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8.5 NR Positioning Enhancements

[108-e-R17-RRC-ePos] Email discussion on Rel-17 RRC parameters for positioning enhancement – Ren Da (CATT)
· 1st check point for first LS in [108-e-R17-RRC]: February 24
· Final check point for second LS in [108-e-R17-RRC] if necessary: March 3
Agreement
Provide the following response to RAN2 LS (R1-2201317)

RAN1 would like to confirm the following:

· The parameter numOfUERxTEG-PerPRSResource is a duplication of MeasPRSwithDiffRxTEGs_Request_RSTD. 
· The correct value range of maxNumOfUE-RxTEG is 32. 

· The parameter [srs-PosResourceSetId] is not needed. 

The numOfUERxTEG-PerPRSResource and [srs-PosResourceSetId] will be removed when RAN1 provides the updated RRC parameter list to RAN2.

Agreement
· If a UE is configured with SRS for positioning in multiple CCs, when the UE reports UE Tx TEG(s) for UL-TDOA or Multi-RTT, the frequency information of SRS for positioning resources should be included in the report;

· It is up to RAN2/RAN3 to decide how the frequency information of SRS for positioning resources is included in the report of the UE Tx TEG(s)

· Send LS to RAN2/RAN3 for the signaling design
R1-2202846
[DRAFT] LS on frequency information of SRS for positioning resources
Moderator (CATT)
Final LS is endorsed in R1-2202847.

R1-2202848
[DRAFT] Reply LS on positioning issues needing further input
Moderator (CATT, Intel)

Final LS reply to R1-2202620(R2-2203597) is endorsed in R1-2202849.
8.5.1 Accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays

Including DL, UL and DL+UL positioning methods, and UE-based and UE-assisted positioning solutions.
[108-e-R17-ePos-01] Email discussion for maintenance on accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays – Ren Da (CATT)
· 1st check point: February 25
· Final check point: March 3
R1-2200920
Maintenance of Rx/Tx timing error
Huawei, HiSilicon

R1-2201093
Maintenance on enhancements for RX/TX timing delay mitigating
vivo

R1-2201193
Remaining issues on timing delay mitigation for NR positioning
ZTE

R1-2201239
Enhancement of timing-based positioning by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
OPPO

R1-2201361
Remaining issues on mitigating UE and gNB Rx/Tx timing errors
CATT

R1-2201582
Remaining Issues on Mitigating Rx/Tx Timing Delays
Sony

R1-2201634
Maintenance of mitigating UE and gNB Rx/Tx timing errors
Nokia, Nokia Shanghai Bell

R1-2201697
Maintenance for mitigation UE Rx/Tx and/or gNB Rx/Tx timing delays
Intel Corporation

R1-2201824
Discussion on accuracy improvements by mitigating timing delays
InterDigital, Inc.

R1-2201856
Remaining issues on UE/gNB Rx/Tx timing errors mitigation
CMCC

R1-2202014
Discussion on accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
Samsung

R1-2202140
Maintenance for Timing Error Mitigations for improved Accuracy
Qualcomm Incorporated

R1-2202291
Discussion on accuracy improvement by mitigating UE Rx/Tx and gNB Rx/Tx timing delays
LG Electronics

R1-2202366
Maintenance for Rx/Tx timing delays mitigation
Fraunhofer IIS, Fraunhofer HHI

R1-2202370
Tx/Rx timing error mitigation maintenance issues
Lenovo, Motorola Mobility

R1-2202389
Techniques mitigating Rx/Tx timing delays
Ericsson

R1-2202497
FL Summary for accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
Moderator (CATT)
Agreement
Provide the following responses to RAN4’s LS on Rel-15 SRS for UE/gNB Rx-Tx time difference measurement:

· The use of Rel-15 SRS for UE Rx-Tx time difference measurement and/or gNB Rx-Tx time difference measurement for the purpose of positioning is currently not specified in Rel-16.

· RAN1 has discussed the use of Rel-15 SRS for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement for the purpose of positioning in Rel-17, but has concluded not to specify it in Rel-17.

