


3GPP TSG RAN meeting #95e										RP-220803
Electronic Meeting, March 17-23, 2022
Status Report to TSG
Agenda item:			9.5.1.6
	WI / SI Name
	NR Positioning Enhancements

	included in this status report
	Study Item: 
No
	Core part: 
Yes
	Performance part:
Yes
	Testing part:
No

	Acronym
	NR_pos_enh

	Unique ID
	900160

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-210903

	Target Completion Date
(indicate if changed)
	Study Item: 
NA
	Core part: 
03/2022
	Performance part:
09/2022
	Testing part: 
NA

	Overall Completion level
	Study Item: 
NA
	Core part: 
100%:
	Performance Part: 
0%:
	Testing part:
NA


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	RAN1

	Rapporteurs
	Name
	Yi GUO

	
	Company
	Intel Corporation

	
	Email
	yi.guo@intel.com

	Rapporteur
	Name
	Ren DA

	
	Company
	CATT

	
	Email
	renda@catt.cn

	Rapporteur
	Name
	Yazid Lyazidi

	
	Company
	Ericsson

	
	Email
	yazid.lyazidi@ericsson.com

	Rapporteur
	Name
	Iana Siomina

	
	Company
	Ericsson

	
	Email
	iana.siomina@ericsson.com




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1#107bis-e
RAN1 has discussed UE features for NR positioning enhancements. 
Agreement
All agreements on agenda item 8.15.5 (UE features for NR positioning enhancements) are captured in Section 7 of R1-2200767.
RAN1#108-e
RAN2 has discussed the following topics in maintenance on NR Positioning Enhancements:
· Responses to RAN2 LS (R1-2202620/R2-2203597)
· Accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
· Accuracy improvements for UL-AoA positioning solutions
· Accuracy improvements for DL-AoD positioning solutions
· Latency improvements for both DL and DL+UL positioning methods
· Potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
· Others (Including on-demand transmission and reception of DL PRS and support positioning for UEs in RRC_ INACTIVE state.
· Rel-17 RRC parameters for positioning enhancement
· UE features for NR positioning enhancements

Topic #1: Responses to RAN2 LS (R1-2202620/R2-2203597)
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.
Topic #2: Accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays

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.


The TP below for TS 38.214 section 5.1.6.5 is endorsed
----------------- Start of TP ----------------
[bookmark: _Toc29674292][bookmark: _Toc45810567][bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc36645522][bookmark: _Toc91695435]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 ----------------


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.

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.


Topic #3: Accuracy improvements for UL-AoA positioning solutions
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, the reference point for the UL SRS-RSRPP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

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.

Topic #4: Accuracy improvements for DL-AoD positioning solutions

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, Tthe UE may be configured, subject to UE capability, with [DL-AOD-PRS resource-Subset] that is associated with thisa 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---------------------

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)?” 

[bookmark: _Hlk97199350]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?
[bookmark: _Hlk97199593]
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.

Topic #5: Latency improvements for both DL and DL+UL positioning methods
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  where  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  where  is the SCS configuration for the PUCCH.


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].





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 ot 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.





Topic #6: Potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation
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 --------------------------


Topic #7: Others (Including on-demand transmission and reception of DL PRS and support positioning for UEs in RRC_ INACTIVE states, etc.)
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 , рor the UE is not provided with pathlossReferenceRS-Pos, the UE calculates  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 , 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.

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


Topic #8: Rel-17 RRC parameters for positioning enhancement
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.
The updated higher layer parameters for NR positioning enhancements are included in the following agreements:
	Agreement
The updated higher layer parameters for Rel-17 LTE in R1-2202540 and Rel-17 NR in R1-2202541 are endorsed. 
LS to RAN2 and RAN3 is endorsed in R1-2202542.
Agreement
The updated higher layer parameters for Rel-17 NR in R1-2202759 and Rel-17 LTE in R1-2202758 are endorsed.
LS to RAN2 and RAN3 is endorsed in R1-2202760.



Topic #9: UE features for NR positioning enhancements
Agreement
All agreements for this agenda item are captured in Section 6 and 7 of R1-2202853.

2.1.2	Remaining Open issues
RAN1 is to continue maintenance work of NR Positioning Enhancements to resolve technical issues, if any, to be identified at the subsequent meetings, including some remaining issues left for UE features and RRC parameters for NR Positioning Enhancements.



2.2	RAN2
2.2.1	Agreements
RAN2#116bis-e
RAN2 has discussed topics: 1) Latency; 2) RRC_INACTIVE; 3) On-demand PRS; 4) GNSS positioning integrity, 5) A-GNSS enhancements, 6) Accuracy enhancements, 7) UE capability, 8) running CRs
Topic #1: Latency
Based on summary in R2-2201652 and at meeting offline discussion616  in R2-2201875, RAN2 discussed issues related to Latency reduction and agreed:
Agreement:
Scheduled location time

Agreements:
Proposal 1a (modified):	Include a "Scheduled Location Time" with measurement time information in LPP CommonIEsRequestLocationInformation, defining the desired time when the location measurements or location estimate is to be obtained/valid.  FFS if the information is an absolute time or a window.
Proposal 1d:	Include the capability to support scheduled location in each method-ProvideCapabilities message, where 'method' can be any of the LPP positioning methods. The capability should indicate the time base(s) supported for scheduling location measurements.

Preconfigured DL PRS assistance data

Agreements:
Proposal 3a (modified): 	 Pre-configured DL-PRS assistance data can be associated with a "validity area" at least in LPP.  FFS on details and whether it would be included in RRC broadcast.


Agreement:
Proposal 3:	Pre-configured DL-PRS assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. FFS on additional specification impacts and whether this can already be supported with the agreement made that pre-configured DL-PRS assistance data can be associated with a "validity area".  Single instance of AD is not excluded; FFS if there would be signalling for multiple area IDs in the same instance.  Signalling details can be discussed in the LPP running CR discussion.


Preconfigured MG


Agreements:
Proposal 5a:	A new UL MAC CE for positioning measurement gap activation and deactivation request is introduced. 
Proposal 5b:	The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS.
Proposal 5c (modified):	A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced for positioning latency reduction. LS to RAN1/4 indicating our conclusion, and confirming that DL MAC CE can also be used for positioning measurement gap deactivation as well as activation (to be drafted by email).
Proposal 5d:	The new DL MAC CE for positioning measurement gap activation and deactivation command includes at least the ID of the pre-configured positioning measurement gap configuration which has been configured/activated by the gNB. Other parameter are FFS.
Proposal 5e:	The Scheduling Request should be triggered when there is no PUSCH and UL MAC CE for positioning measurement gap activation/deactivation request is triggered.

Agreements:
Proposal 4:	The pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message. The pre-configured Measurement Gap Configurations for Positioning are included in IE MeasGapConfig.
Proposal 5:	The content of the pre-configured Measurement Gap Configurations for Positioning includes at least the existing measurement gap parameters together with an ID identifying each Measurement Gap Configuration for Positioning.
Proposal 6:	The existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.


Preconfigured PPW
Agreements:
Proposal 7:	The PRS processing window configuration is provided via RRCReconfiguration message. Whether PRS processing window configuration is provided per BWP or not is up to RAN1 to decide.
Proposal 8:	A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced.
Proposal 9:	The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration, at least in the case when multiple PRS Processing Windows can be configured.
Proposal 10:	The UE behaviour related to the PRS Processing Window feature is captured in the MAC specification.


General:

Agreements:
-	On the concurrent measurement gap, RAN2 wait for further input from RAN1/RAN4. 
-	On the Network-Controlled Small Gap, RAN2 wait for further input from RAN1/RAN4. 
-	An LMF needs to provide "assistance information" to a gNB to support measurement gap (pre-)configuration.
-	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap (pre-)configuration can be decided by RAN3.
-	Whether UL MAC CE can also be used for PRS processing window activation/deactivation should be decided by RAN1.
-	The information that needs to be transferred between LMF and gNB to support the PRS Processing Windows configuration can be decided by RAN3.

Following LS to RAN1/4 on DL MAC CE for positioning measurement gap activation/deactivation was approved:
=> LS in R2-2202052 was approved;

Topic #2: RRC_INACTIVE
Based on summary document R2-2201068 and at meeting offline discussion 617 in R2-2201772, RAN2 discussed issues related to RRC_INACTIVE and agreed:
Agreement:

Agreements:
Proposal 1 (modified)	To support UL positioning in RRC_INACTIVE, reuse SDT TA timer mechanism (with a separate timer with similar function) for TA validation.
Proposal 2	To support UL positioning in RRC_INACTIVE, reuse RSRP change based solution for TA validation
Proposal 3	The SRSp configuration is considered as invalid if TA is not valid.
Proposal 4	When cell reselection is performed and UE initiates RRC resume procedure to the cell which is different from the cell in which the SRSp is configured, the TA timer configuration for SRS should be released.
Proposal 5 (modified)	The SRSp configuration is released when the UE sends RRCResumeRequest to a cell other than the cell where it is released to RRC_INACTIVE state.
Proposal 6	BWP info together with the SRS-PosResourceSet IE is included in RRCRelease message for SRS configuration in RRC_INACTIVE.
Proposal 7	RAN2 confirms RAN1 agreement that UE may be configured to transmit UL SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length.
Proposal 8	Add the restriction on AP SRS in the field description of resourceType “The aperiodic is not applicable for the UE in RRC_INACTIVE.”.
FFS if the TA timer configuration is invalidated upon any cell reselection.


Agreement:
RAN2 will not make additional effort to make the gNB aware of when to transit the UE to RRC_INACTIVE (left to gNB implementation and RAN3 solution).

Agreements:
Proposal 3	The agreement with WA: pre-configure positioning SRS in RRC_CONNECTED is removed.
Proposal 12 (modified)	No indication is added in Rel-17 from NW to UE for the continuity of UL SRS Tx when transiting from one mode to other.


Topic #3: On-demand PRS
Based on post meeting email discussion 601 in R2-2200047, RAN2 discussed issues related to On-demand PRS and agreed:
Agreement:

Agreements:
If the LMF indicates predefined configurations, the UE can request them via LPP RequestAssistanceData.

Agreement:
LPP signalling supports index-based and explicit request of DL-PRS parameters from the UE.  The UE is not required to implement requesting explicit parameters and the LMF is not required to grant them if the UE does request.


Topic #4: GNSS positioning integrity
[bookmark: _Hlk87967492]Based on post meeting email discussion 611 in R2-2201761, and at meeting email discussion 611 in R2-2201765, RAN2 discussed issues related to GNSS positioning integrity and agreed:
Agreement:

Agreements:
Proposal 1: RAN2 agrees to add the Integrity Principle of Operation (Clause 8.1.1a) text from Appendix A (R2-2201761) into TS 36.305 and TS 38.305.
Proposal 2: Agree to add the descriptions from Appendix A (R2-2201761) for the SSR Code Bias (8.1.2.1.23), SSR Phase Bias (8.1.2.1.24), SSR STEC Corrections (8.1.2.1.25) and SSR Gridded Corrections (8.1.2.1.26) as baseline. Final wording is subject to the outcomes of Stage 3 and depends on which integrity IEs and associated fields are included in LPP.
Proposal 3: Agree to add the Integrity Service Parameters (8.1.2.1.29) and Integrity Alerts (8.1.2.1.30) descriptions from Appendix A (R2-2201761) into TS 36.305 and TS 38.305.
Proposal 4: RAN2 agrees to include the description for the Orbit Clock Error Bounds, as per Appendix A (R2-2201761), but the final description is FFS subject to the Stage 3 discussions on whether option (b), (c) or (d) is preferred (or another alternative):
(b)	Duplicate within the SSR Orbit and Clock IEs (NW determines which to include).
(c)	Add orbit and clock integrity bounds (mean, sigma) to the existing Orbit and Clock IEs (but without the full covariance).
(d)	Define a separate message as a new IE (i.e. a combined message for the Orbit Clock Error Bounds).
Proposal 5: RAN2 agrees to include the Integrity Residual Risk Parameters into their existing corresponding GNSS IEs (as per Appendix A (R2-2201761). This discussion is also subject to the Stage 3 outcomes regarding which IEs and associated fields to define for integrity.
Proposal 6: Agree to add Section 8.1.2.1b-1 and Table 8.1.2.1b-1 (as per Appendix A (R2-2201761)) into TS 36.305 and TS 38.305. The field names in Table 8.1.2.1b-1 are subject to the outcomes of Stage 3 regarding which integrity IEs and associated fields to include in LPP.


