE measurement type
· FFS: Reporting mode (e.g. periodic, semi-persistent, aperiodic)
· For periodic and semi-persistent reporting, include reporting periodicity 
· FFS: The number of consective DL PRS occasions to be used for generating a measurement report
· FFS: Indication of requesting reporting PRS-RSRP together with the measurements, If the requested UE measurement type(s) does not include the PRS-RSRP
· If the requested UE measurement type is DL PRS RTSD or UE Rx-Tx time difference 
· FFS: Indication of requesting reporting PRS-RSRP together with the measurements
· FFS: Indication of requesting reporting additional path measurement
· FFS: Indication of measurement granularity
· FFS: measurement precision

Issues for further discussion
TBD

UE measurement reporting (UE  LMF)
Summary
One of the main focus shown in the contributions is the details in the UE measurement reporting [3-16]:
·  (Huawei) For DL-AoD framework, support at least the following information for DL-AoD conveyed in the respective LPP messages
· ProvideLocationInformation (UE → LMF) to convey the report
· A list of PRS resource set IDs
· Under each PRS resource set ID
· A list of PRS resource IDs 
· A list of differential PRS-RSRPs associated with the list of PRS resource IDs received by the same Rx beam (if applicable) on a Rx branch
· (Huawei) In principle, the measurement reporting should include 
· RSTD, PRS resource identity, and PRS-RSRP
· UE Rx – Tx time difference, PRS resource identity, and PRS-RSRP
· A list of PRS resource identities and PRS-RSRPs measured under the same Rx beam
· FFS: How to reduce the overhead by exploiting the commonality of PRS-RSRP.
·  (OPPO) For DL-RSTD measurement, the UE reports the following information:
· The ID and RSRP measurement of the PRS resource in the reference set used for RSTD measurement
· The RSTD measurement and the quality of RSTD measurement
· the ID and RSRP measurement of the PRS resource in the neighbor set used for RSTD measurement
· (OPPO) For a UE Rx-Tx time different measurement, the UE reports the RSRP measurement(s) and PRS resource ID(s) of PRS resources used to determine the UE Rx-Tx time difference
· (vivo) UE should report RSRP measurements from multiple TX beams of a certain cell for NR DL-AOD based positioning
· (vivo) Support reporting RSTD and RSRP measurements simultaneously for a certain beam
· (CATT) The following information elements are included in a measurement report that contains DL PRS RSTD measurements
· The timing stamp (the SFN [and subframe number]) of the RSTD measurements
· The carrier frequency of the RSTD measurements
· The reference Cell ID (e.g., PhysCellId) of the RSTD measurements
· (Optional) The information uniquely identifing the reference beam of the RSTD measurement. The information can be
· a PRS resource set ID, and/or 
· a PRS resource ID
· FFS: the estimate of the quality of the TOA measurement from the RSTD reference cell, 
· A list of information elements of RSTD measurements. Each IE includes
· the Cell ID for the cell associated with the RSTD measurement.
· (Optional) The information that uniquely identifies the beam associated with the RSTD measurement. The information can be
· a PRS resource set ID, and/or 
· one or 2 PRS resource ID(s)
· the RSTD measurement
· FFS: the range and resolution
· FFS: the estimate of the quality of the TOA measurement from the RSTD cell (rstdQuality)
· (CATT) The following information elements are included in a measurement report that contains UE Tx-Rx time difference measurements
· The timing stamp (the SFN [and subframe number]) of the UE Tx-Rx time difference measurements
· The carrier frequency of the UE Tx-Rx time difference measurements
· A list of information elements of UE Tx-Rx time difference measurements. Each IE includes
· the Cell ID for the cell associated with the UE Tx-Rx time difference measurement.
· (Optional) The information that uniquely identifies the beam associated with the UE Tx-Rx time difference measurement. The information can be
· a PRS resource set ID, and/or 
· one or 2 PRS resource ID(s)
· the UE Tx-Rx time difference measurement
· FFS: the range and resolution
· FFS: the estimate of the quality of the UE Tx-Rx time difference measurement
· (CATT) The following information should be included in a measurement report that include DL PRS RSRP measurements
· The timing stamp (e.g., SFN [and subframe number]) of the RSRP measurements
· The carrier frequency of the RSRP measurements
· A list of information elements of RSRP measurements. Each IE includes
· the Cell ID for the cell associated with the RSRP measurement.
· (Optional) The information that uniquely identifies the beam associated with the RSRP measurement. The information can be
· a PRS resource set ID, and/or 
· a PRS resource ID
· the RSRP measurement
· FFS: the range and resolution as defined in TS 38.331
· (ZTE) Support reporting the resource ID(s) or resource set ID(s) used for determining the timing of the UE and possibly the Rx beam used at the gNB
· (Samsung) The resource/resource set ID(s) to be reported by the UE should depend on how such IDs are defined and if both IDs are defined locally, cell ID should also be reported
· (LGE)At least for AoD-based positioning, NR positioning should support reporting of a PRS resource index showing the minimum propagation time among multiple PRS resource(s).
· If more than two PRS resources show the same minimum propagation time, signal strength can be considered to report a single PRS resource among those selected PRS resources)
· (Intel) Measurement Report contains at least the following fields
· ID of DL PRS Measurement Report configuration
· TimeStamp
· System subframe and slot number of the first DL PRS Resource in DL PRS occasion used for measurement
· ReferenceDlPrsResourceSet
· Provides ID of DL PRS Resource Set used for estimation of reference timing for RSTD (UE Rx-Tx Time Difference) Measurements
· Applicable for RSTD and UE Rx-Tx Time Difference Measurements
· ReferenceDlPrsResources 
· Provides list of DL PRS Resource IDs of DL PRS Resource Set used for estimation of reference timing for RSTD / UE Rx-Tx Time Difference Measurements
· Applicable for RSTD and UE Rx-Tx Time Difference Measurements
· ReferenceQualityMetric
· Provides metric characterizing quality of reference timing estimation for RSTD measurements
· Applicable for RSTD and UE Rx-Tx Time Difference Measurements
· List of DL PRS Resource Set IDs
· Provides list of DL PRS Resource Set IDs used for DL PRS measurements
· List of DL PRS Resource IDs
· Provides list of DL PRS Resource IDs used for DL PRS measurements
· List of DL PRS RSTD Measurements 
· Provides list of actual DL PRS RSTD measurements
· List of DL PRS RSTD Measurement Quality
· Provides list of actual DL PRS RSTD Measurement Quality Metrics
· List of DL PRS RSRP Measurements
· Provides list of actual DL PRS RSRP Measurements
· List of DL PRS RSRP Measurement Quality
· Provides list of actual DL PRS RSRP Measurement Quality Metrics
· List of UE Rx-Tx Time Difference Measurements 
· Provides list of actual UE Rx-Tx Time Difference Measurements
· List of UE Rx-Tx Time Difference Measurement Quality
· Provides list of actual UE Rx-Tx Time Difference Measurement Quality Metrics
· (Qualcomm) NR supports the following high layer signaling related to each individual “UE/gNB Rx-Tx/RTOA/RSTD” measurement
· Time-stamp information during which each reported "UE/gNB Rx-Tx/RTOA/RSTD" is valid
· Time-stamp information is on a slot level
· (Sony) UE reports both RSTD or RSRP measurements and the corresponding PRS resource ID
· (NOK) For both UL RTOA and gNB Rx-Tx time difference measurements support LMF requesting reporting of the resource ID(s) or resource set ID(s) used for determining the timing of the UE and the Rx beam used by the gNB for the measurement
· (NOK) For DL-AoD based positioning, an UE may select a subset of all measured PRS resource sets, and report only RSRPs measured from the selected PRS resource sets
· (NOK)Support reporting of the resource ID(s) or resource set ID(s) in the AdditionalPath field of at least the RSTD and RTOA measurement reports
· (MTK)For DL-AoD based positioning, an UE may report differential RSRPs derived from measured PRS resources of a PRS resource set
· FFS: value range and quantization level of differential RSRPs
· (MTK) For OTDOA positioning, UE may report differential PRS-RSRPs along with RSTD measurement report 
·  (Ericsson) Include the UE Rx – Tx time difference relative to the first reported peak of the reference cell in the DL PRS RSTD measurement report
· (Ericsson)The UE can be configured to identify and report the DL PRS Resource Set ID and the DL PRS Resource ID of the DL PRS Resource which have the earliest measured TOA among all DL PRS resources within the DL PRS Resource sets configured for the TRP which have also been indicated for RSTD reporting and for which a first peak can be detected above noise and interference. If multiple DL PRS Resources have the same earliest measured TOA the DL PRS Resource Set ID and the DL PRS Resource ID of the DL PRS Resource for which the SNR of the earliest peak is highest should be reported