R1-2202658
Draft reply LS on SRS for multi-RTT positioning
Moderator (Huawei)

Final LS reply to R1-2200900 is endorsed in R1-2202659.
R1-2202498
FL Summary #2 for accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
Moderator (CATT)

The TP below for TS 38.214 section 5.1.6.5 is endorsed
----------------- Start of TP ----------------

5.1.6.5 PRS reception procedure

<Unchanged text is omitted>
The UE may report a UE Rx TEG ID via higher layer parameter [ueRxTEG-ID] for a RSTD reference time dl-PRS-ReferenceInfo and a UE Rx TEG ID for each DL RSTD measurement, where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-MeasElement and/or NR-DL-TDOA-AdditionalMeasurementElement. 

<Unchanged text is omitted>
----------------- End of TP ----------------
R1-2202499
FL Summary #3 for accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
Moderator (CATT)
Agreement
Provide the following response to RAN2 LS (R1-2202620):

· A “Rx TEG” is associated with one or more measurements obtained from one or multiple received RS resources. The Rx timing error differences between any pair of the measurements belonging to the same Rx TEG are within a certain margin.

· A “Tx TEG” is associated with one or more transmitted RS resources.  The Tx timing error differences between any pair of the RS resources belonging to the same Tx TEG are within a certain margin.

· The “group” means that for a set of multiple measurements or a set of multiple RS resources, if the error difference between any pair within the set is within the margin, the set is intuitively considered as timing error group, and is associated with a TEG ID.
· The definitions of the Tx/Rx timing delays/errors and Rx/Tx/RxTx TEGs in RAN2’s LS that RAN2 plans on using as a baseline are correct with the following changes. 

· UE RxTx ‘timing error group’ (UE RxTx TEG): Rx timing errors and Tx timing errors, associated with UE reporting of one or more UE Rx-Tx time difference measurements, which have the 'Rx timing errors+Tx timing errors' differences within a certain margin

· TRP RxTx ‘timing error group’ (TRP RxTx TEG): Rx timing errors and Tx timing errors, associated with TRP reporting of one or more gNB Rx-Tx time difference measurements, which have the 'Rx timing errors+Tx timing errors' differences within a certain margin

· RAN1 is not planning on changing the definitions of UE Rx/Tx/RxTx TEGs specified in TS 38.214
Conclusion
From RAN1 perspective, no change to RAN1 specifications is needed in order to support PRU in Rel-17.
R1-2202500
FL Summary #4 for accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
Moderator (CATT)
Agreement
RAN2’s question: “whether the LMF determined “correction information” obtained from PRU measurements need to be provided to target UEs for UE-based mode of operation, and if so, kindly asks RAN1 to provide further details on the specific “correction information” which need to be provided to target UEs” in RAN2 LSs [R1-2200857]:

Providing the following response to RAN2:

· RAN1 has discussed the issue of whether to provide “correction information” obtained from PRU measurements from LMF to target UEs for UE-based positioning, but RAN1 cannot conclude whether to introduce new “correction information” for UE-based positioning in Rel-17.

· RAN1 has decided no more discussion on “correction information” obtained from PRU measurements for UE-based positioning in Rel-17.

Agreement
RAN2’s question: “RAN1 to provide further details on the “PRU antenna orientation information” which should be provided to an LMF” (in RAN2 LS R1-2200857).
Provide the following response:

· In Rel-17, there is no need to support PRU to provide the antenna orientation information to LMF, and thus no need to specify the PRU antenna orientation information.

Chair’s note: the two agreements above don’t revert RAN1 agreements on PRU made in Rel-17. It is not expected to have any RAN1 specification impact for PRU in Rel-17.

R1-2202911
[DRAFT] Reply LS on Positioning Reference Units (PRUs) for enhancing positioning performance
Moderator(CATT)

The final reply LS to R1-2200857(R2-2111488) is endorsed in R1-2202912.

Agreement
Provide the following response to RAN2’s question “RAN1 already agreed that periodic reporting for UL-TDOA should be supported, what is the purpose of periodically reporting the same information? Or only a-periodic report is required (i.e., a report when the TEG association has changed)?” in RAN2 LS R1-2202620:
· RAN1’s decision to support periodicity reporting of UE Tx TEG association for the SRS resources for positioning was made mainly based on the consideration of the signalling simplicity. In RAN1’s view, further signalling optimization is up to RAN2.

Agreement
· The association between measurement instances and UE measurements in the report to LMF should be defined as follows:

· For each indicated positioning method in a measurement report, multiple measurement instances are associated with the indicated positioning method. 