Agreements:
	Proposal 1: Agree to add a new IE for the Integrity Service Parameters which contains the irMinimum and irMaximum fields. The IE will be included under GNSS-CommonAssistData. 

	Proposal 2: Agree to add a new IE for Integrity Service Alerts under GNSS-CommonAssistData which contains the Ionosphere DNU and Troposphere DNU.
	FFS on whether to also include the Service DNU.

	Proposal 4: Agree to add the Mean and Standard Deviation parameters for the Integrity Bounds within the existing SSR-Code-Bias, SSR-Phase-Bias, SSR-STEC-Correction and SSR-GriddedCorrection IEs in LPP, as per Table 3.2-1 in R2-2201765.

	Proposal 6: RAN2 agrees to update Stage 2 with a description of the Mean Fault Duration parameters. The following changes are proposed in addition to the Stage 2 text updates that were agreed in R2-2201765, for inclusion into the running Stage 2 CR:

[Chair’s note: See R2-2201765 for the properly formatted and change-marked version of this agreement]
8.1.2.1.31	Integrity Residual Risk Parameters
Integrity Residual Risk Parameters are used to provide the residual risk parameters related to the satellite, constellation, ionosphere and troposphere residual risk probabilities. These parameters include a Probability of Onset which is defined per unit of time and represents the probability that the feared event begins. The Mean Duration represents the expected mean duration of the corresponding feared event and is used to convert the Probability of Onset to a probability that the feared event is present at any given time, i.e.
P(Feared Event is Present)= Mean Duration*Probability of Onset of Feared Event

	Proposal 8: Agree to include the Integrity Correlation Times parameters from Table 3.2-3 (R2-2201765) within the SSR-STEC-Correction and SSR-GriddedCorrection IEs in LPP, with updated field names as follows:
	tCorrelationIonosphere changed to ionoRangeErrorCorrelationTime
	tCorrelationIonosphereRate changed to ionoRangeRateErrorCorrelationTime
	tCorrelationTroposphere changed to tropoRangeRateErrorCorrelationTime
	tCorrelationTroposphereRate changed to tropoRangeRateErrorCorrelationTime


Agreements:
Introduce a new posSIB for the new assistance data added for integrity.


Topic #5: A-GNSS enhancements
Based on at meeting email discussion 613 in R2-2201775, RAN2 discussed issues related to A-GNSS enhancements and following CRs were endorsed:
· R2-2200298	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT
· R2-2201773	Running CR for stage2 spec for NavIC in R17 positioning	Huawei, HiSilicon
· R2-2201774	Introduction of NavIC for broadcast support	Ericsson

Topic #6: Accuracy enhancements
Based on at meeting email discussion 614 in R2-2200438, RAN2 discussed support of PRU and agreed::
Agreement:

Agreement:
RAN2 will not discuss PRUs further without further guidance from RAN1 (LS or feature list).


Based on at meeting email discussion 612 in R2-2201768, RAN2 discussed other accuracy enhancements topics and agreed::
Agreement:


Agreements:
Proposal 2.1-1: enhance LPP assistance data signalling to allow UE to request and LMF to provide TRP beam/antenna information.
Proposal 2.1-2: enhance LPP assistance data signalling to allow LMF to provide the association information of DL PRS resources with TRP Tx TEG ID.
Proposal 2.1-6: enhance LPP assistance data signalling to allow UE to request and LMF to provide the expected angle value and uncertainty.
Proposal 2.2-1: introduce in LPP RequestLocationInformation: request for UE Rx TEG ID, maximum number of Rx TEGs for the same PRS resource, request for UE Tx TEG ID, maximum number of RxTx TEGs for the same PRS resource, request for UE RxTx TEGD ID.
Proposal 2.2-2: introduce in LPP ProvideLocationInformation: UE Rx TEG IDs, UE Tx TEG IDs, and UE RxTx TEG IDs.
Proposal 2.2-3: introduce in LPP ProvideLocationInformation: multiple UE Rx-Tx time difference measurements (for N different UE Rx TEGs), and multiple UE Rx-Tx time difference measurements (for N different UE RxTx TEGs with the same UE Tx TEG).
Proposal 2.2-5: introduce support for an LMF to request and UE to report first path PRS RSRP for DL-AoD.
Proposal 2.2-6: introduce support for extended additional paths beyond 2.
Proposal 2.2-7: introduce support a LoS/NLoS indication per RSTD, RSRP and UE RxTx measurements.


Agreements:
Proposal 2.1-3: to include the association information of DL PRS resources with TRP Tx TEG ID in posSIB.
Proposal 2.1-4: include in the LPP assistance data the information about subset of PRS resources for the purpose of prioritization of DL-AOD reporting.
Proposal 2.1-5: include in the LPP assistance data the the boresight direction information.
For UL-TDOA, RRC signalling is used to convey the information about signalling for association of UL SRS resources with UE Tx TEGs ID to the gNB.  For multi-RTT, LPP is used.  FFS which RRC message(s) are used.

Following LS to RAN1 was approved:
· R2-2201776	Reply LS on the reporting of the Tx TEG association information

And following stage 2 TP was endorsed:
· R2-2201870	Accuracy enhancement TP for 38.305	CATT


Topic #7: UE capability
Based on at meeting email discussion 610 in R2-2201767, RAN2 discussed UE capability and agreed::
Agreement:
Agreements:
Proposal 3.2.1.2-1: [Easy agreements] [8/9] For storing LPP capability in the AMF, do not introduce “variability indicator ” in LPP capability.
Proposal 3.2.1.3-1 (modified): [Easy agreements] [10/10] Include the capability to support validity area in each method ProvideCapabilities message, where “method” can be any of the LPP positioning methods that rely on DL-PRS. FFS on other validity criteria.
Proposal 3.2.3-1: [Easy agreements] [10/10] For On-Demand PRS, introduce LPP capability on UE-initiated On-Demand PRS Request;



Topic #8: running CRs
RAN2 discussed running CRs base on post meeting email discussions:

· Post116bis-e][627][POS] 36.305/38.305 integrity running CRs (InterDigital)
	Scope: Check and endorse the running CRs considering decisions of RAN2#116bis-e.
	Intended outcome: Endorsed CRs
	Deadline:  Friday 2022-01-28 0800 UTC
· Running CRs in R2-2201799 and R2-2201800 was noted;


· [bookmark: _Hlk93817874][Post116bis-e][628][POS] 37.355 running CR (Qualcomm)
	Scope: Check and endorse the running CR considering decisions of RAN2#116bis-e.
	Intended outcome: Endorsed CR
	Deadline:  Friday 2022-01-28 0800 UTC
· Running CR in R2-2201723 was noted;

· [Post116bis-e][629][POS] 38.305 RAT-dependent positioning running CR (Intel)
	Scope: Check and endorse the running CR considering decisions of RAN2#116bis-e.
	Intended outcome: Endorsed CR
	Deadline:  Friday 2022-01-28 0800 UTC
· Running CR in R2-2201815 was noted;

· [bookmark: _Hlk93818940][Post116bis-e][631][POS] 38.331 RAT-dependent positioning running CR (Ericsson)
	Scope: Check and endorse the running CR considering decisions of RAN2#116bis-e.
	Intended outcome: Endorsed CR
	Deadline:  Friday 2022-01-28 0800 UTC
· Running CR in R2-2202044 was noted;


· [bookmark: _Hlk93819365][Post116bis-e][632][POS] 38.321 RAT-dependent positioning running CR (Huawei)
	Scope: Check and endorse the running CR considering decisions of RAN2#116bis-e.
	Intended outcome: Endorsed CR
	Deadline:  Friday 2022-01-28 0800 UTC
· Running CR in R2-2202011 was noted;
Topic #9: open issues list
RAN2 discussed open issues list based on post meeting email discussion:

· [Post116bis-e][634][POS] Positioning open issues list (Intel)
	Scope: Develop a list of open issues to be used to prepare for RAN2#117-e.
	Intended outcome: Endorsed open issue list
	Deadline:  Friday 2022-01-28 0800 UTC
	=> Open issues list in R2-2202005 was noted.
RAN2#117-e
RAN2 has discussed topics: 1) Genearl 2) Latency; 3) RRC_INACTIVE; 4) On-demand PRS; 5) GNSS positioning integrity, 6) A-GNSS enhancements, 7) Accuracy enhancements, 8) UE capability
Topic #1: General
RAN2 discussed running CRs and have following agreements:
Following stage 2 running CRs were endorsed:
· R2-2203605	Running 38.305 CR for Positioning WI on RAT dependent positioning methods	Intel Corporation	draftCR	Rel-17	38.305	16.7.0	B	NR_pos_enh-Core
· R2-2203603	Running CR of 36.305 for GNSS Positioning Integrity	InterDigital, Inc.	draftCR	Rel-17	36.305	16.4.0	B	NR_pos_enh-Core
· R2-2203604	Running CR of 38.305 for GNSS Positioning Integrity	InterDigital, Inc.	draftCR	Rel-17	38.305	16.7.0	B	NR_pos_enh-Core

For LPP CR, RAN2 agreed:

Agreement:
RAN2 understand that multiple instances of PRS assistance data can already be supported by the current LPP spec. One or more NR-DL-PRS-AssistanceData-r16 elements can be provided in one or more LPP Assistance Data messages.

Agreements:
Proposal 3 (modified):	A pre-defined on-demand DL-PRS configuration can be described with the Rel-16 IEs NR-DL-PRS-PositioningFrequencyLayer-r16 and NR-DL-PRS-Info-r16
Proposal 4:		The "index principle" as currently used for the NR-DL-PRS-AssistanceData is also used for the available on-demand DL-PRS configurations. 
In the case of available on-demand DL-PRS configurations for multiple NR positioning methods are provided, the nr-On-Demand-DL-PRS-Configurations need to be present in only one of NR-Multi-RTT-ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-TDOA-ProvideAssistanceData. The applicable configuration is then defined as an index in these ProvideAssistanceData messages.
Proposal 7 (modified):	The previous agreement is modified as follows [see R2-2203620 for revmarked version]:
To respond to an unfulfilled UE-initiated on-demand PRS request, new location server error cause values are introduced indicating that on-demand DL-PRS assistance data are not available or not supported.
Proposal 8:	The value for maxDL-PRS-Configs-r17 is 8. 