 
Comments
	Company
	Comments 

	
	




Proposal
· An UE Measurement Report contains at least the following fields
· FFS: ID of DL PRS Measurement Report configuration
· TimeStamp
· SFN and slot number under which the measurement is valid
· FFS: The carrier frequency from which the measurements in the report are obtained
· If UE is requested to report DL PRS RSTD measurements, the Measurement Report includes
· Reference Cell ID for the RSTD measurements 
· Information about RSTD reference, which includes
· Reference Cell ID for the RSTD measurements
· Reference DL PRS Resource Set and/or reference DL PRS Resource ID(s), if requested 
· Quality of the reference timing for the RSTD measurements), if requested
· FFS: the RSRP associated with the reference timing, if requested.
· FFS: UE may report differential PRS-RSRPs along with RSTD measurement report
· Information about RSTD measurements, which include
· A list of Cell IDs of the RSTD measurements. For each cell in the list, provide the following information
· DL PRS RSTD measurement
· DL PRS Resource Set and/or DL PRS Resource ID(s) for the RSTD measurement, if it is requested
· The quality for the RSTD measurements if requested 
· FFS: the RSRP associated with the timing for the RSTD measurements if requsted
· FFS: the additional path RSTD measurements if requsted

· If UE is requested to report UE Rx-Tx time difference measurements, the Report includes
· A list of Cell IDs of the UE Rx-Tx time difference measurements. For each cell in the list, provide the following information
· UE Rx-Tx time difference measurement
· DL PRS Resource Set and/or DL PRS Resource ID(s) for the UE Rx-Tx time difference measurement if requsted to report
· the estimate of the quality of the reference timing for the UE Rx-Tx time difference measurements if requested to report
· FFS: the RSRP associated with the timing for the UE Rx-Tx time difference measurements if requsted to report
· FFS: the multipath UE Rx-Tx time difference measurements if requsted to report