· E.g., a UE reports in a single NR-XXX-ProvideLocationInformation, multiple NR-XXX-SignalMeasurementInformation elements for UE assisted positioning, and NR-XXX-LocationInformation for UE-based positioning. 

· It is up to RAN2 on how to implement above agreement

· It is up to RAN3 to implement the association between measurement instances and gNB measurements in the report to LMF

· Send an LS to RAN2/RAN3, asking them to take above information into account in their signalling work.

R1-2202921
[DRAFT] LS on multiple measurement instances
Moderator(CATT)
Final LS is endorsed in R1-2202922.
R1-2202846
[DRAFT] LS on frequency information of SRS for positioning resources
Moderator(CATT)

R1-2202847
LS on frequency information of SRS for positioning resources
RAN1, CATT

R1-2202848
[DRAFT] Reply LS on positioning issues needing further input (TEG, PRU)
Moderator(CATT)

R1-2202849
Reply LS on positioning issues needing further input (TEG, PRU)
RAN1, CATT
8.5.2 Accuracy improvements for UL-AoA positioning solutions
[108-e-R17-ePos-02] Email discussion for maintenance on accuracy improvements for UL-AoA positioning solutions – Alexey (Intel)
· 1st check point: February 25
· Final check point: March 3
R1-2200921
Correction to SRS-RSRP and SRS-RSRPP
Huawei, HiSilicon

R1-2201094
Maintenance on enhancements for UL-AoA method
vivo

R1-2201194
Remaining issues on UL-AOA positioning solutions
ZTE

R1-2201240
Enhancements for UL AoA Positioning
OPPO

R1-2201362
Remaining issues on enhancements for UL-AoA positioning method
CATT

R1-2201635
Maintenance of enhancing UL AoA
Nokia, Nokia Shanghai Bell

R1-2201698
Maintenance of Rel.17 NR positioning solutions for UL-AoA method
Intel Corporation

R1-2201825
Remaining issues for UL-AoA positioning solutions
InterDigital, Inc.

R1-2201857
Remaining issues on UL-AoA enhancements
CMCC

R1-2202015
Discussion on accuracy improvements for UL-AoA positioning solutions
Samsung

R1-2202141
Maintenance on Potential Enhancements on UL-AOA positioning
Qualcomm Incorporated

R1-2202292
Discussion on accuracy improvement for UL-AoA positioning
LG Electronics

R1-2202390
Enhancements of UL-AoA positioning solutions
Ericsson

R1-2202520
Feature Lead Summary#1 for E-mail Discussion [108-e-NR-ePos-02]
Moderator (Intel Corporation)

Agreement
Measurement definition of UL SRS-RSRPP is revised to include information on reference point as shown below:

	Definition
	UL SRS reference signal received path power (UL SRS-RSRPP) is defined as the power of the received UL SRS signal configured for the measurement at the i-th path delay of the channel response, where UL SRS-RSRPP for 1st path delay is the power corresponding to the first detected path.

The reference point for UL SRS-RSRPP shall be:

-
for type 1-C base station TS 38.104 [9]: the Rx antenna connector,

-
for type 1-O or 2-O base station TS 38.104 [9]:  based on the combined signal from antenna elements corresponding to a given receiver branch

-
for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.

For frequency range 1 and 2, if receiver diversity is in use by the gNB for UL SRS-RSRPP measurements:

-
The reported UL SRS-RSRPP value for the first and additional paths shall be provided for the same receiver branch(es) as applied for UL SRS-RSRP measurements, or

-
The reported UL SRS-RSRPP value for the first path shall not be lower than the corresponding UL SRS-RSRPP for the first path of any of the individual receiver branches and the reported UL SRS-RSRPP for the additional paths shall be provided for the same receiver branch(es) as applied UL SRS-RSRPP for the first path.


Agreement
Definition for UL SRS-RSRPP measurement is modified as follows:

· UL SRS reference signal received path power (UL SRS-RSRPP) is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry the received UL SRS signal configured for the measurement, where UL SRS-RSRPP for 1st path delay is the power contribution corresponding to the first detected path in time.

Agreement
The gNB can be requested to measure and report to the LMF the UL SRS-RSRPP of the first path using at least the following option:

· Option 1: if the UL SRS-RSRPP is reported only for the first path (and UL SRS-RSRP is not reported), then the UL SRS-RSRPP of the first path is reported using the absolute reporting as defined in the mapping Table 13.3.1-1 of TS 38.133 for SRS-RSRP.