Agreements:
Proposal 5: Add the following Notes to the IE GNSS-RealTimeIntegrity:
NOTE 1:	If GNSS integrity assistance data are provided (i.e., any of GNSS-Integrity-ServiceParameters, GNSS-Integrity-ServiceAlert, ORBIT-IntegrityParameters, SSR-IntegrityOrbitBounds, CLOCK-IntegrityParameters, SSR-IntegrityClockBounds, SSR-IntegrityCodeBiasBounds, SSR-IntegrityPhaseBiasBounds, STEC-IntegrityParameters, STEC-IntegrityErrorBounds, SSR-GriddedCorrectionIntegrityParameters, TropoDelayIntegrityErrorBounds) the following interpretation of the IE GNSS-RealTimeIntegrity applies:
-	Absence of the IE GNSS-RealTimeIntegrity indicates DNU=FALSE according to the Integrity Principle of Operation specified in subclause 8.1.1a of TS 38.305 [40] for all GNSS satellites for which integrity assistance data are provided.
-	Presence of the IE GNSS-RealTimeIntegrity for a GNSS satellite and signal combination indicates DNU=TRUE for this GNSS satellite and signal combination according to the Integrity Principle of Operation specified in subclause 8.1.1a of TS 38.305 [40].
NOTE 2:	The UE assumes that only those satellites for which the GNSS integrity assistance data are provided are monitored by the network and can be used for integrity related applications. 
Proposal 6: The previous agreement is modified as follows [see R2-2203620 for revmarked version]:
Add TIR to the IntegrityInformationRequest-r17 IE.  The value range shall be based on table 9.2.4 in TR 38.857.
Proposal 4. For reporting Mode 1, AL and TTA are not needed.

Following merged CRs have been agreed:

· R2-2204097	Introduction of B2a and B3I signal in BDS system and GNSS Positioning Integrity	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.	CR	Rel-17	36.305	16.4.0	0107	1	B	NR_pos_enh-Core
· R2-2202491	38.305 CR for Positioning WI	Intel Corporation, CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi	CR	Rel-17	38.305	16.7.0	0086	-	B	NR_pos_enh-Core.
· R2-2203315	Introduction of R17 Positioning Enhancements in LPP, CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi	Qualcomm Incorporated	CR	Rel-17	37.355	16.7.0	0332	-	B	NR_pos_enh-Core
· R2-2204026	Introduction of R17 PositioningEnh in MAC spec	Huawei, HiSilicon	CR	Rel-17	38.321	16.7.0	1197	2	B	NR_pos_enh-Core
· R2-2203625	Introduction of R17 PositioningEnh in LTE RRC spec	Huawei, HiSilicon	CR	Rel-17	36.331	16.7.0	4762	2	B	NR_pos_enh-Core
For TS38.331 CR, RAN2 agreed:

Agreement:
Revert the SRS configuration for inactive mode to use the legacy BWP IE instead of point A.

The CR in R2-2204242 will bewas agreed via postmeeting email discussion:
[Post117-e][604][POS] Positioning CR to 38.331 (Ericsson)
	Scope: Update and check the CR in R2-2204022.
	Intended outcome: Agreed CR
	Deadline:  Thursday 2022-03-10 xxxx UTC (for RP)


RAN2 also identified issues related to RAN1, and following LS to RAN1 was approved::
· R2-2203597 LS to RAN1 on positioning issues needing further input	Intel Corporation	LS out	Rel-17	NR_pos_enh-Core	To:RAN1	Cc:RAN3

Based on the progress, RAN2 concluded that:
Agreement:
WI can be closed from RAN2 perspective.

Topic #2: Latency
Based on premeeting discussion R2-2202604,  summary in R2-2203596 and at meeting offline discussion in R2-2203622, RAN2 discussed issues related to Latency reduction and agreed:
Agreement:

Agreements:
Proposal1: Scheduled location time is an absolute time in LPP spec. (14/15)
Proposal3: The indication of scheduled location time can be based on different time bases. (8/12)
Proposal5: No need to report area ID along with PRS measurement to the LMF if the PRS AD is associated with area ID. (9/10)
Proposal6 (modified): areaID can be broadcasted in the system information.  This has no spec impact if the area ID is defined to be something already broadcasted in the system information.  Detailed signalling can be further discussed in the LPP running CR discussion and in the context of defining the area ID.
Proposal10: eLCID is adopted for UL MAC CE for MG activation/deactivation request and DL MAC CE for MG activation/deactivation command. (13/13)
Proposal14: eLCID is adopted for DL MAC CE for PPW activation/deactivation command. (13/13)
Proposal15: Adopt the 10 milliseconds granularity in the responseTime. (13/13)


Agreement:
If the UE receives assistance data for a PRS-ID+cell ID combination for which it has already stored assistance data, it overwrites the stored assistance data.  If the UE receives assistance data for a PRS-ID+cell ID for which it has not stored assistance data, it maintains its stored assistance data for other PRS-ID+cell ID combinations.
UE capability for the number of PRS-ID+cell ID combinations for which the UE can store AD.

Agreement:
Proposal2 (modified): Differentiate the UE capability of time bases for different positioning modes. (7/12)


Agreements:
An area ID corresponds to a set of cells on which the UE may use the associated AD.  Downselect from the following options:
1. Explicitly list the involved cell IDs in LPP along with the assistance data
2. Broadcast in each cell one or more area IDs that are then referred to in LPP.
Resolve this signalling question in the LPP running CR (coordinating with RRC if necessary).

Agreements:
Proposal 1 (modified): Explicitly list the involved cell IDs in LPP along with the assistance data.  The list can be provided per instance of assistance data.  Can be discussed in running CR/ASN.1 whether there are signalling optimisations that improve this approach.
Proposal 2: validity timer for AD is not introduced in Rel-17.

Agreements:
For triggering condition for the UL MAC CE, reuse current RRC condition for Rel-16 PRS gap request, taking into account preconfigured MG.  If the preconfigured MG is there and can satisfy the UE’s requirement, the UE uses MAC CE, otherwise RRC message as in Rel-16.  The selection is specified in RRC.  Reuse the “not configured or not sufficient” language from Rel-16.
Proposal 4.1: UL MAC CE for MG activation and deactivation is triggered by upper layers.
Proposal 4.3: LPP signalling for LMF to indicate to UE whether to send/not send the UL MAC CE for positioning MG activation request is not defined.
Proposal 4.5: the following options to cancel a triggered UL MAC CE for MG activation and deactivation should be captured in the spec; other options can be discussed in the running CR discussion.
•	When the MAC CE is transmitted 
•	When a request from upper layers to transmit a new request to gNB for a new/modified gap configuration is received 
•	When an indication from upper layers that the gaps are not needed any more or a gap with a new id needs to be activated is received 
•	On MAC reset 


Topic #3: RRC_INACTIVE
Based on Premeeting discussion in R2-2203524, at meeting offline discussion in R2-2203607, RAN2 discussed issues related to RRC_INACTIVE and agreed:
Agreement:

Agreements:
Proposal 6: TA timer configuration of SRS for positioning (SRSp) is invalidated upon any cell reselection (i.e. even if the UE does not initiate the RRC resume procedure) (11/12)
Proposal 7: Follow CG-SDT solution for (a) RSRP derivation for positioning SRS TA validation, and (b) definition of stored downlink pathloss reference RSRP value at the very first positioning SRS transmission (12/12)

Agreements:
Proposal 2: Agree on Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (in R2-2203443) for UL-only and UL+DL positioning in RRC_INACTIVE as baseline for Stage 2 discussion
Proposal 1: Add clarification note (as below) in Stage 2 specification:
Note: Positioning may be performed when a UE is in RRC_INACTIVE state. Any uplink LCS or LPP message can be transported in RRC_INACTIVE. If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS for positioning, if UL positioning is supported) to the UE.


Agreement:
Send LS to SA2 to let SA2 decide the spec impacts on Low Power Periodic and Triggered 5GC-MT-LR Procedures with SDT for DL-only and RAT-Independent positioning (based on agreed baseline from RAN2#115-e), for UL-only positioning, and for UL+DL positioning (baseline based on R2-2203443)

Agreements:
Proposal 4 (modified): Support the following options for activation of SP-SRSp transmission in RRC INACTIVE: 
-	Option a: If there is ongoing SDT, the network can send SRS activation command to the UE in INACTIVE.
-	Option b: Send the Activation MAC CE along with the SRSp configuration when gNB releases the UE to RRC_INACTIVE
Proposal 5 (modified): Support the following for deactivation of SP-SRSp transmission in RRC INACTIVE: 
-	If gNB chooses to send the SP-SRSp deactivation command to the UE in INACTIVE, gNB can send SP-SRSp deactivation command to the UE if there is ongoing SDT.
-	If gNB chooses not to send the SP-SRSp deactivation command to the UE in RRC_INACTIVE, no additional mechanism is specified (i.e. the gNB can only wait for the TA timer to expire)


Agreements:
Proposal 1:	Follow SDT solution that the TA Timer for SRS for positioning (SRSp) is restarted upon reception of TA command in RRC_INACTIVE (10/10)
Proposal 2: 	Follow SDT solution that SRS for positioning (SRSp) in RRC_INACTIVE state can only be configured through RRC Release message (i.e. RRCReconfiguration and RRCReconfigurationComplete are not used for configuring SRSp) (10/10)
Proposal 3: No specification impacts are identified by RAN2 in Rel-17 for handling the relationship between DRX cycle and positioning measurement delay requirements in RRC_INACTIVE (8/10)
Following LS was agreed:
· R2-2203949	LS on Positioning in RRC_INACTIVE State	Qualcomm Incorporated	LS out	Rel-17	NR_pos_enh	To:SA2	Cc:RAN3


Topic #4: On-demand PRS
Based on premeeting email discussion in R2-2202236,  at meeting offline discussion in R2-2203601, RAN2 discussed issues related to On-demand PRS and agreed:
Agreement:

Agreements:
Proposal 4: UE may explicitly request on-demand PRS parameters based on the Rel-16 value ranges. [14/14]
Proposal 6: A UE reason/cause for an on-demand PRS request is not supported. [12/14]
Proposal 7: The posSI message cannot be the response for a UE’s On-Demand PRS request. [13/14]
Proposal 12: The DL-PRS-Configuration ID is only defined by an identifier (ID). [13/14]
Proposal 13: On-demand PRS configuration is at least provided per positioning method. [12/14]

Agreement:
Proposal 5: The UE may indicate its preferred on-demand PRS pre-defined configuration via a list in decreasing order of preference (i.e., sorted from the UE’s most preferred to least preferred on-demand PRS configuration). [10/14]

Agreement:
Proposal 14 (modified): UE-initiated on-demand PRS capability information is independently requested/indicated per positioning method.

Agreement:
Proposal 9-1 (modified): To respond to an unfulfilled UE-initiated on-demand PRS request, an error cause may be provided to the UE.  To be discussed under running CR if the cause values are new or if we reuse existing values.

Agreement:
P11/P15-2/P15-3 to be discussed in the running CR discussion.


Agreements:
Proposal 1-1: 
•	If the NW has provided the pre-defined on-demand PRS configurations to the UE, explicit parameter requests from the UE are allowed provided that the request is within the scope of the received pre-defined on-demand PRS configurations.
•	If the NW has not provided the pre-defined on-demand PRS configurations to the UE, the UE may blindly request on-demand PRS parameters via an explicit request within the scope of the RAN1 agreed parameter list.
Proposal 1-2: Add a Stage 2 note clarifying the difference between index-based and explicit-based on-demand PRS requests. 
Proposal 2: On-demand PRS configuration is defined with a Need ON tag, i.e., no new additional behaviours are required.