· If UE is requested to report PRS RSRP measurements, the Report includes
· A list of Cell IDs of the PRS RSRP measurements. For each cell in the list, provide the following information
· A list of DL PRS Resource Set IDs.
· Note: This field does not need to be presented if there is no more than one DL PRS Resource Set ID in DL PRS configuration for UE measurements
· Under each DL PRS resource set ID, provide the following information
· A list of DL PRS resource IDs
· A list of [differential] DL PRS-RSRPs associated with the list of PRS resource IDs received by the same Rx beam (if applicable) on a Rx branch



Issues for further discussion
· For AoD-based positioning, whether the UE should support reporting of the PRS resource index associated with the first detected path
· Whether to include the UE Rx – Tx time difference relative to the first reported peak of the reference cell in the DL PRS RSTD measurement report


LMF to gNB message
Summary
The following proposals were made on the contents of the message from LMF to gNB [3-16]:
· (Huawei) Support LMF to request and gNB to provide the angle information associated with DL-PRS, in the respective NRPPa messages
· Send an LS to RAN3
· (Huawei) Support at least the following information for DL-AoD conveyed in the respective NRPPa messages
· DAOD MEASUREMENT REQUEST (LMF → NG-RAN)
· Indication for angle resolution
· A PRS resource set ID (if any)
· A list of PRS resource IDs
· A list of PRS-RSRPs associated with the list of PRS resource IDs
· (Intel) Signaling details agreed for DL PRS and UL PRS configuration are reused for corresponding signaling in network between LMF and gNBs.
· RAN1 sends LS to RAN3 with a list of agreed higher layer parameters that needs to be exchanged between gNBs and LMF

Comments
	Company
	Comments 

	Huawei/HiSilicon
	We think that RAN1 is responsible as the leading WG to provide guidelines to other WGs in terms of signalling that probably are not within the RAN1 scope.



Proposals
· Support LMF to request and gNB to provide the angle information associated with DL-PRS, in the respective NRPPa messages
· Signaling details agreed for DL PRS and UL PRS configuration are reused for corresponding signaling in network between LMF and gNBs.
· Inform RAN3 with a list of agreed higher layer parameters that needs to be exchanged between gNBs and LMF
· Send an LS to RAN2/3 if above proposals are agreed. 

Proposal
· The configuration of measurement report in a gNB Measurement Request from LMF to gNB for a UE contains at least the following information
· FFS: ID of gNB Measurement Report Configuration
· FFS: gNB Measurement Object ID
· A list of requested gNB measurement type(s) (e.g. UL RTOA, UL SRS-RSRP, gNB Rx-Tx Time Difference, gNB AOA/AOZ)
· For each of the requested gNB measurement type(s), include
· The gNB measurement for the UE
· (Optional) A dedicated list of SRS resource ID(s) and/or resource set ID(s) to be used for the measurement
· Note: Multiple or all measurement types in the request may share a common list.
· FFS: (Optional) Indication of whether reporting the PRS/SRS Resource Set ID(s) or PRS/SRS Resource ID(s) that are used for determining the measurements
· Note: PRS/SRS Resource Set ID(s) or PRS/SRS Resource ID(s) are not reported if this field is not presented
· FFS: Indication of whether reporting measurement quality
· Note: If this field is not presented, the measurement quality is not reported for the requested measurement type
· FFS: Reporting mode (e.g. periodic, semi-persistent, aperiodic)
· For periodic and semi-persistent reporting, include reporting periodicity 
· If the requested gNB measurement type is UL RTOA, or gNB Rx-Tx time difference
· FFS: Indication of requesting reporting additional path measurement
· FFS: Indication of measurement granularity
· FFS: Indication of measurement precision
· FFS: Indication of requesting reporting SRS-RSRP together with the measurements


Issues for further discussion
· the information for DL-AoD conveyed in the respective NRPPa messages


gNB measurement reporting (gNBLMF)
Summary
The following proposals were made on the contents of the message from gNB to LMF [3-16]:
· (Huawei) For both UL-RTOA and gNB Rx – Tx time difference reporting, support gNB to optionally report the DL PRS ID, assuming the same beam has been used to receive SRS
· (Huawei) For both UL-RTOA and gNB Rx – Tx time difference reporting, when gNB reports the PRS resource ID, gNB should select the one that maximizes the power of the first path across all the beams used for PRS transmission and across the SRS resources associated with the UE
· (Huawei) Support at least the following information for DL-AoD conveyed in the respective NRPPa messages
· DAOD MEASUREMENT RESPONSE (NG-RAN → LMF)
· AoA/ZoA
· Quality of AoA/ZoA
· (OPPO) The TRP reports the SRS resource ID used to determine the UL RTOA if a DL RS is configured as spatial relation info for the SRS resource
· (OPPO) TRPs report the SRS rescore ID used for AoA and ZoA measurement in measurement report if a DL RS is configured as spatial relation info for the SRS resource
· (vivo) The SRS resource ID(s) or SRS resource set ID(s) used for determining the timing of the UE at the gNB in the UL RTOA and the gNB Rx-Tx time difference measurements can be requested for reporting in the measurement report
· (ZTE) Support reporting the resource ID(s) or resource set ID(s) used for determining the timing of the UE and possibly the Rx beam used at the gNB
· (Samsung)For UL RTOA (relative time of arrival) measurements, the resource ID(s) or resource set ID(s) used for determining the timing of the UE can be requested for reporting in the measurement report but the Rx beam used at the gNB is not needed
· (Samsung) For the gNB RX-TX time difference measurement, the resource ID(s) or resource set ID(s) used for determining the timing of the UE can be requested for reporting in the measurement report but the Rx beam used at the gNB is not needed
· (Nokia) If AoD mapping is performed at the LMF then at least the following parameters are defined and needed for the mapping, azimuth angle of the DL PRS resources, elevation angle of the DL PRS resources, DL PRS resource IDs