Agreement
If both UL SRS-RSRP and UL SRS-RSRPP of the first path are reported, then UL SRS-RSRPP of the first path is reported using the absolute reporting as defined in the mapping Table 13.3.1-1 of TS 38.133 for SRS-RSRP.
R1-2202521
Feature Lead Summary#2 for E-mail Discussion [108-e-NR-ePos-02]
Moderator (Intel Corporation)

R1-2202522
Feature Lead Summary#3 for E-mail Discussion [108-e-NR-ePos-02]
Moderator (Intel Corporation)
8.5.3 Accuracy improvements for DL-AoD positioning solutions

Including UE-based and network-based (including UE-assisted) positioning solutions.

[108-e-R17-ePos-03] Email discussion for maintenance on accuracy improvements for DL-AoD positioning solutions – Florent (Ericsson)
· 1st check point: February 25
· Final check point: March 3
R1-2200922
Maintenance of DL-AoD enhancements
Huawei, HiSilicon

R1-2201095
Maintenance on enhancements for DL-AoD method
vivo

R1-2201195
Remaining issues on DL-AoD positioning solutions
ZTE

R1-2201241
Enhancements for DL-AoD positioning
OPPO

R1-2201363
Remaining issues on enhancements for DL-AoD positioning method
CATT

R1-2201636
Maintenance of enhancing DL AoD
Nokia, Nokia Shanghai Bell

R1-2201699
Maintenance of Rel.17 NR positioning solutions for DL-AoD method
Intel Corporation

R1-2201826
Remaining issues for DL-AoD positioning solutions
InterDigital, Inc.

R1-2201858
Remaining issues on DL-AoD enhancements
CMCC

R1-2201946
Remaining issues on accuracy improvements for DL-AoD positioning solutions
Xiaomi

R1-2202016
Discussion on accuracy improvements for DL-AoD positioning solutions
Samsung

R1-2202142
Maintenance on Potential Enhancements for DL-AoD positioning
Qualcomm Incorporated

R1-2202293
Discussion on accuracy improvement for DL-AoD positioning
LG Electronics

R1-2202367
Maintenance for Rel-17 DL-AoD
Fraunhofer IIS, Fraunhofer HHI

R1-2202371
DL-AoD Positioning Maintenance
Lenovo, Motorola Mobility

R1-2202391
Enhancements of DL-AoD positioning solutions
Ericsson

R1-2202603
FL summary #1 for AI 8.5.3 Accuracy improvements for DL-AoD positioning solutions
Moderator (Ericsson)
Agreement
The following definition for DL PRS RSRPP in 38.215 is endorsed:

· DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry DL PRS signal configured for the measurement, where DL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

Agreement
In the beam antenna Assistance data element, support signaling enabling to refer the beam information of a TRP with another TRP with the same beam information in Local Coordinate System (LCS).
Agreement
Only GCS is supported for reference angle for expected angle and uncertainty of DL-AoD positioning.
The TP below for TS 38.214 section 5.1.6.5 is endorsed
----------------Start of TP for TS38.214---------------------

5.1.6.5
PRS reception procedure

……

For each PRS resource, the UE may be configured, subject to UE capability, with [DL-AOD-PRS resource-Subset] that is associated with this PRS resource, where the subset of PRS resources associated with the PRS resource can be in the same or different PRS resource set than the PRS resource. The UE may include UE measurements for the subset of PRS resources in [NR-DL-AoD-AdditionalMeasurementElement] if the UE measurements of the associated PRS resource are reported, where the UE measurement can be DL PRS-RSRP and/or DL PRS-RSRPP. The UE may report DL PRS-RSRP and/or DL PRS-RSRPP measurements only for the subset of PRS resources. Subject to UE capability, the UE may be configured with higher layer parameter [DL-AOD Boresight direction] for each PRS resource.
----------------End of TP for TS38.214---------------------

R1-2202604
FL summary #2 for AI 8.5.3 Accuracy improvements for DL-AoD positioning solutions
Moderator (Ericsson)
Agreement
For the reporting of first path DL-PRS RSRPP in DL AOD, 

· For the 1st measurement, the report includes DL PRS RSRP and optionally DL PRS RSRPP using absolute reporting

· For additional measurement, at least one of the two following measurement is reported:

· First path DL PRS RSRPP can be optionally reported using differential reporting with the first measurement of DL PRS RSRPP, 

· DL PRS RSRP can be optionally reported using differential reporting with the first measurement of DL PRS RSRP.