Topic #5: GNSS positioning integrity
Based on premeeting email discussion in R2-2203525, and at meeting email discussion in R2-2203593, RAN2 discussed issues related to GNSS positioning integrity and agreed:
Agreement:

Agreements:
Proposal 1. For the purpose of GNSS integrity feature added in Release17, use GNSS-RealTimeIntegrity IE to signal to UE bad satellites (and GNSS constellations).
Proposal 2. Update description of GNSS-RealTimeIntegrity IE and Stage 2 to clarly state what condition can be interpreted as DNU = FALSE.
Note: Annex A contain a modified version of the GNSS-RealTimeIntegrity IE which highlights the list of satellites monitored for integrity. This can be used as input for Stage 3 CR and subject to offline review.
Proposal 3. For the purpose of GNSS integrity feature added in Release17, an additional DNU flag per constellation is not needed.

Open Issue #2:
Proposal 4. For Release 17, the bounding of GNSS errors is based on paired overbounding principle characterized by mean and standard deviation. In future releases provision of full covariance matrix for the orbital covariance can be revisited. 
Proposal 6. Agree to include integrity bounds for Clock in the GNSS-SSR-ClockCorrections IE and bounds for Orbit in the existing GNSS-SSR-OrbitCorrections IEs rather than combining them in a new joint IE.

Open Issue #3:
Proposal 7. If possible, reuse existing IEs the following Integrity Residual Risk parameters: Probability of Onset of Constellation Fault, Mean Constellation Fault Duration, Proability of Onset of Satellite Fault, and Mean Satellite Fault Duration. 
Note: candidate IEs in order of preference: GNSS-SSR-OrbitCorrections, GNSS-RealTimeIntegrity IE. This can be dealth offline as part of update to stage 3 CR – input from Rapporteur.
Proposal 8. Probability of Onset of Ionosphere Fault and Mean Ionosphere Fault Duration parameters are included in the GNSS-SSR-STEC-Correction. Probability of Onset of Troposphere Fault and Mean Troposphere Fault Duration parameters are included in the GNSS-SSR-GriddedCorrection. 

Open Issue #5:
Proposal 10. Agree to enable periodic transmission of assistance data for GNSS integrity.
Proposal 11. Add gnss-Integrity-PeriodicServiceAlert-r17 to the list of periodic GNSS assistance data. FFS if other IEs need to be added (input from Stage 3 rapporteur).

Open Issue #6:
Proposal 13: Adopt the mapping of GNSS Integrity IEs to posSIB as propoed in the table from below:
GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType		assistanceDataElement
	posSibType1-9	GNSS-Integrity-ServiceParameters
	posSibType1-10	GNSS-Integrity-ServiceAlert

Open Issue #7, #8 (R2-D1):
Proposal 14. Add TIR and AL to the IntegrityInformationRequest-r17 IE. TTA is FFS. Their value ranges shall be based on table 9.2.4 in TR 38.857.

Open Issue #9 (R2-D2):
Proposal 17. Add HPL and VPL to the IntegrityInfo IE. The value range of these two parameters covers 0 – 500m interval. Resolution is 1cm.
Note: HPL representation e.g., 2D ellipse or Alon-Cross track pair is based on input from Stage 3 rapporteur.
Open Issue #10 (R2-D4):
Proposal 21. Adopt the proposed encoding for GNSS-Integrity-ServiceParameter in Stage 3.
Proposal 22. Adopt the following description for the GNSS-Integrity-ServiceAlert in Stage 3. Service DNU is FFS. 
GNSS-Integrity-ServiceAlert field descriptions
ionosphereDoNotUse
This field indicates whether the ionospheric corrections in IEs GNSS-SSR-STEC-Correction IE can be used for integrity related applications (FALSE) or not (TRUE).
troposphereDoNotUse
This field indicates whether the tropospheric corrections in IEs GNSS-SSR-GriddedCorrection IE can be used for integrity related applications (FALSE) or not (TRUE).

Open Issue #11 (R2-D5):
Proposal 23. Adopt the proposed encoding of the SSR-IntegrityCodeBiasBounds.

Open Issue #12 (R2-D6):
Proposal 24. Adopt the proposed encoding of the SSR-IntegrityPhaseBiasBounds.

Open Issue #13 (R2-D7):
Proposal 25. Adopt the proposed encoding for the STEC-IntegrityParameters-r17 and STEC-IntegrityErrorBounds-r17.

Open Issue #14 (R2-D8):
Proposal 26. Adopt the proposed encoding for the SSR-GriddedCorrectionIntegrityParameters-r17 and TropoDelayIntegrityErrorBounds-r17.  


Agreement:
Proposal 1. Covariance parameters for Orbital errors are not included in Rel17. These terms, together with the full cross-covariance matrix, can be revisted in future releases and possibly coordinated with RTCM.


Agreement:
Proposal 2. The validity time of the integrity bounds is set as equal to the validity time of the SSR data. No additional validity time parameter is defined in Rel17. 

Agreements:
Proposal 3. Release 17 supports only Reporting Mode 1 (PL reporting). Reporting Mode 2 can be revisited in future releases.
Proposal 4. For reporting Mode 1, TTA is not needed.
Proposal 5 (modified). Provide achievable TIR as optional parameter in the Integrity Information Result

Topic #6: A-GNSS enhancements
Based on at meeting email discussion , RAN2 discussed issues related to A-GNSS enhancements and following CRs were endorsed:
· R2-2203609	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.	CR	Rel-17	37.355	16.7.0	0327	1	B	NR_pos_enh-Core	R2-2200298
· R2-2203610	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.	CR	Rel-17	36.305	16.4.0	0106	1	B	NR_pos_enh-Core	R2-2109485
· R2-2203611	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.	CR	Rel-17	38.305	16.7.0	0084	1	B	NR_pos_enh-Core	
· R2-2203615	Draft running CR for stage2 spec for NAVIC in R17 positioning	Huawei, HiSilicon	draftCR	Rel-17	38.305	16.7.0	B	NR_pos_enh-Core
· R2-2203710	Introduction of NavIC for broadcast support	Ericsson	draftCR	Rel-17	38.331	16.7.0	B	NR_pos_enh-Core

Topic #7: Accuracy enhancements
Based on premeeting discussion in R2-2202410, at meeting email discussion in R2-2203621, RAN2 discussed accuracy related issues and agreed::
Agreement:

Agreements:
Proposal 1 (modified): The SRS-TEG association reporting, if any, shall always be reported along with the UE Rx – Tx time difference measurement report for Multi-RTT with no additional periodicities (8/11) and to agree the TP on report of association for Multi-RTT in the annex (11/12). Any additional parameters can be discussed in the running CRs pending RAN1 input.
Proposal 2 (modified): For UL-TDOA, configure UE TxTEG Report Config in SRS-Config IE and a new RRC message to report the changes of UE TxTEG (9/11).
Proposal 5 (modified): Each of association information of UL SRS resources with timestamp indicating the change of the Tx TEG association (8/12) and agree the TP of UE-TxTEG-Report-v17xy-IEs via RRC in the annex.

Agreements:
Proposal 6: RAN2 to agree new posSibType6-5  NR-DL-PRS-TRP-TEG-Info for the TRP Tx TEG info (10/11) and the TP of NR-DL-PRS-TRP-TEG-Info for broadcast(8/11) in the annex, FFS the description on resource association.
Proposal 8: RAN2 to agree the stage-3 design of RSTD measurements from different DL PRS resources per UE Rx TEG report in the annex (10/12).
Proposal 9 (modified): RAN2 to agree the updated stage-3 design of UE Rx-Tx time difference measurements obtained from different DL PRS resources per UE Rx TEG/ RxTx TEG in the annex (9/9), FFS the nr-UE-Tx-TEG-ID-r17 in case2 and case3 (pending RAN1).

Agreements:
Proposal 14: RAN2 to agree the following option is taken on supporting LMF to provide the TRP beam/antenna information to UE: Option a: New IE to carry the TRP beam/antenna information, e.g., NR-TRP-BeamAntennaInfo in running CR of TS37.355. (8/12)
Proposal 16: As for the TRP beam/antenna information provided by the LMF to the UE for UE-based DL-AoD, RAN2 to agree that the peak power value that is used as the reference for other resource powers on a specific angle is not provided (12/12). 
Proposal 17: RAN2 to agree that the value ranges of the relative power of DL-PRS resource should be decided by RAN1 (11/12).
Proposal 18: RAN2 to agree that keep RSRP still as mandatory within the measurement results info provided by UE to LMF for DL-AOD in R17 (10/12) ), and it may be revised if there is clear agreement from RAN1.
Proposal 19: RAN2 to agree that the value ranges of the RSRPP should be decided by RAN1 (11/12).
Proposal 20: RAN2 to agree that the angle assistance information (expected angel value and uncertainty) should be per TRP (12/12).
Proposal 21: RAN2 to agree to extend the R16 IE NR-DL-PRS-AssistanceDataPerTRP-r16 to carry the expected angle assistance information (like expected RSTD and expected RSTD uncertainty)(7/12), FFS with restrictions only applied for DL-AOD positioning method waiting for RAN1 feedback.
Proposal 22: RAN2 to agree that the value ranges of the expected angle assistance (expected angel value and uncertainty) relative power of DL-PRS resource should be decided by RAN1 (8/11).
Proposal 23 (modified): RAN2 to agree to extend the R16 IE NR-DL-PRS-Resource-r16 to carry the R17 DL-PRS resource subset information, with restrictions that it is only applied for DL-AOD positioning method (8/12).
Proposal 24: RAN2 to agree that it is up to RAN1 to decide whether further description of UE behaviour needed related to the measurements and/or reporting is needed related to the prioritization of DL-AOD reporting.


Agreement:
The LOS/NLOS indicator is associated with UE measurement report and associated TRP and resource id (if there is) in each measurement report, for all RAT-dependent methods except E-CID.


Agreements:
Proposal 3 (modified): The configurable intervals on report of association of TxTEG via RRC are ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240.  Relation to SRS intervals can be further checked in running CR discussion.
reportingAmount can be 1 or infinity.

Agreements:
Proposal 1: RAN2 to agree that the beam/antenna information request only applies to the UE-based DL-AOD positioning method (11/11).
Proposal 2 (modified): The following assistance data may be requested by UE for UE-based DL-AoD: 
‑	losNlosInfo (10/11);
‑	beam/antenna information (11/11);
Proposal 3 (modified): The following assistance data may be requested by UE for UE-based DL-TDOA: 
‑	losNlosInfo (9/11);
‑	trpTEG-Info (10/11);
Proposal 5: RAN2 to agree that both the azimuth and elevation can be optional, but at least one should be provided within the beam/antenna information (10/11).

Agreements:
Keep the running CR approach for PosCalc AD; can be further discussed in running CR discussion if anything should change.
Proposal 6: RAN2 to agree the TP of option1 (change the azimuth-r17 and elevation-r17 both to be optional, but add a restriction in the field description that at least azimuth or elevation should be present) (7/11). 