Comments
	Company
	Comments 

	
	



Proposal
· Support sending the following angular information of the DL PRS resources in GCS from gNB to LMF
· azimuth angle of the DL PRS resources 
· elevation angle of the DL PRS resources
· FFS: the details of the definition of azimuth and elevation angle of the DL PRS resources (e.g., resolution, range, the coordinates, etc.)

Proposal
· An gNB Measurement Report from gNB to LMF contains at least the following fields
· FFS: ID of gNB Measurement Report configuration
· TimeStamp
· SFN and slot number under which the measurement is valid, or
· GNSS time
· FFS: UE ID
· If gNB is requested to report UL RTOA measurements, the report includes at least
· UL RTOA measurement
· FFS: the UL SRS Resource(s) that are used to determine the UL RTOA measurements
· FFS: the DL PRS resource ID(s) for the DL PRS resources that is(are) spatially QCLed with the UL SRS Resource(s) that are used to determine the UL RTOA measurements 
· FFS: The quality for the UL RTOA measurements if requested
· FFS: the RSRP associated with the timing for the UL RTOA if requested
· FFS: the additional path UL RTOA measurements if requested
· If gNB is requested to gNB Rx-Tx time difference measurements, the report includes at least
· gNB Rx-Tx time difference measurement
· FFS: the UL SRS Resource(s) that are used to determine the gNB Rx-Tx time difference measurements
· FFS: the DL PRS resource ID(s) for the DL PRS resources that is(are) spatially QCLed with the UL SRS Resource(s) that are used to determine the gNB Rx-Tx time difference measurements 
· FFS: the quality of the gNB Rx-Tx time difference measurements if requested
· FFS: the RSRP associated with the gNB Rx-Tx time difference measurements if requsted
· FFS: the additional path gNB Rx-Tx time difference measurements if requsted
· If gNB is requested to report SRS RSRP measurements, the report includes at least
· SRS RSRP measurement
· FFS: UL SRS Resource Set ID and/or DL PRS Resource ID(s) for the SRS RSRP measurement
· If gNB is requested to UL AoA/ZoA measurements, the report includes at least
· Indication of coordination system (LCS/GCS)
· UL AOA/ZOA measurements
· FFS: the UL SRS Resource(s) that are used to determine the UL AoA/ZoA measurements
· FFS: the DL PRS resource ID(s) for the DL PRS resources that is(are) spatially QCLed with the UL SRS Resource(s) that are used to determine the UL AoA/ZoA measurements
· FFS: the quality of the AoA/ZoA measurements if requested
· FFS: the additional path AoA/ZoA measurements if requested

Issues for further discussion


Messages between gNBs
Summary
The following proposals were made on the contents of the messages between gNBs [3-16]:
· Issue 1: configuration of UL PRS
· (Samsung) The configuration of UL PRS should be exchanged between serving gNB and neighboring gNBs via X2 interface so that the neighboring gNBs know when and where exactly to measure UL PRS s

Comments
	Company
	Comments 

	
	



Proposal
Select one of the following options on the message ofor the configuration of UL PRS (SRS)
Option 1: The configuration of UL PRS should be exchanged between serving gNB and neighboring gNBs via X2 interface so that the neighboring gNBs know when and where exactly to measure UL PRS. 
Option 2: It is up to RAN2/RAN3 to decided how the configuration of UL PRS are exchanged among LMF and gNBs. 
FFS: Inform RAN2/RAN3 on the decision once agreement is reached


Comments
	Company
	Comments 

	Futurewei
	Support Option 2. This is normal procedure for RAN2/3 to discuss and decide on these messages. Not for RAN1 to decide. 

	
	




[bookmark: _Toc8325062][bookmark: _Toc5732817]Granularities and value ranges for UE/gNB measurements
Summary
A number of companies have discussed the issues related to granularity and value ranges of the measurements [3-16]:
· Issue 1: the measurement and value ranges for related to UE/gNB timing measurements
(Nokia) The reporting resolution of quality metrics for UE Rx-Tx time difference, gNB Rx-Tx time difference, RTOA, and RSTD should be of the same granularities.  
 (Huawei) The timing measurement reporting with minimum granularity of 4 Tc for both DL and UL timing based measurements for Rel-16.
(Intel)RSTD reporting granularity is determined by equation 
where  - is the channel BW in MHz selected from the set [5, 10, 20, 25, 40, 50, 80, 100, 200, 400] MHz and closest to the bandwidth of DL PRS receive processing
Range of values and mapping for DL PRS RSTD reporting is determined by RAN4 WG
(Intel) UL RTOA reporting granularity is determined by equation /2, 
where  - is the channel BW in MHz selected from the set [5, 10, 20, 25, 40, 50, 80, 100, 200, 400] MHz and closest to the configured bandwidth of UL SRS/PRS transmission
Range of values for UL RTOA reporting is determined by RAN4 WG
 (Qualomm) Timing measurements (RSTD, UE Rx-Tx, gNB Rx-Tx, RTOA) report mapping table to be specified with Tc = 0.509 ns as the smallest step size. UE report mapping can be configured by higher layers to use a larger step size  where  = 0,1,2,3,4,5.