· Send the agreement in an LS reply to RAN2 as a reply regarding the question “For RAN1 agreements “The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. ”, is there a need to request and provide only the RSRPP measurements for the additional measurements (without legacy RSRP)?” 

Agreement
The expected angle value and uncertainty for DL-AoD methods also applies to DL-TDOA and Multi-RTT
· Note: This does not imply any restriction on UE measurement

· Send an LS to RAN2 with this agreement in reply to the question “RAN2 understand “angle assistance information ” applies for DL-AOD positioning method. It is unclear to RAN2 on whether it also applies for DL-TDOA and Multi-RTT?
Agreement
For the beam/antenna information the power resolution of the information can be configured with a fixed resolution and range according to:

· Option 1: a linear range in dB

· The resolution of the range is 0.1 or 1 dB 

· Span of the range is from -30 to 0dB.

Conclusion

Expected DL-AoD and DL-AOA is provided to the UE for each TRP instead of ARP.

Agreement
For the configuration of the AoA/AoD uncertainty window:
· The granularity is set as:
· Option 1: the granularity of the uncertainty range and expected AOD/AOA for AoD/AoA is 1 degree 
· The  uncertainty range is
· Expected Azimuth DL-AoD/DL-AoA uncertainty range is configurable within [0, 60] with an step size of 1 degrees. Expected Zenith DL-AoD/DL-AoA uncertainty range is configurable within [0, 30] with an step size of 1 degrees.
· the angles are interpreted as follow
· Range of Expected azimuth angle of arrival as (φAOA – ΔφAOA/2, φAOA + ΔφAOA/2)
· φAOA – expected azimuth angle of arrival, ΔφAOA – uncertainty range for expected azimuth angle of arrival.
· Range of Expected zenith angle of arrival as (θAOA – ΔθAOA/2, θAOA + ΔθAOA/2)
· θAOA – expected zenith angle of arrival, ΔθAOA – uncertainty range for expected zenith angle of arrival.
· Range of Expected azimuth angle of departure as (φAOD – ΔφAOD/2, φAOD + ΔφAOD/2)
· φAOD – expected azimuth angle of departure, ΔφAOD – uncertainty range for expected azimuth angle of departure.
· Range of Expected zenith angle of departure as (θAOD- ΔθAOD/2, θAOA + ΔθAOA/2)
· θAOD – expected zenith angle of departure, ΔθAOD – uncertainty range for expected zenith angle of departure.
R1-2202605
FL summary #3 for AI 8.5.3 Accuracy improvements for DL-AoD positioning solutions
Moderator (Ericsson)
8.5.4 Latency improvements for both DL and DL+UL positioning methods
[108-e-R17-ePos-04] Email discussion for maintenance on latency improvements for both DL and DL+UL positioning methods – Su (Huawei)
· 1st check point: February 25
· Final check point: March 3
R1-2200923
Maintenance of PRS measurement outside MG
Huawei, HiSilicon

R1-2201096
Maintenance on latency enhancement for NR positioning
vivo

R1-2201196
Remaining issues on latency reduction for NR positioning
ZTE

R1-2201242
Enhancements on Latency Reduction in NR Positioning
OPPO

R1-2201364
Remaining issues on latency reduction for NR positioning
CATT

R1-2201480
Remaining issues on latency improvements for both DL and DL+UL positioning methods
NTT DOCOMO, INC.

R1-2201583
Remaining Issues on Latency Improvements for Positioning Methods
Sony

R1-2201637
Maintenance of PHY Latency Reductions
Nokia, Nokia Shanghai Bell

R1-2201774
Remaining issues on Rel-17 positioning latency reduction
Apple

R1-2201827
Latency improvements for both DL and DL+UL positioning methods
InterDigital, Inc.

R1-2201859
Remaining issues on latency enhancements
CMCC

R1-2201947
Remaining issues on latency improvements for both DL and DL+UL positioning method
Xiaomi

R1-2202017
Discussion on latency improvements for both DL and DL+UL positioning methods
Samsung

R1-2202143
Maintenance on Latency Improvements for Positioning
Qualcomm Incorporated

R1-2202294
Discussion on latency improvements for NR positioning
LG Electronics

R1-2202392
Latency improvements for both DL and DL+UL positioning methods
Ericsson
R1-2202513
Summary #1 of [108-e-R17-ePos-04] latency improvements
Moderator (Huawei)

Agreement
· The PRS processing window is configured per DL BWP.