Topic #8: UE capability
Based on premeeting discussion in R2-2202494 and at meeting email discussion, RAN2 discussed UE capability and agreed::
Agreement:

Agreements:
Granularity of response time:
Proposal point 3.2.1-1: [for agreements]  [6/9] 10ms Finer granularity is only applied for NR RAT dependent positioning methods;

Capabilities for integrity:
Proposal point 3.2.2-1: [for agreements]  [10/10] For GNSS integrity capability, adapt capabilities captured in the running LPP CR R2-2201723 as baseline;

TPs for individual capability items:
Proposal point 3.3.1-1: [for agreements]  [8/8] 27-1 TEG is captured as
[TPs in R2-2202494]

Proposal point 3.3.2-1: [for agreements] 27-2, 27-13, 27-13a, 27-14, 27-14a are captured as
[TPs in R2-2202494]

Proposal point 3.3.3-1: [for agreements] 27-3/27-6 are captured as
[TPs in R2-2202494]

Proposal point 3.3.4-1: [for agreements] 27-4, 27-12 are captured as
[TPs in R2-2202494]

Proposal point 3.3.5-1: [for agreements] 27-7 are captured as
[TPs in R2-2202494]

Proposal point 3.3.7-1: [for agreements] 27-9  are captured as
[TP in R2-2202494]

Proposal point 3.3.8-1: [for agreements] 27-10, 27-10a, 27-11 are captured as
[TPs in R2-2202494]

Proposal point 3.3.9-1: [for agreements] 27-20, 27-21, 27-22are captured as
[TP in R2-2202494]

Proposal point 3.3.10-1: [for agreements] 27-15---27-19 are captured as
[TPs in R2-2202494]

Proposal point 3.4-1: [for agreements] 14-1 are captured as
[TPs in R2-2202494]
Following CR were endorsed and to be merged into the mega CR:
· R2-2203630	38.331 capability CR for the positioning enhancements WI	Intel Corporation	draftCR	Rel-17	38.331	16.7.0	B	NR_pos_enh-Core
· R2-2203941	38.306 capability CR for the positioning enhancements WI	Intel Corporation	draftCR	Rel-17	38.306	16.7.0	B	NR_pos_enh-Core

2.2.2	Remaining Open issues 
RAN2 has completed the WI objectives on NR Positioning Enhancements in the Rel.17. There is no open issue left regarding to closing the WI from RAN2’s perspective.


2.3	RAN3
2.3.1	Agreements
RAN3#114bis-e
RAN3 has discussed topics on: 1) Positioning Accuracy Improvements; 2) RRC_INACTIVE State Positioning; 3) On-demand PRS; 4) Information Reporting for Multipath and NLOS Mitigation; and 5) Support for Latency Improvement
Topic #1: Positioning Accuracy Improvements
Based on summary in R3-221352, RAN3 discussed issues related to Positioning Accuracy Improvements and made the following agreements:
	· Support an ARP ID based solution for providing the ARP association with UL measurements to LMF. 
· R3-221225 NRPPa TP and R3-221245 F1AP mirror TP (Nokia et al.) are agreed 
· OAM solution is not precluded for the provisioning of the TRP Antenna Beam Antenna for DL AoD to LMF. 
· Implementation of RAN1 Positioning Accuracy Improvement related agreements and other aspects in R3-221353. Among other agreements:
· Addition of the UL-SRS-RSRPP in the TRP Measurement Result 
· Addition of an extended additional path list IE in UL-RTOA and gNB-Rx-Tx measurements
· Introduce Multiple UL AoA IE in the TRP Measurement result IE and in the additional path list and extended additional path list IEs
· R3-221200 NRPPa TP (Ericsson et al.) and R3-221353 F1AP mirror TP (Huawei et al.) are agreed
· Consider as baseline the text proposal provided by Ericsson on UE Tx TEG association signalling support capturing the RAN1 agreements. 
· The transmission of UE Tx TEG association in the POSITONING INFORMATION UPDATE needs further checking. 
· FFS if an explicit indication is required in the POSITIONING INFORMATION REQUEST message to trigger gNB to report UE Tx TEG.
· R3-221399 NRPPA TP (Ericsson et al.) and R3-221400 F1AP mirror TP (Huawei et al.) are agreed
· Further checking of the RAN1 agreements implementation to be done based on RAN1 and RAN2 progress
· Clean-up TP to NRPPa: Removal of Editor notes in Measurement Update message, R3-221384 is agreed




Topic #2: RRC_INACTIVE State Positioning 
Based on summary in R3-221343, RAN3 discussed issues related to Positioning in RRC_INACTIVE state and made the following agreements:
	· Assistance information: 
· Include UE reporting information in POSITIONING INFORMATION REQUEST message. 
· R3-221193 NRPPA TP (Ericsson) is agreed
· Positioning context related:
· Include Routing ID and Requested SRS transmission characteristics in RETRIEVE UE CONTEXT RESPONSE message over XnAP, other information is FFS. 
· R3-221432 Endorsed as BL CR (CATT). R3-221280 XnAP TP on RRC inactive positioning (Huawei) is agreed.
· SRS reservation:
· Send an indication (e.g. Reserve SRS) IE from gNB-CU to gNB-DU over F1AP to reserve the SRS configuration in DU for RRC_INACTIVE UE positioning, FFS on the details. 




Topic #3: On-Demand PRS Transmission and Reception
Based on summary in R3-221064, RAN3 discussed issues related to the implementation of RAN1 agreements on On-Demand PRS Transmission and Reception and made the following agreements:
	· R3-221372 TP to NRPPa (Nokia et al.) addition of new IEs for On-demand PRS transmission is agreed
· R3-221381 F1AP mirror TP for on On-demand PRS (Huawei et al.) is agreed
· Endorsement of stage 2 F1AP BL CR in R3-220549 for the Introduction of release 17 positioning enhancements (Qualcomm Incorporated) 



Topic #4: Information Reporting for Multipath and NLOS Mitigation
Based on summary in R3-221065, RAN3 discussed issues related to the implementation of RAN1 agreements on LoS/NLoS information and made the following agreements:
	· R3-221227 addition of LoS/NLoS information to NRPPa (Nokia et al.) is agreed
· R3-221373, F1AP mirror TP (Nokia et al.) is agreed




Topic #5: Support for Latency Improvement
Based on summary in R3-221385, RAN3 discussed issues related to the implementation of RAN1 agreements on Support for Latency Improvement, based on the received liaisons in R3-220090 and R3-220092, and made the following agreements:
	· LMF provides a full PRS configuration to gNB as assistance information, and the gNB determines the pre-configuration of MG.
· A UE-associated class 1 procedure is used to provide a full PRS configuration to gNB as assistance information of the pre-configuration of MG. FFS on using new defined or existing signaling procedure.
· Support to transfer the information related to the PRS measurement with MG over F1AP, similar to the legacy MG, but detail waits for RAN2.
· Support the MG activation request by the LMF.
· The signaling procedure of the MG activation request uses an UE-associated class 2 signaling procedure. FFS on whether to use new defined or existing signaling procedure?
· Include the similar information to that in RRC LocationMeasurementIdication message in the MG activation request message.
· LMF provides the assistance information to help gNB determine the PRS Processing Window configuration.
· For activation request procedure initiated by non-LMF, an unified signaling procedure over NRPPa can be adopted for the delivery of pre-configured MG and PRS processing Window configuration information.
· Support to transfer the information related to the PRS processing window configuration over F1AP, similar to the legacy MG, but detail waits for RAN2.
· R3-221403 NRPPa TP (Huawei et al.) and R3-221404 F1AP mirror TP (Ericsson et al.) are agreed


RAN3#115-e
RAN3 has discussed topics: 1) Positioning Accuracy Improvements; 2) RRC_INACTIVE State Positioning; 3) On-demand PRS; 4) Information Reporting for Multipath and NLOS Mitigation; and 5) Support for Latency Improvement.
Topic #1: Positioning Accuracy Improvements
Based on summary in R3-222723, RAN3 discussed the final issues related to Positioning Accuracy Improvements and made the following agreements:
	· DL-AoD positioning:
· It is supported to communicate the beam information to the LMF. Stage 3 details are FFS. DL-AoD signalling procedures should minimize signalling loads (e.g. information should not be signalled unless a change occurred). The same solution is supported over F1AP
· R3-222722 NRPPa TP and R3-222767 F1AP mirror TP (Qualcomm et al.) for addition of TRP Beam Antenna Information are agreed

· UL-SRS-RSRPP, TEG and other aspects related to Positioning Accuracy:
· Addressing remaining open points on Positioning Accuracy Improvements (UL-SRS-RSRPP, TEG, AoA, etc.)
· The list of agreements listed in R3-222720 NRPPa TP. R3-222720 and R3-222631 F1AP mirror TP (Ericsson et al.) are agreed 
· RAN1 to feedback if information on the SRS port index needs to be signalled to LMF when SRS resource for MIMO is used.
· LS to RAN1 and RAN2 “Questions concerning the implementation of RAN1 agreements in NRPPa” in R3-222721 is agreed




Topic #2: RRC_INACTIVE State Positioning 
Based on summary in R3-222434, RAN3 discussed the final issues related to Positioning in RRC_INACTIVE state and made the following agreements:
	· Assistance information: 
· The UE reporting information in the POSITIONING INFORMATION REQUEST message follows LPP format to help gNB to configure CG-SDT resource.
· R3-222657 NRPPa TP and R3-222658 mirror F1AP TP (Ericsson, CATT) are agreed
· SRS reservation
· Include the positioning context reservation indication in RRC CONTEXTT RELEASE COMMAND message over F1AP.
· Releasing the SRS configuration both in gNB and UE side at the same time should be ensured in order to avoid UL interference.
· Reuse positioning deactivation to release SRS configuration when UE resumes to a new cell/gNB, i.e. the anchor gNB receives Retrieve UE Context Request from other gNBs.
· R3-222671 F1AP TP (Samsung et al.) agreed
· XnAP Positioning context related
· Include NRPPa Transaction ID in RETRIEVE UE CONTEXT RESPONSE message as positioning information, to make sure LMF understand the message from the same NRPPa transaction.
· R3-222670 XnAP TP (CATT et al.) agreed
· The RRC_INACTIVE positioning in case of SDT without anchor relocation is not supported in R17.



Topic #3: On-Demand PRS Transmission and Reception
Based on summary in R3-222435, RAN3 discussed the final issues related to the implementation of RAN1 agreements on On-Demand PRS Transmission and Reception and made the following agreements:
	· Introduce a Start Time IE (encoded as the existing Relative Time 1900 IE) and Duration IE (INTEGER type in seconds with max value 90060 in alignment with LPP) within the Requested DL PRS Transmission Characteristics IE at the TRP level and at the PRS Resource Set level.
· Introduce a PRS Configuration Request Type IE in the PRS CONFIGURATION REQUEST, encoded as ENUMERATED type with two values (configure, off, …). For the “off” request type, introduce a PRS Transmission Off Information IE in the PRS CONFIGURATION REQUEST which includes a choice of TRP, PRS resource sets, or PRS resources to be turned off.
· The gNB can indicate via the TRP Information Exchange procedure whether a particular on-demand PRS transmission parameter is allowed to be requested by the LMF.
· R3-222611 NRPPA TP and R3-222612 mirror F1AP TP are agreed (Nokia et al.)
· R3-221873 (Nokia et al.) is endorsed as BL CR for NG-AP



Topic #4: Information Reporting for Multipath and NLOS Mitigation
Based on summary in R3-222436, RAN3 discussed the final issues related to the implementation of RAN1 agreements on LoS/NLoS information and made the following agreements:

	· R3-222668 TP to NRPPA on correction Multipath and NLOS semantics description(Huawei) is agreed
· Mirror F1AP TP in R3-222669 (Huawei) is agreed.




Topic #5: Support for Latency Improvement
Based on summary in R3-222834, RAN3 discussed the final issues related to the implementation of RAN1 agreements on Support for Latency Improvement, and made the following agreements:
	· Remove the Editor notes for the Reponse Time IE.
· Remove the FFS on the cause value of “Requested Item not Supported on Time”.
· Define unified procedure for preconfigured MG and PPW in RAN3 specifications. 
· Define a new NRPPa class 1 procedure to support the LMF to send the PRS information to the gNB and request for MG preconfigutation; Remove the FFS on Measurement Preconfiguration Information procedure.
· Change the maximum number of TRPs in the Measurement Preconfiguration Required message to be 256.
· Define a new NRPPa class 2 procedure, which contains similar information to that in RRC LocationMeasurementIdication message, for LMF-initiated MG activation request; Remove the FFS on the Measurement Activation Information procedure.
· Replace the CHOICE encoding in the MEASUREMENT ACTIVATION message with the MeasPRS Periodicity and Meas PRS Offset IEs.
· R3-222788 NRPPA TP, R3-222789 F1AP mirror TP and R3-222790 stage 2 F1AP TP on Positioning Latency Improvement (Huawei et al.) are agreed.