· Issue 2: the measurement and value ranges for related to RSRP measurements
(Intel) DL PRS RSRP reporting granularity is set to 1dB
Range of values and mapping for DL PRS RSRP reporting is determined by RAN4 WG
 (Intel) UL SRS (PRS) RSRP reporting granularity is set to 1dB
Range of values and mapping for UL SRS (PRS) RSRP reporting is determined by RAN4 WG

· Issue 3: the measurement and value ranges for related to angular measurements
(Huawei) Support angle granularity of 0.25° for both AOA and ZOA, and that of the antenna orientation  should be smaller, e.g. 0.1°.)
(Intel) The following granularity is used for AoA reporting 
Azimuth and Zenith AoAs are reported using 11 and 10 bits respectively
(Qualcomm) Azimuth Angle measurements are reported with a range [0,360] with one of the following options:
using 11 bits and a step of 0.25 degrees
(Qualcomm) Elevation Angle measurements are reported with a range [0,180] with one of the following options:
using 10 bits and a step of 0.25 degrees



Comments
	Company
	Comments 

	
	




Proposal
· Select one of the following options for the reporting resolution for the UE/gNB timing measurements
· Option 1. The timing measurement reporting with minimum granularity of 4 Tc for both DL and UL timing based measurements for Rel-16.
· Option 2: 
· For UE timing measurements 
· the reporting granularity is determined by equation  /2, 
· where  - is the channel BW in MHz selected from the set [5, 10, 20, 25, 40, 50, 80, 100, 200, 400] MHz and closest to the bandwidth of DL PRS receive processing
· For gNB timing measurements 
· the reporting granularity is determined by equation  /2 
· where  - is the channel BW in MHz selected from the set [5, 10, 20, 25, 40, 50, 80, 100, 200, 400] MHz and closest to the configured bandwidth of UL SRS/PRS transmission
· Option 3: Specified with Tc = 0.509 ns as the smallest step size and can be configured by higher layers to use a larger step size  where  = 0,1,2,3,4,5 for both DL and UL timing based measurements
· Option 4: Specified as step size , where  = 0,1,2,3,4,5 is associated with DL PRS/UL SRS subcarrier spacing  for both DL and UL timing based measurements

Proposal
· The reporting granularity is set to 1dB for DL PRS RSRP and UL SRS RSRP measurements
· The range of values and mapping for DL PRS RSRP and UL SRS RSRP measurements are determined by RAN4

Proposal
· Support angle granularity of 0.25° for both azimuth angle measurement (AOA) and elevation angle measurements (ZOA) 
· AOA is reported with a range [0,360] using 11 bits
· AOZ is reported with a range [0,180] using 10 bits

Proposal
Support angle granularity of 0.1° for the antenna orientation   from LCS to GCS


Issues for further discussion
TBD

Quality metrics for UE/gNB measurements
Summary
The following agreement was made in RAN1#97 for reporting the measurement quality related to the following UE/gNB measurements:

· Support reporting separate metric(s) corresponding to quality of each of the following measurements
· RSTD
· UE Rx-Tx time difference
· UL-RTOA
· gNB Rx-Tx time difference
· UL angle of arrival, including the azimuth of arrival (AoA) and the zenith of arrival (ZoA)
· FFS: The details of these quality metrics

In this meeting, a number of contributions discuss how the measurement quality metrics should be defined [3-16]:

· Issue 1: Quality metrics related to UE/gNB timing measurements
· (Huawei) Support in NR modeling the quality of timing measurements as normal distribution, where the error range given by error-Resolution and error-Value is re-interpreted as  of the normal distribution
· (CATT)Support the same definition of the quality metrics for UE/gNB timing measurements, including DL PRS RSTD, UE Rx-Tx time difference, UL RTOA, and gNB Rx-Tx time difference
· (CATT)The quality indication (measQuality) of UE/gNB timing measurements (DL PRS-RSTD, UE Rx-Tx time difference, UL-RTOA, and gNB Rx-Tx time difference) are defined as follows
· ()error-Resolution ([0.1, 0.2, 0.5, 1, 2, 5, 10, 20]meter): specifies the resolution used in error-Value field
· error-Value ([0 ~ 63]): specifies the target device′s best estimate of the uncertainty of the UE/gNB timing measurements
· error-NumSamples ([0 ~7]): specifies how many measurements have been used by the target device to determine this measQuality
· (LGE) For the absolute measurement quality reporting, NR positioning support a reporting of the uncertainty (error value in measurement quality) for the UE measurement, and also support a confidence level configuration on the uncertainty value
· E.g., confidence level would be one of 80 %, 85 %, 90 %, 95 %
· (LGE) In consideration of signalling overhead, NR positioning also needs to support the measurement quality reporting as a grade information
· E.g., A, B, C, and D. (where A > B > C > D)
· (LGE) NR positioning needs to support the relative measurement quality reporting such as ranking information on the measurement quality
· (Intel)
· Metrics for quality of measurements can be defined per Resource or Resource Set level
· Support SINR and RSRP measurements as a baseline single-shot indicators of measurement quality applicable for aperiodic reporting
· Support metric of measurement quality composed of the following components:
· Resolution
· Standard Deviation (STD)
· Number of samples used for standard estimation deviation
· Maximum number of samples to be used for standard estimation deviation is controlled and configured by network
· Standard deviation is measured over X = 90% of samples excluding Y = 10% of potential outliers
· (Nokia) As a starting point the fields error-Resolution, error-Value, and error-NumSamples from LTE can be reused for NR with appropriate changes to the reporting granularities. 
· (Nokia) The reporting resolution of quality metrics for UE Rx-Tx time difference, gNB Rx-Tx time difference, RTOA, and RSTD should be of the same granularities.  
·  (MTK) Reuse the OTDOA-MeasQuality defined in LPP as the quality metric for RSTD measurement in NR, and add one field “error-scalingFactor” to  OTDOA-MeasQuality. If error-scalingFactor is set to k, then error-Resolution is scaled by 1/k, i.e., error-Resolution = error-Resolution*(1/k). The value of error-scalingFactor may be 1,2,4,8
· (MTK) The OTDOA-MeasQuality can also be used as the quality metric for UE Rx-Tx measurement
· (MTK) For OTDOA positioning, UE may report differential PRS-RSRPs along with RSTD measurement report 
· (Ericsson) A quality measure of UE Rx-Tx measurement should be reported by the UE along with the UE Rx-Tx measurements.
· (Ericsson) Standard deviation of UE Rx-Tx measurements in terms of Ts/2 should be reported. Where Ts and  are defined in TS 38.211.
·  (Ericsson) Quality of all timing measurements should be reported in terms of Ts/2. Where Ts and  are defined in TS 38.211.

·  Issue 2: Quality metrics related to AOA/AOZ measurements
· (Huawei) If the angle error is measured in the LCS, it is given by the r.m.s. error of the following two quantities
· 
· 
· (Nokia) Study different options like a Gaussian PDF or a Kent PDF for defining a quality metric for two-dimensional angle measurements and define the quality metric to be used for reporting.
· Issue 3: The scale of the Quality metrics
· (HW)The timing error reporting with the minimum resolution of 0.3m for both DL and UL timing based measurements.
· (Qualomm)Propose to report as part of the measurement report, a logarithm scale of the measurement error of the timing and angle measurements with the following three parameters:
· Minimum error (MIN_VAL), with MIN_VAL= 0.1
· Maximum error (MAX_VAL) , with MAX_VAL = 1000
· Number of bits (NUM_BITS), with NUM_BITS = [6] bits
· An example of such a function is the K-factor function Y = C*(1+x)^K, which can be configured as follows:
· Kmax = 2^NUM_BITS - 1
· C = MIN_VAL
· x = 10.^((log10( MAX_VAL ) - log10( MIN_VAL ))/Kmax) – 1

Comments
	Company
	Comments 

	
	

	
	

	
	




Proposaloffline consensus
· Support the same reporting set of the granularitiesy of the quality metrics for all UE/gNB timing measurements (DL PRS RSTD, UE Rx-Tx time difference, UL RTOA, and gNB Rx-Tx time difference)


Proposal offline consensus
· The quality metrics of the for all UE/gNB timing measurements include at least the following fields
· error-Resolution: specifies the resolution levels used in the error-VValue field
· FFS: non-linear steps
· FFS: scalingFactor
· error-Value: specifies the target device′s best estimate of the uncertainty of the measurement
· FFS: error-NumSamples: specifies how many measurements used by UE/gNB to determine the MeasQuality
· FFS: whether the number of samples is controlled and configured by network
· FFS: error- scalingFactor: the scalingFactor for error-Resolution
· FFS: confidence level, e.g., one of {80%, 85%, 90%, 95%}

Proposal
· Support one of the following options for modeling the quality of all UE/gNB timing measurements
· As a Gaussian normal distribution. The error range given by error-Resolution and error-Value is interpreted as [3]σ of the Gaussian normal distribution.
· As a standard deviation, which is measured over X = 90% of samples excluding Y = 10% of potential outliers.
· As a standard deviation in terms of Ts/2, where Ts and  are defined in TS 38.211

Proposal
· Support one of the following options for the error-Resolution of the timing measurements:
· Option 1: The timing error reporting with the minimum resolution of 0.3m for both DL and UL timing based measurements.
· Option 2: error-Resolution ([0.1, 0.2, 0.5, 1, 2, 5, 10, 20]meters
· Option 3: in terms of Ts/2, where Ts and  are defined in TS 38.211

Proposal
· Select one of the following options for reporting the quality measure as the quality metrics of UL angle of arrival measurements
· modeling angle quality as Gaussian distribution defined in the LCS of gNB antenna array. The angle error is measured in the LCS, it is given by the r.m.s. error of the following two quantities
· 
· 
· modeling angle quality as Kent distribution defined in the LCS of gNB antenna array
· FFS: details of Kent distribution variable