· Processing type, to be selected from 1A, 1B and 2, will be provided associated with the PRS processing window if and only if multiple processing types per band in the UE capability signaling is supported.

· No need to provide band ID and CC ID associated with the PRS processing window.

· A single priority indicator is provided for a PRS processing window, which applies to all PRS within the PRS processing window for the corresponding DL BWP.

· The maximum number of activated PRS processing windows per DL BWP is 1.
· The maximum number of activated PRS processing windows across all active DL BWPs is 4.
· The maximum number of activated PRS processing windows overlapping in time across all active DL BWPs is 1
Agreement

The maximum number of preconfigured MGs is 16.
Agreement

The maximum number of MGs per activation/deactivation is 1.

Conclusion

RAN1 understand that the priority between SSB and PRS is up to RAN4 to define.
Agreement

Inside each single instance of a PRS processing window, a single PFL can be measured. This is applicable to all Types of MG-less PRS processing.

Agreement

· For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause [6.1.3.X] of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot [image: image2.png]n+

subframe
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 is the SCS configuration for the PUCCH.

· For a UE configured with Positioning Processing Window(s), when the UE receives an activation command, as described in clause [6.1.3.X] of [10, TS 38.321], for a PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot [image: image6.png]n+

subframe
N
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 is the SCS configuration for the PUCCH.

R1-2202514
Summary #2 of [108-e-R17-ePos-04] latency improvements
Moderator (Huawei)

Agreement
UE may indicate support of more than one processing types and corresponding capability on a band on which it supports PRS processing outside the MG inside the PRS processing window.

· It is up to the gNB to decide which processing type to use
Agreement
For capability 2 as per working assumption made in RAN1#106-e 

· For FR1, only the DL signals/channels from a certain CC inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority

· For FR2, only the DL signals/channels from a certain band inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority

For the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2, subject to dropping due to the same Rx beam across multiple FR2 bands if the DL PRS is determined to be higher priority, it is up to RAN4 to define.

· Send an LS to RAN4

R1-2202841
Draft LS on the dropping rule of DL signals/channels for capability 1B and 2
Moderator (Huawei)

Final LS is endorsed in R1-2202842 based on R1-2202841 with the editorial correction of “DL signalings/channels” to “DL signals/channels”.
Agreement
The M-sample indication is applicable for all concurrent NR positioning methods and for all positioning frequency layers
Agreement
The maximum number of preconfigured PRS processing window per DL BWP is 4.

Agreement
The maximum number of PRS processing windows that can be activated/deactivated by a DL MAC CE is 1.

Agreement
The following TP for clause 5.1.6.5 of TS 38.214 is endorsed:

	The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource, the UE may request a measurement gap via higher layer parameter NR-PRS-MeasurementInfoList [12, TS 38.331] or as specified in clause X of [10, TS 38.321]. The UE may be preconfigured with one or more measurement gaps each associated with an [ID]. When the UE requests activation or deactivation of a measurement gap as specified in clause [X] of [10, TS 38.321] it can request one of the preconfigured measurement gaps by referring to the [ID]. The UE may have one of the preconfigured measurement gap(s) activated or deactivated as specified in clause[X] of [10, TS 38.321].


R1-2202515
Summary #3 of [108-e-R17-ePos-04] latency improvements
Moderator (Huawei)

Agreement
Endorse the following reply to R1-2202620(R2-2203597).

	With regards to the issue of preconfigured MG

Issue: FFS on whether MG activation/deactivation request from the LMF can also be applicable to R16 MG configuration in addition to positioning MG preconfiguration, i.e. Can LMF ask the gNB to configure the MG (e.g. via RRC) directly?
RAN1 Answer: It is RAN1 understanding that the reception of MG activation request from the LMF facilitates gNB to activate the preconfigured MG, and gNB does not expect to be asked by the LMF to configure MG with RRC, but RAN1 also understands gNB may still configure the MG with RRC as in Rel-16, given that gNB behaviour for this is up to gNB implementation.
With regards to the issues of PRS processing window

Issues: 

FFS:Whether PRS processing window configuration is provided per BWP or not is up to RAN1 to decide.