2.3.2	Remaining Open issues
RAN3 has completed the WI objectives on NR Positioning Enhancements in the Rel.17. There is no open issue left regarding to closing the WI from RAN3’s perspective.

2.4	RAN4
2.4.1	Agreements
RAN4#101bis-e
RAN4#101bis-e reached the following agreements on issues related to latency reduction of positioning measurements, impact on existing UE positioning and RRM requirements, Rx/Tx timing delay mitigation, measurements in RRC_INACTIVE state, work split, UE features list and other miscellaneous topic related to enhanced positioning.
Based on summary document XXXX, RAN4 made the following agreements on latency reduction of positioning measurements, 
# Topic 1: Latency reduction of positioning measurements
Based on summary in R4-2202739, RAN4 discussed issues related to latency reduction of positioning measurements and made the following agreements:
Sub-topic 1-1: Number of samples (M1) excluding sample(s) for AGC and associated conditions
Number of samples (M1) excluding sample(s) for AGC and associated conditions
Agreements:
	Parameters
	Value

	No of samples w/o AGC (M1)
	1

	PRS Ês/Iot (dB)
	≥ -6

	Propagation conditions
	LOS

	PRS BW (RBs)
	≥ [48]

	Accuracy
	R16

	Repetition
	R16



One or more conditions under which samples for AGC is reduced or not required for PRS measurements
Agreements:
Additional samples for AGC for PRS measurements are not required in case at least one of the following conditions is met
Condition #1: 
· 1A) PRS bandwidth is within the active BWP and 
· 1B) Difference between the serving and neighboring cell [total] RX power is within [6] dB. 
· FFS on the detailed RX power definition.
Applicability conditions for reduced Rx beam sweeping factor (<8) capability
Agreements:
· Reduced Rx beam sweeping factor (<8) capability can be applicable without any additional conditions
· No impact on positioning measurement accuracy requirements for UEs supporting the capability
· Positioning measurement period requirements will be reduced for UEs supporting the capability
· FFS whether UE needs to be configured by LMF to perform measurements with a reduced Rx beam sweeping factor
· Sent following LS reply to RAN1 covering above agreements and agreements on issue 1-1-4:
· R4-2202678, LS reply on lower Rx beam sweeping factor for latency improvement, CATT

Rx beam sweep numbers for reduced Rx beam sweeping factor (<8) capability
Agreements:
· The following Rx beam sweep numbers are supported for reduced Rx beam sweeping factor (<8) UE capability: {1, 2, 4, 6}

Defining reduced number of samples (M) or associated parameters as UE capability?
Agreements:
The PRS measurement requirements with reduced number of samples shall apply only for UE which supports PRS measurement with reduced number of samples.
Measurement period optimizations for latency reduction
Agreements:
· Does the UE processing capability {N,T} for low latency needs to be reviewed/revisited by RAN4 whether a UE can properly process the repeated PRS resources?
· NO
PRS measurements without gaps
Following agreements were reached on parameters related to PRS measurement requirements for PRS measurement without gaps.
Agreements:
1. PRS measurements without gaps are performed within PRS processing window (PPW)
2. 
3. Scheduling restriction is required based on RAN1 agreements.
4. PRS processing window is based on RAN1 agreements

Related to RAN1 LS on condition of PRS measurement outside the MG
Related to RAN1 LS in R1-2112883 on condition of PRS measurement outside the MG. Response on if UE needs to calculate the expected Rx time difference and/or compare it against the threshold.
“Rx timing between the reference cell/TRP and serving cell where the PPW is configured should be taken into account when evaluating the threshold for the applicability condition on Rx timing difference between the serving cell and neighbor cells/TRPs”.
Agreements:
Sent following reply LS to RAN1 on related agreements:
R4-2202679, LS reply on condition of PRS measurement outside the MG, Vivo
Sub-topic: 1-3 Measurement gaps enhancement/patterns for PRS measurements
Per-FR MG for PRS measurement 
Agreements:
· Per-FR MG for PRS measurements shall be supported in Rel-17.

# Topic 2: Impact on existing UE positioning and RRM requirements
Based on summary in R4-2202739, RAN4 discussed issues related to impact on existing UE positioning and RRM requirements and made the following agreements:
Sub-topic 2-1: SRS antenna port switching on UE Rx-Tx time difference
Is Rel-15 SRS (SRS-Resource) supported for UE Rx-Tx time difference in Rel-17?
Agreements:
Following LS is sent to RAN1 for confirmation:
· R4-2202680, LS on SRS for multi-RTT positioning, Huawei, HiSilicon

Can Rel-15 SRS (SRS-Resource) be used for gNB Rx-Tx time difference in Rel-17?
Agreements:
LS is sent to RAN1 for confirmation. R4-2202680, LS on SRS for multi-RTT positioning, Huawei, HiSilicon.
Impact of SRS antenna switching on UL RTOA report mapping.
Agreements:
SRS antenna switching has no impact on UL RTOA report mapping.
#Topic 3: Rx/Tx timing delay mitigation
Based on summary in R4-2202740, RAN4 discussed issues related to Rx/Tx delay mitigation and made the following agreements:
Sub-topic 3-1 Timing error margins associated with TEGs
The values of timing error margins associated with Rx TEGs for UE/TRP?
Agreements 
A single timing error margin is associated with each Rx TEG 
· FFS if same or different margins are used for measurements with different time stamps
FFS: whether the timing error margin is the same or not for all Rx TEGs if UE/TRP has multiple TEGs
The values of timing error margins associated with UE Tx TEGs 
Agreements:
The values of timing error margins associated with UE/TRP Tx TEGs need to be defined in RAN4. 
The values of timing error margins associated with UE/TRP RxTx TEGs need to be defined in RAN4. 
FFS whether to reuse the values of UE/TRP Rx TEG. 

Approaches for LMF acquiring the timing error margins associated with TEGs of UE/TRP? 
Agreements:
RAN4 define the possible timing error margin(s) in TS 38.133. 
FFS whether NW can configure requested margins to UE/TRP based on demand.
FFS whether UE/TRP need to report used margins to NW based on implementation. 

Sub-topic 3-2 Time variant of the TEG
Whether to define time-variant (semi-static or dynamic) Rx TEGs? 
Agreements:
The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding Rx TEG ID.

Sub-topic 3-3 RRM requirements
The impact of Rx TEGs on measurement requirements and accuracy requirements. 
Agreements: 
FFS: There is no impact on the core requirements from TEG framework. 
Whether and how to define accuracy requirements for the TEG framework will be discussed in performance part.
Testing requirements for verifying the timing error mitigation
Agreements: 
Wait for further progress and decide whether to define new tests in performance part.

Sub-topic 3-4 Reporting of Tx TEG association
How to decide when the Tx TEG association is changed
Agreements: 
The UE Tx TEG association between UE Tx TEG IDs and SRS resources for positioning is up to UE implementation, so it is not necessary and practical to define the condition when the TEG association is changed. 
The issue is within RAN2 scope.  
Send the reply LS to RAN1/2. 

#Topic 4: measurements in RRC_INACTIVE state
Based on summary in R4-2202740, RAN4 discussed issues related to RRC_INACTIVE positioning and made the following agreements:
Sub-topic 4-1 Type of the PRS measurement requirements defined in RRC_INACTIVE state
Type of PRS measurement requirements to be defined in RRC_INACTIVE state. 
Agreements: 
RAN4 to define PRS measurement requirements for UE Rx-Tx time difference measurement in RRC inactive state.
RAN4 to define PRS measurement requirements for PRS-RSRPP measurement in RRC inactive state.
RAN4 not to define PRS measurement requirements for gNB Rx-Tx time difference measurement in RRC inactive state.
UE Rx-Tx measurement requirements in RRC_INACTIVE state if applicable
Agreements: 
If UE Rx-Tx time difference measurement is applied in RRC_INACTIVE state, the framework of R16 UE Rx-Tx time difference measurement period can be the baseline. 

Sub-topic 4-2 The PRS measurement requirements applicability in RRC_INACTIVE state
The PRS measurement requirements applicability in RRC_INACTIVE state regarding SDT. 
Agreements: 
Support of SDT is not a necessary condition for supporting positioning measurements in RRC_INACTIVE state. 
RAN4 can independently work on positioning measurements in RRC_INACTIVE state and SDT requirements.
The PRS measurement requirements applicability in RRC_INACTIVE state regarding PRS periodicity. 
Agreements: 
No need to restrict TPRS in the spec because of requirements.
The PRS measurement requirements applicability in RRC_INACTIVE state regarding relaxed measurement criteria. 
Agreements: 
Whether a frequency layer for RRM measurement meets relaxed measurement criteria should not have any impact on PRS measurement.
The requirements applicability in RRC_INACTIVE state regarding collision of other functions. 
Agreements: 
Longer PRS measurement period is expected when there is collision/overlap between other DL signals/channels and PRS resources in RRC_INACTIVE state. 
Collision/overlap between other DL signals/channels and PRS resources in RRC_INACTIVE state occurs when:
· Any other DL signals/channel occurs within the PRS resource or 
· Any other signals/channel occurs within X symbols before the PRS resource or
· Any other signals/channel occurs within X symbols after the PRS resource.
· X=FFS.
UE behavior for PRS measurement under cell change. 
Agreements: 
The UE behaviour if the cell reselection occurs during the PRS measurement period is as follows:
The UE shall continue the RSTD measurement after the cell reselection
The UE shall continue the PRS-RSRP measurement after the cell reselection
The UE shall continue the PRS-RSRPP measurement after the cell reselection
Whether to define two set of PRS measurement requirements based on number of samples in RRC_INACTIVE state
Agreements: 
If reduced number of PRS samples is applicable in RRC_INACTIVE state, define two sets of PRS measurement period for inactive state, one set with 4-sample and the other set with reduced number of samples.
Approach used for PRS measurement requirements of multiple positioning frequency layers in RRC_INACTIVE state
Agreements: 
Summation-based approach is used. 
UE processing capability for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
Whether to define new UE processing capability in RRC_INACTIVE state is within RAN1 scope
How to consider DRX cycle for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
· DRX cycle can be considered in the available PRS periodicity for the PRS measurement in RRC_INACTIVE state i,e. Tavailable_PRS_i.
TPRS,I calculation for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
The same approach as R16 can be used. 
Measurement requirements for long periodicity PRS in RRC_INACTIVE state
Agreements: 
Prioritizing measurements for long-periodicity PRS resources in RRC INACTIVE state is not necessary. 
Clarification on the applicability of PRS processing window in RRC_INACTIVE state
Agreements: 
Send LS to RAN1 to ask for the clarification whether the PRS processing window is applied for the PRS measurement in RRC_INACTIVE state
Whether to send LS to RAN2/3 about DRX cycle using in RRC_INACTIVE state
Agreements: 
RAN4 send LS to RAN2/RAN3 notifying them that RAN4 has agreed that the PRS measurement period requirement in RRC_INACTIVE state will depend on the DRX cycle length configured for the UE. RAN4 requests RAN2/RAN3 to consider the impact. 

Sub-topic 4-5 Performance requirements for positioning measurement in RRC_INACTIVE state
Side condition for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
The side conditions in terms of PRS Ês/Iot defined in RRC_CONNECTED state can be applied for PRS measurements in RRC_INACTIVE state under the condition that the same number of samples is used.