Proposal
· Select one or more of the following options for scaling the quality measure as the quality metrics 
· Option 1: add one field “error-scalingFactor” to  OTDOA-MeasQuality. If error-scalingFactor is set to k, then error-Resolution is scaled by 1/k, i.e., error-Resolution = error-Resolution*(1/k). The value of error-scalingFactor may be 1,2,4,8
· Option 2: support configurable logarithm scale of the measurement error of the timing and angle measurements which is configured with the following three parameters:
· Minimum error (MIN_VAL)
· Maximum error (MAX_VAL)
· Number of bits (NUM_BITS)
· An example of such a function is the K-factor function Y = C*(1+x)^K, which can be configured as follows:
· Kmax = 2^NUM_BITS - 1
· C = MIN_VAL
· x = 10.^((log10( MAX_VAL ) - log10( MIN_VAL ))/Kmax) – 1
· Option 3: support the measurement quality reporting as a grade information, E.g., A, B, C, and D. (where A > B > C > D)
· Option 4: support the relative measurement quality reporting such as ranking information on the measurement quality

Issues for further discussion
· whether Metrics for quality of measurements can be defined per Resource or Resource Set level


[bookmark: _Toc8325063]Multi-path measurements
Summary
A number of companies have discussed the measurement reporting related to multi-path measurements:
· (Huawei) Support reporting multi-path measurements with jointly reporting
· Timing and angle of each path, up to 3 paths at gNB
· Timing of each path, up to 3 paths at UE
· (HW) Support reporting multiple ZOAs in the LCS associated with UE at least for the case when the antenna elements spacing at gNB is more than a half wavelength in the elevation direction.
· (CATT) UE should support reporting up to 2 additional paths for RSTD measurements if UE detects additional path(s). The additional detected path timing values are relative to the path timing used for determining the rstd value. 
· (CATT)  gNB should support reporting up to 2 additional paths for gNB UL RTOA measurements if gNB detects additional path(s). The additional detected path timing values are relative to the path timing used for determining the gNB UL RTOA value.
· (Sony) Support RSTD reporting with multipath measurements
· (Nokia) Additional path reporting should be supported in NR for at least the RSTD and RTOA measurements. The AdditionalPath fields of relativeTimeDifference and path-Quality from LTE can be used as a starting point in NR. 
· (Nokia) RAN1 to discuss additional path reporting for UE Rx-Tx time difference and gNB Rx-Tx time difference. 
· (Ericsson) IE OTDOA-SignalMeasurementInformation -> AdditionalPathList-r14 -> maxPaths-r14 should be configurable by the network.
· (Ericsson) For UE reporting more than one paths, the first path and path with highest SNR should be included.
· (Ericsson) Other parameters of the configured paths such as phase and doppler shifts should be considered FFS.
· (Ericsson) Network should be able to configure finer RSTD measurements in CIR around a certain peak.
· (Ericsson) Dynamic range of peaks in the power delay profile should be reported along with the RSTD measurements on these peaks.
· (Ericsson) The UE can be configured to perform rich reporting of additional peaks related to an RSTD measurement for a TRP. In this case the PRS Resource set ID and the PRS Resource ID of the PRS Resource used for the identification of each additionally reported peak is reported along with the SNR of the peak and the relative time difference (RTD) to the first detected peak used for the RSTD measurement for the corresponding TRP.
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Proposal
· Support additional path reporting for the UE/gNB timing measurements (DL PRS RSTD measurements, UE Rx-Tx time difference measurements, UL RTOA  and gNB Rx-Tx time difference measurements) for up to [X=2] additional paths if it is requested by the network
· FFS: whether X is configured by the network

Proposal
· For each additional path, including the following fields
· relativeTimeDifference
· path-Quality
· The PRS Resource set ID and the PRS Resource ID of the PRS Resource used for the identification of each additional path can be reported
· FFS: The path with highest SNR should be included along with SNR if additional path is reported
· FFS: Network can configure finer RSTD measurements in CIR around a certain peak
· FFS: Dynamic range of peaks in the power delay profile should be reported along with the RSTD measurements on these peaks

Issues for further discussion
· Whether to support reporting multi-path measurements with jointly reporting
· Timing and angle of each path, up to 3 paths at gNB
· Whether to support reporting multiple ZOAs in the LCS associated with UE at least for the case when the antenna elements spacing at gNB is more than a half wavelength in the elevation direction.