FFS: Whether UE can be configured with multiple PRS processing windows should be decided by RAN1.

FFS on the max number of PPW configurations (from Stage 2 discussion)

FFS: whether UE should monitor PDCCH during RAR window/msgB window or contention resolution timer for the affected symbols by PPW

RAN1 Answer: 

RAN1 agreed that PRS processing window configuration is provided per DL BWP.

UE can be configured with multiple PRS processing windows in one DL BWP.

The maximum number of PPW configuration is 4 per DL BWP, but the number of activated PRS processing window per DL BWP is 1. In addition, RAN1 would like to note the maximum number of activated PRS processing windows across all active DL BWPs is 4, and those activated PRS processing windows are not overlapping in time.

It is RAN1 understanding that UE should monitor PDCCH during RAR window/msgB window or contention resolution timer for the affected symbols by the PRS processing window.


8.5.5 Potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
[108-e-R17-ePos-05] Email discussion for maintenance on potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation – Ryan (Nokia)
· 1st check point: February 25
· Final check point: March 3
R1-2200924
Maintenance of multi-path enhancements
Huawei, HiSilicon

R1-2201097
Maintenance on enhancements for multipath/NLOS mitigation
vivo

R1-2201197
Remaining issues on NLOS and Multi-path mitigation for NR positioning
ZTE

R1-2201243
Discussion on multipath/NLOS mitigation for NR positioning
OPPO

R1-2201365
Remaining issues on information reporting from UE and gNB for multipath/NLOS mitigation
CATT

R1-2201481
Remaining issues on multipath/NLOS mitigation for NR positioning
NTT DOCOMO, INC.

R1-2201638
Maintenance of LoS/NLoS Identification and Mitigation
Nokia, Nokia Shanghai Bell

R1-2201700
Maintenance of Rel.17 NR positioning solutions for NLOS/multipath mitigation
Intel Corporation

R1-2201890
Remaining issues for multipath/NLOS mitigation for positioning
InterDigital, Inc.

R1-2201948
Remaining issues on potential enhancements for multipath/NLOS mitigation
Xiaomi

R1-2202018
Discussion on potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
Samsung

R1-2202144
Maintenance on Multipath Reporting in NR Positioning
Qualcomm Incorporated

Withdrawn

R1-2202393
Potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
Ericsson
R1-2202556
Feature Lead Summary #1 for Maintenance of multipath/NLOS mitigation
Moderator (Nokia)

Conclusion: 

Do not support additional path reporting for DL-AoD in Rel-17. 

The following TP to TS 38.214 is endorsed:
-------------------------- Start of Text Proposal for TS 38.214 --------------------------

<Unchanged parts omitted>

5.1.6.5
PRS reception procedure

…
The UE may be configured to measure and report via higher layer parameter [AdditionalPath-relativeTiming-Request], subject to UE capability, the timing and the quality metrics of up to 8 additional detected paths, that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD or nr-UE-RxTxTimeDiff. For UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to measure and report, subject to UE capability, the path DL PRS-RSRPP of the first path and the up to 8 additional paths that are associated with each RSTD or UE Rx – Tx time difference. 

…

<Unchanged parts omitted>

-------------------------- End of Text Proposal for TS 38.214 --------------------------
R1-2202557
Feature Lead Summary #2 for Maintenance of multipath/NLOS mitigation
Moderator (Nokia)

R1-2202558
Feature Lead Summary #3 for Maintenance of multipath/NLOS mitigation
Moderator (Nokia)

R1-2202559
Feature Lead Summary #4 for Maintenance of multipath/NLOS mitigation
Moderator (Nokia)

8.5.6 Others

Including aspects for RAN2-led on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, and RAN2-led methods/measurements/signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions.

[108-e-R17-ePos-06] Email discussion for maintenance on RAN2-led aspects in the Others section – Alexey (Intel)
· 1st check point: February 25
· Final check point: March 3
R1-2201098
Maintenance on inactive state positioning and on-demand PRS
vivo

R1-2201198
Remaining issues on items led by RAN2 for NR positioning
ZTE

R1-2201244
Discussion on positioning for UE in RRC_INACTIVE and on-demand PRS
OPPO

R1-2201366
Remaining issues on on-demand DL PRS and positioning for UEs in RRC_ INACTIVE state
CATT

R1-2201399
Use cases and applications on Carrier Phase Based Positioning for NR
Locaila

R1-2201440
Discussion on remaining issue for on-demand DL PRS
China Telecom

R1-2201639
Maintenance of Inactive Mode Positioning and on-demand PRS
Nokia, Nokia Shanghai Bell

R1-2201701
Maintenance of Rel.17 NR positioning solutions for RRC_INACTIVE UEs
Intel Corporation

R1-2201860
Remaining issues on RAN2-led items
CMCC

R1-2201891
Remaining issues for on-demand PRS
InterDigital, Inc.