Measurement reporting requirements for positioning measurement in RRC_INACTIVE state
Agreements: 
The PRS measurement reporting delay requirements in RRC_INACTIVE should exclude the transmission time needed by SDT or the transition time to connected state to report positioning measurements.

#Topic 5 Others
Based on summary in R4-2202739, RAN4 discussed issues related to other potential positioning enhancements and made the following agreements:
Sub-topic 5-1: PRS-RSRPP
Related to measurement requirements for PRS-RSRPP
Agreements:
· Measurement period requirements for PRS-RSRP can be re-used for PRS-RSRPP
PRS-RSRPP report mapping
Agreements:
Re-use the existing absolute and differemtial report mapping tables for PRS-RSRP for PRS-RSRPP
· Note: Other types of PRS-RSRPP report mapping discussed under issues 3-1-3 and 3-1-4.   
PRS-RSRPP reporting together with PRS-RSRP
Agreements:
Should PRS-RSRPP be normalized for reporting if it is reported with PRS-RSRP?
· NO

PRS-RSRPP reporting without PRS-RSRP report
Agreements:
Should PRS-RSRPP be normalized for reporting if it is reported without PRS-RSRP?
· NO
Related to RAN1 on DL PRS path RSRP
Agreements:
· Same Rx branches as applied for PRS-RSRP measurement are used for path PRS-RSRP measurement
· Update the RSRPP definition to reflect that it is the path power on RE level
· PRS-RSRPP measurement requirements in Rel-17 are defined for first path (i=1).
· Note: RAN4 understanding that PRS-RSRPP definition is generic and applicable to all paths (i≥ 1).
· Sent following LS reply to RAN1 containing above agreements:
· R4-2202775, LS reply on definition of DL PRS path RSRP, Nokia

Sub-topic 5-2: SRS-RSRPP
Related to RAN1 LS UL SRS-RSRPP definition
Agreements:
· The reference point for UL SRS-RSRPP shall be:
· for type 1-C base station TS 38.104 [1]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [1]:  based on the combined signal from antenna elements corresponding to a given receiver branch,
· for type 1-H base station TS 38.104 [1]: the Rx Transceiver Array Boundary connector.
· Sent following LS reply to RAN1 containing the above agreements:
· R4-2202682, LS reply on UL SRS-RSRPP definition, Ericsson

#Topic 6
Based on summary in R4-2202739, RAN4 discussed issues related to work split and made the following agreements:
Sub-topic 6-1: Draft CR work split
Main areas and individual draft CRs with each area
Agreements:
	No.
	Requirements for
	Detail 
	New or impacted section in TS 38.133Note1
	Volunteer Company

	1
	All
	Big DraftCR on Positioning Enhancement
	All relevant sections in TS 38.133
	Ericsson (Rapporteur)

	2
	Latency reduction
	RSTD measurement period with reduced number of samples
	9.9.2.5

	vivo

	
	
	RSTD measurement period related to measurement gaps enhancement 
	
	

	3
	
	PRS-RSRP measurement period with reduced number of samples
	9.9.3.5
	Intel

	
	
	PRS-RSRP measurement period related to measurement gaps enhancement
	
	

	4
	
	UE Rx-Tx time difference measurement period with reduced number of samples
	9.9.4.5
	Huawei


	
	
	UE Rx-Tx time difference measurement period related to measurement gaps enhancement
	
	

	5
	PRS-RSRPP
	PRS-RSRPP measurement requirements including latency reduction
	9.9.6 (new)
	Ericsson

	6
	PRS measurement in RRC_INACTIVE state
	General section
	5.5, 5.5.1 (new)
	Huawei

	7
	
	RSTD measurement requirements
	5.5.2 (new)
	Qualcomm

	8
	
	PRS-RSRP measurement requirements
	5.5.3 (new)
	vivo

	9
	
	UE Rx-Tx time difference measurement requirements
	5.5.4 (new)
	Ericsson

	10
	
	PRS-RSRPP measurement requirements
	5.5.5 (new)
	CATT

	11
	PRS measurement without gaps
	General section
	9.9.1
	Ericsson

	12
	
	RSTD measurement period without gaps
	9.9.2.7 (new)
	Huawei

	13
	
	Scheduling availability of UE during RSTD measurement
	9.9.2.8 (new)
	OPPO

	14
	
	PRS-RSRP measurement period without gaps
	9.9.3.6 (new)
	CATT

	15
	
	Scheduling availability of UE during PRS-RSRP measurement
	9.9.3.7 (new)
	Ericsson

	16
	
	UE Rx-Tx time difference measurement period without gaps
	9.9.4.6 (new)
	OPPO

	17
	
	Scheduling availability of UE during UE Rx-Tx time difference measurement
	9.9.4.7 (new)
	vivo

	18
	
	PRS-RSRPP measurement period without gaps
	9.9.6.x (new)
	CATT

	19
	
	Scheduling availability of UE during PRS-RSRPP measurement
	9.9.6.y (new)
	Huawei

	20
	Timing error group (TEG)
	General
	TBD
	

	21
	
	UE Rx TEG related requirements
	TBD
	

	22
	
	UE Tx TEG related requirements
	TBD
	

	23
	RRM impact on PRS measurements
	Impact of RRM on PRS measurement requirements and UE behavior
	TBD
	

	24
	PRS measurement impact on RRM
	Impact of PRS measurement on RRM measurement requirements and UE behavior
	TBD
	

	25
	A-GNSS positioning
	Enhancement requirements for A-GNSS positioning
	TBDNote 2
	

	Note 1: All items 1-20 are for TS 38.133
Note 2: Impacts only TS 38.171
	



#Topic 7: UE feature lists for positioning enhancements
Based on summary in R4-2202739, RAN4 discussed issues related to UE features list and made the following agreements:
Agreements:
· Feature X-1 is agreeable
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	
	Mandatory/Optional

	X-1
	per-FR MG for PRS measurement
	Capability of supporting per-FR MG for PRS measurement
	Rel-15 per-FR gap (independentGapConfig)
	yes
	no
	
	Per UE
	No
	No
	N/A
	
	
	Optional with capability signalling





RAN4#102-e
RAN4#102-e discussed issues on latency reduction of positioning measurements, impact on existing UE positioning and RRM requirements, Rx/Tx timing delay mitigation, measurements in RRC_INACTIVE state, Big CR, UE features list and other miscellaneous topic related to enhanced positioning.
#Topic 1: latency reduction of positioning measurements
Based on summary in R4-22027071, RAN4 discussed issues related to latency reduction of positioning measurements and made the following agreements:
Sub-topic 1-1: Number of measurement samples (M) for latency reduction
Applicable PRS BW for reduced number of samples
Agreements:
Uphold RAN4#101bis-e agreement on applicable PRS BW for PRS measurement requirements with reduced number of samples: (PRS BW ≥ [48] RBs.
The issue can be further discussed during the performance part. 
One or more conditions under which samples for AGC is reduced or not required for PRS measurements
Agreements:
Additional samples for AGC for PRS measurements are not required in case the following conditions are met: 
PRS bandwidth is within the active BWP and 
Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB
Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
Agreements:
Send LS to RAN1 to check whether LMF needs to request the UE to perform PRS measurements with a reduced Rx beams sweeping factor in FR2.
R4-2206980: LS on lower Rx beam sweeping factor for latency improvement
Additional requirements for reduced number of samples
Agreements:
Define low latency requirements the reduced number of samples:
 = 1 if the condition under which AGC is not required is met
= 2 if the condition under which AGC is not required is NOT met
Sub-topic 1-2: PRS measurements without gaps
Following agreements were reached on parameters related to PRS measurement requirements for PRS measurement without gaps.
Definition and value of 
Agreements:
” is the time duration of available PRS in the positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214. For calculation of , only unmuted PRS resource instances that meet the applicability conditions and fully or partially overlapped with PRS processing window are considered.”
Definition and value of 
Agreements:
 is based on existing PRS measurement requirements in Rel-16
Applicable number of PFLs´
Candidate options:
· Option 1: Intel, Vivo, QC, HW
· 1 PFL
· Option 2: E///, Nokia, CATT
· Multiple PFLs
Agreements:
· Send LS to RAN1 to check applicable number of PFLs for measurement without gaps.
· R4-2207098: LS on applicable number of PFL for gapless PRS measurement
Applicable number of samples (N)
Agreements:
· Without reduced number of samples follow legacy requirements i.e. N=4.
· For reduced number of samples follow the agreement under issue 1-1-4.

Approach on the calculation of multiple positioning frequency layers
Agreements:
· Related to issue 1-2-1C. Postpone the discussion until receiving RAN1 feedback on supported number of PFLs.
Requirement applicability conditions
Agreements:
· PRS is within PPW.
· PRS do not overlapped with other signals/channels of higher priority.
· Receive timing difference between the serving cell and a neighbor cell PRS ≤ Threshold; Threshold =FFS.
· SCS of PRS within PPW and SCS of DL active BWP are the same.
CSSF outside MG
Agreements:
· CSSF design for PRS measurements without gaps is related to priority between PRS and SSB when PRS and SSB collide within PPW is under discussion in RAN1 (related issue 1-2-1I). 
· Postpone the discussion on CSSF outside MG until RAN1 concludes on the above issue.
Scheduling restriction
Agreements:
· Scheduling restriction for PRS measurements without gaps is under discussion in RAN1. 
· Postpone the discussion on scheduling restriction requirements until RAN1 concludes on the above issue.
PRS/SSB collision within PPW
Agreements:
· Priority between PRS and SSB when PRS and SSB collide within PPW is under discussion in RAN1. 
· Postpone the discussion on impact on PRS measurement requirements until RAN1 concludes on the above issue.
MG/PPW reconfiguration/activation
Agreements:
· Reconfiguration of PPW impacts PRS measurement period:
· PRS measurement period is extended if PPW is reconfigured during the PRS measurement period.
· MG reconfiguration does not impact PRS measurement without gaps.
  calculation
Agreements:
· When calculating  , only consider PRS resources that meet the applicability conditions for PRS measurements within the PRS processing window.

[bookmark: _Hlk97066104]Positioning measurement reporting
· This is discussed under issue 3-3-2.
Condition of PRS measurement outside the MG
Agreements:
· Introduce UE capability for the maximum Rx timing difference in MG-less PRS measurement 
· Option 1: two values {CP length, 0.5 slot}
· Other options are not precluded
· LS reply sent to RAN1/RAN2: 
· R4-2206981: LS reply on condition of PRS measurement outside the MG
Sub-topic 1-3: Measurement gaps enhancement for PRS measurements
Optimization of PRS measurements with gaps
Agreements:
· Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.