[bookmark: _Toc5732821][bookmark: _Toc8325066][bookmark: _Toc8325064][bookmark: _Toc5732818]E-CID downlink measurements
Summary
A number of contributions have discussed the remaining issues of E-CID measurement [3-16]:
· Issue 1: additional E-CID measurements
(Huawei) Support E-CID based on the following measurements at least for the NR PCell 
· UE Rx – Tx time difference
· gNB Rx – Tx time difference
· AoA/ZoA
· FFS: NR PSCell in case of DC.
(Huawei) : Support both the following 2 options for deriving the RTT in E-CID
Option 1. UE and gNB reporting its Rx – Tx time difference separately to the LMF.
Option 2. UE reporting UE Rx – Tx time difference to the serving gNB in NR-RRM and gNB reporting type-1 TA to the LMF.
Note Option 2 is the UL E-CID in LTE and requires changes in NR-RRM.
· Issue 2: SS-RSRPB measurement
 (CATT) If RAN1 has not informed other WGs on the RRM measurement of SS-RSRPB in Rel-15, remove the SS-RSRPB measurement from the list of UE RRM measurement for E-CID, and inform RAN2 the updated list of UE RRM measurement for E-CID.
· Issue 3: E-CID  reference signals for E-CID measurement
(Futurewei) Support of E-CID positioning in NR is based on Rel-15 reference signals. Use of other Rel-16 reference signals for E-CID are left up to UE implementation
· Issue 4: E-CID  measurement repoting
(vivo) For E-CID positioning, support UE measurements report based on one or more beams from each positioning cell
 (Intel)Signaling details to support SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ, SS-RSRPB for RRM are decided by RAN2 WG
(Ericsson) Support UE reporting of the Rel. 15 NR measurements for positioning
(Ericsson) Send an LS to RAN2 to inform about the agreed reporting of Rel 15 UE NR measurements

[bookmark: _Hlk21601272]Comments
	Company
	Comments 

	Huawei/HiSilicon
	Note that Rel-15 NR positioning support in EN-DC that an EN-DC UE reports UE Rx – Tx time difference to the ng-eNB, and the ng-eNB reports RTT in the forms of two types of TAs and AOA to the LMF.
However, for the gNB that connects to 5GC, we do not have it, which means that EN-DC can have E-CID based on AOA and RTT, while NE-DC or NR SA cannot have E-CID based on AOA and RTT, which is not desirable for NR positioning. The Rel-16 single BS positioning for NR is only limited to NR CID.

	
	




Proposal
· Select one of the following options on SS-RSRPB for E-CID
· Option 1: Remove it from the list of UE RRM measurement for E-CID, and inform RAN2
· Option 2: Provide the definition of SS-RSRPB to RAN2 and make a clarification that that SS-RSRPB is a new RRM measurement for E-CID

Comments
	Company
	Comments 

	Futurewei
	As long there is agreement that E-CID is based on R15 reference signals, it is sufficient. There is no need for further action to RAN2 everytime R15 spec changes.

	
	





Proposal
· Made the conclusion that the support of E-CID positioning in NR is based on Rel-15 reference signals. Use of other Rel-16 reference signals for E-CID are left up to UE implementation

Proposal
· For E-CID positioning, support UE measurements report based on one or more beams from each positioning cell
· The signaling details for E-CID based on SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ, [SS-RSRPB] for RRM are decided by RAN2 WG.
· Inform RAN2 if above proposals are agreed

Comments
	Company
	Comments 

	Futurewei
	As long there is agreement that E-CID is based on R15 reference signals, it is sufficient. There is no need for further action to RAN2 everytime R15 spec changes.

	
	





Issues for further discussion
· Discuss whether to introduce the following additionl measurements at least for the NR PCell for E-CID
· UE Rx – Tx time difference
· gNB Rx – Tx time difference
· AoA/ZoA
· FFS: NR PSCell in case of DC.

· If  it is decided to support UE/gNB Rx – Tx time differences for E-CID, further discuss the following 2 options for deriving the RTT in E-CID
Option 1. UE and gNB reporting its Rx – Tx time difference separately to the LMF.
Option 2. UE reporting UE Rx – Tx time difference to the serving gNB in NR-RRM and gNB reporting type-1 TA to the LMF.
Note Option 2 is the UL E-CID in LTE and requires changes in NR-RRM.

[bookmark: _Toc8325067][bookmark: _Toc5732822]Other important issues related to UE/gNB measurements
Summary
Proposals related to other important issues of UE/gNB measurements [3-16]:
Issue 1: TOA estimation method
(Ericsson) RAN1 to inform RAN4 about the benefits of using interpolation in connection to TOA estimation

Issue 2: TA command and Measurement accuracy
(Huawei) Support reporting L1 measurements each associated with an RS occasion at least to address the TA adjustment at UE side for measurements including 
UE Rx – Tx time difference,
UL-RTOA, and
gNB Rx – Tx time difference.
 (Qualcomm) With respect to TA commands during a positioning session, any accuracy requirements are valid under the condition that no changes to the uplink transmission timing are applied during the measurement period

Comments
	Company
	Comments 

	
	



Proposal
Select one of the following options for the impact of TA comments on the accuracy of timing measurements:
· Option 1: Support reporting L1 measurements each associated with an RS occasion at least to address the TA adjustment at UE side for measurements including 
· UE Rx – Tx time difference,
· UL-RTOA, and
· gNB Rx – Tx time difference.
· Option 2: Any accuracy requirements are valid only under the condition that no changes to the uplink transmission timing are applied during the measurement period
· Option 3: Any accuracy requirements related to gNB UL TOA and gNB Rx-Tx time difference are valid only under the condition that no changes to the uplink transmission timing are applied during the measurement period
· Option 4: Let RAN4 to determine the TA conditions under which the accuracy requirements for all UE/gNB measurements
Issues for further discussion
· [bookmark: _Toc5732823][bookmark: _Toc8325068]Whether to inform RAN4 about the benefits of using interpolation in connection to TOA estimation, if yes, the details on the benefits
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