R1-2201910
Discussion on enhancements of INACTIVE mode positioning and on-demand PRS
CAICT

R1-2201949
Remaining issues on positioning for UE in RRC_INACTIVE state
Xiaomi

R1-2202019
Discussion on on demand positioning and positioning in inactive state
Samsung

R1-2202145
Maintenance on enhancements Related to On Demand PRS And Positioning in RRC Inactive State
Qualcomm Incorporated

R1-2202295
Discussion on other enhancements for positioning
LG Electronics

R1-2202372
On-Demand PRS and RRC_INACTIVE Positioning Maintenance
Lenovo, Motorola Mobility

R1-2202394
Further details for on-demand PRS reception and SRS in RRC_INACTIVE
Ericsson

R1-2202421
Maintenance of RRC_INACTIVE state positioning
Huawei, HiSilicon

R1-2202523
Feature Lead Summary#1 for E-mail Discussion [108-e-NR-ePos-06]
Moderator (Intel Corporation)
Agreement
· Send reply to LS from RAN4 WG (cc to RAN2) clarifying that

· From RAN1 perspective, PRS processing window defined for PRS measurements outside measurement gap is not supported in RRC_INACTIVE state in Rel-17
R1-2202618
[Draft] Reply LS on the applicability of PRS processing window in RRC_INACTIVE state
Moderator (CATT)
Final LS response to R1-2200903 is endorsed in R1-2202619.
The TP to TS 38.213 (Section 7.3.1) in proposal 4.1-2 in section 4.1.2 of R1-2202523 is endorsed as modified below:
--- Start of TP ---
7.3.1
UE behaviour

<Unchanged parts are omitted>


If the UE is in the RRC_CONNECTED state and determines that the UE is not able to accurately measure [image: image10.png]PLy¢.(qq)



, or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates [image: image12.png]PLy¢.(qq)



 using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB. If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure [image: image14.png]PLy¢.(qq)



, the UE does not transmit the SRS resource set for positioning.
<Unchanged parts are omitted>
--- End of TP ---
The TP to TS 38.214 (Section 5.1.6.5) in proposal 4.2-2 in section 4.2.2 of R1-2202523 is endorsed.

The TP to TS 38.214 (Section 5.1.6.5) in proposal 4.3-2 in section 4.3.2 of R1-2202523 is endorsed.
Reply LS on the applicability of PRS processing window in RRC_INACTIVE state is endorsed in R1-2202619.
R1-2202524
Feature Lead Summary#2 for E-mail Discussion [108-e-NR-ePos-06]
Moderator (Intel Corporation)
Working assumption
For Option 2 of SRS for positioning transmission in RRC_INACTIVE, a UE capability for switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP is introduced

· The capability is reported per band
· The capability applies at least to TDD

· FFS: FDD
· The switching time value(s) are left up to RAN4 discussion

· If the transmission of SRS for positioning with the switching time overlaps/collides in time domain with other DL reception or UL transmission at least for TDD, the SRS for positioning transmission is dropped in the symbol(s) where the overlap/collision occurs

· Note: Transmission of SRS for positioning with the switching time covers the following example TDD cases:

a) “switching after SRS” (i.e., transmission of SRS + switching time)
b) “switching before SRS” (i.e., switching time + transmission of SRS)
Agreement
For Option 2 of SRS for positioning configuration,

· The feature is supported at least for NUL in Rel.17

· The SRS for positioning is configured in the same band and CC as the initial UL BWP

· Signaling details are up to RAN2

· The following is up to UE capability indication

· Support of different SCS, CP type from the initial UL BWP

· Support a different center frequency between the SRS for positioning and the initial UL BWP

· Whether bandwidth of SRS for positioning may not include bandwidth of the CORESET#0 and SSB

R1-2202525
Feature Lead Summary#3 for E-mail Discussion [108-e-NR-ePos-06]
Moderator (Intel Corporation)