Requirements for pre-configured MG for positioning
Agreements:
· Define positioning measurement requirement when DL MAC-CE for positioning MG activation command is received and when other MGs are not configured.
#Topic 2: impact on existing UE positioning and RRM requirements
Based on summary in R4-22027071, RAN4 discussed issues related to impact on existing UE positioning and RRM requirements and made the following agreements:
Sub-topic 2-1: SRS antenna port switching on UE Rx-Tx time difference
Can Rel-15 SRS (SRS-Resource) be used for UE Rx-Tx time difference in Rel-17?
Agreements:
· According to RAN1 LS reply in R4-2206149, “Reply LS on SRS for multi-RTT positioning”:
· Rel-15 SRS for gNB Rx – Tx time difference measurement for the purpose of positioning is not supported.
Sub-topic 2-2: SRS antenna port switching on gNB Rx-Tx time difference 
Can Rel-15 SRS (SRS-Resource) be used for gNB Rx-Tx time difference in Rel-17?.
Agreements:
· According to RAN1 LS reply in R4-2206149, “Reply LS on SRS for multi-RTT positioning”:
· Rel-15 SRS for gNB Rx – Tx time difference measurement for the purpose of positioning is not supported.
#Topic 3: Rx/Tx timing delay mitigation
Based on summary in R4-22027072, RAN4 discussed issues related to Rx/Tx timing delay mitigation and made the following agreements:
Sub-topic 3-1 TEG framework
The framework of UE/TRP Rx TEG
Agreements:
The framework of UE/TRP Rx TEG
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
· For UE that supports multiple Rx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Rx TEG is M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with the corresponding TEG ID.
· The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 
The framework of UE/TRP Rx TEG can be also applied for UE/TRP RxTx TEG
· Note: if additional issues are identified based on RAN1/2 progress, then this agreement can be revised
Whether to define different timing error margins for each Rx TEG (FFS for step #2)
Agreements:
The same timing margin is used for all Rx TEGs per UE/TRP
How to decide the used value of timing error margin(s) associated with Rx TEGs (FFS for step #3)
Agreements:
The timing error margin value is decided by UE/TRP among the candidate values defined in TS 38.133 based on its implementation.
UE/TRP will report the selected timing error margin value to LMF. 
No NW recommendation on the timing error margin value is needed in R17. 
The timing error margins associated with UE/TRP Tx TEGs 
The timing error margins associated with UE/TRP RxTx TEGs? 
The number of timing error margins to be defined for each TEG type (Rx TEG, Tx TEG and RxTx TEG)? 
Agreements:
RAN4 should finalize margins for RSTD and UE Rx-Tx measurement accuracy in Rel-16 before deciding on exact timing error margins for Rx, RxTx and Tx TEGs.
The candidate values of timing error margins associated with UE/TRP Rx TEGs, Tx TEGs and RxTx TEGs will be defined in Perf part. 
Sub-topic 3-2 The temporal validity of TEG
The temporal validity of UE/TRP Tx TEGs 
Agreements:
Wait RAN2 progress on how to signal a change in association between SRS resources to Tx TEGs. 
FFS: The applicability of reported UE Rx TEG agreed in last meeting can be reused for UE/TRP Tx TEG i.e. The applicability of reported UE/TRP Tx TEG is limited to the measurements contained within the measurement report in which the Tx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding Tx TEG ID.
Sub-topic 3-3 The impact of TEGs (including Rx/Tx/RxTx TEG) on PRS measurement core requirements. 
Agreements: 
Subject to UE capability, if the LMF requests the UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements, the measurement period shall be extended. 
For UE that only supports RAN1 Rel-17 feature 27-1-4 and does not support 27-1-4a
· The existing measurement period is scaled by N if UE is requested to measure same PRS resource with N different UE Rx TEGs.
For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· Option 1: The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.
Sub-topic 3-4 Report for the measurement without TEG association
How to report transmissions/measurements which cannot be associated with any TEG
Agreements: 
RAN4 not to further discuss how to report the measurement without TEG association since RAN1 already has made agreements. 

#Topic 4: measurements in RRC_INACTIVE state
Based on summary in R4-22027072, RAN4 discussed issues related to RRC_INACTIVE positioning and made the following agreements:
Sub-topic 4-1 PRS collision
The value of X regarding collision of other functions. 
Agreements: 
If PRS is outside initial DL BWP. 
· X=0.5ms if one or both of the serving cell and PFL is in FR1
· X=0.25ms if both the serving cell and PFL are in FR2
If PRS is within initial DL BWP. 
· X=0
· FFS: the definition of “PRS resource” for defining the collision between PRS resource and other DL signals/channels.
PRS collision with PDSCH. 
Agreements: 
· Wait for RAN1 agreement. 
Sub-topic 4-2 The PRS measurement requirements applicability in RRC_INACTIVE state
The PRS measurement requirements applicability in RRC_INACTIVE state regarding state transition. 
Agreements: 
If there is state transition from RRC_INACTIVE to RRC_CONNECTED (or vice-versa) during the measurement period:
For RSTD and PRS-RSRP(P) measurement, UE continue the measurement and measurement period can be longer without defining exact requirements.
For UE Rx-Tx measurement, UE shall re-start the measurement after it obtains SRS configuration and TA from the serving cell.
UE behavior for UE Rx-Tx time difference measurement under cell reselection. 
Agreements: 
UE shall restart the UE Rx-Tx measurement after the cell reselection and after it obtains SRS configuration and TA from the new serving cell. 
PRS measurement requirements applicability under cell reselection. 
Agreements: 
Do not define exact measurement period for RSTD, PRS-RSRP and PRS-RSRPP if the cell reselection occurs during the measurement period. Add a general sentence that the measurement period requirements can be longer. 
PRS measurement requirements applicability under cell selection. 
Agreements: 
RAN4 not to define requirements for the case when cell selection is triggered during PRS measurement period. 
Include applicability condition in TS 38.133: PRS measurement requirements apply provided that the cell selection procedure for the selected PLMN is not triggered during PRS measurement period. 
PRS measurement requirements applicability under DRX change. 
Agreements: 
If during the PRS measurement period the DRX cycle is reconfigured then the PRS measurement period can be longer. 
Sub-topic 4-3 SRS measurement requirements in RRC_INACTIVE state
SRS measurement period requirements in RRC_INACTIVE state
Agreements: 
No gNB measurement period requirements are defined in RRC_INACTIVE state.
SRS measurement accuracy requirements in RRC_INACTIVE state
Agreements: 
The existing accuracy requirements of gNB Rx-Tx measurement and SRS-RSRP measurement in Rel-16 can be reused in RRC_INACTIVE state (i.e. no update is needed in the sections on gNB measurement accuracy requirements).
Prioritization between SRS transmission for positioning and other UL signals/channels
Agreements: 
RAN4 not to discuss prioritization between SRS transmission for positioning and other UL signals/channels (which is RAN1 scope).
Sub-topic 4-4 Measurement period requirements for positioning measurement in RRC_INACTIVE state
Whether to support the reduced number of samples in RRC_INACTIVE state
Agreements: 
Support of the reduced number of samples in RRC_INACTIVE state is UE capability
The UE capability is under discussion in RAN1 and wait for RAN1 agreement. 
PRS measurement requirements with reduced number of samples in RRC_INACTIVE state are applicable only for UE which supports PRS measurements with reduced number of samples.
The requirements with reduced sample number are applicable when UE is requested by LMF to perform measurement with reduced sample number.
FFS: PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the same side conditions as agreed for RRC CONNECTED state.
Tavailable_PRS,i calculation for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
Tavailable_PRS,i is the least common multiple between TPRS and DRX cycle.
Teffct,i calculation for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
The same approach as R16 can be used. 
How to define carrier specific scaling factor (Kcarrier_PRS) for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
UE capabilities for PRS measurements in RRC_INACTIVE state
· Capability #1: UE not performing parallel PRS measurements (note: this is the default capability for UE supporting PRS measurements in RRC_INACTIVE state)
· Capability #2: UE performing parallel PRS measurements
For Capability #1 UEs: 
· Update the definition of Kcarrier in 4.2.2.4 and Nlayer in 4.2.2.7 by adding one positioning frequency layer. 
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, Kcarrier_PRS equals to Nlayer + 1. 
· If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, Kcarrier_PRS equals to Kcarrier +1. 
For Capability #2 UEs: 
· Do not update the definition of Kcarrier in 4.2.2.4 and Nlayer in 4.2.2.7. 
· Kcarrier_PRS equals to1. 
Working assumption for the PRS measurement requirements in RRC_INACTIVE state
Agreements: 
Keep the existing R16 framework and the working assumption is not needed.
PRS processing procedure for the PRS measurement requirements in RRC_INACTIVE state
Agreements: 
Keep the existing R16 framework for PRS processing procedure. 
#Topic 5: Others
Based on summary in R4-22027071, RAN4 discussed issues related to potential positioning enhancements and made the following agreements:
Sub-topic 5-1: PRS-RSRPP
PRS-RSRPP accuracy
Agreements:
· RAN4 to discuss what propagation model to use for defining PRS-RSRPP accuracy requirements during the performance part.
PRS-RSRPP report mapping
Agreements:
· No further discussion is needed as this was already agreed in RAN4#101bis-e.
Sub-topic 5-2: Measurement requirements
Differential PRS-RSRP measurement requirements
Agreements:
· Discuss relative PRS-RSRP accuracy requirements after RAN1/RAN2 conclusion on relative PRS-RSRP measurement
Measurement period starting point
Agreements:
· Update the requirements on the start of the measurement period by taking into account scheduled location.
Sub-topic 5-2: PRS measurement reporting enhancement
RSTD reporting enhancement
Agreements:
· Ask RAN1/2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL?
· NO
Partial measurement reporting 
Agreements:
· Ask RAN2 whether to support partial measurement report for PRS measurement?
NO
#Topic 6: Big CR
Based on summary in R4-22027071, RAN4 discussed issues related to big CR and made the following agreements:
Agreements:
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2206979
	WF on NR Positioning Enhancements (Part 1)
	Ericsson
	Agreeable
	

	R4-2206980
	LS on need for LMF configuring reduced Rx beam sweeping factor
	Intel
	Agreeable
	

	R4-2206981
	LS reply on condition of PRS measurement outside the MG
	Vivo
	Agreeable
	

	R4-2207088
	Reply LS on latency improvement for PRS measurement with MG
	Huawei
	Agreeable
	

	R4-2207098
	LS on applicable number of PFL for gapless PRS measurement
	Ericsson
	Agreeable
	

	R4-2206983
	Updated work split on RRM core requirements for positioning
	Ericsson
	Agreeable
	Rev of R4-2206025

	R4-2206984
	Draft CR on PRS-RSRP measurement period without gaps
	CATT
	Agreeable
	Rev of R4-2203885

	R4-2206985
	Draft CR on PRS-RSRPP measurement period without gaps
	CATT
	Agreeable
	Rev of R4-2203886

	R4-2206986
	Draft CR to measurement period for UE Rx-Tx time difference measurement without gap
	OPPO
	Agreeable
	Rev of R4-2204302

	R4-2206987
	Draft CR to scheduling availability of UE during RSTD measurement without gap
	OPPO
	Agreeable
	Rev of R4-2204303

	R4-2206988
	DraftCR to TS 38.133: NR ePos PRS-RSRP with reduced number of samples (9.9.3.5)
	Intel
	Agreeable
	Rev of R4-2204412

	R4-2206989
	Draft CR to 38.133 Introduction of RSTD measurement requirements for latency reduction
	Vivo
	Agreeable
	Rev of R4-2204638

	R4-2206990
	Draft CR to 38.133 Introduction of scheduling availability of UE during UE Rx-Tx time difference measurement without gaps
	Vivo
	Agreeable
	Rev of R4-2204639

	R4-2206991
	CR on requirements for UE Rx-Tx measurement with reduced latency
	Huawei, HiSilicon
	Agreeable
	Rev of R4-2205382

	R4-2206992
	Draft CR: PRS-RSRPP measurement requirements including latency reduction
	Ericsson
	Agreeable
	Rev of Rev of R4-2205605

	R4-2206993
	CR on RSTD measurement period requirements without gaps
	Huawei, HiSilicon
	Agreeable
	R4-2205386

	R4-2207103
	CR: General - PRS measurement without gaps
	Ericsson
	Agreeable
	Rev of R4-2205606

	R4-2206995
	CR on RSTD measurement period requirements without gaps
	Huawei, HiSilicon
	Agreeable
	Rev of R4-2205388

	R4-2206996
	CR: Scheduling availability of UE during PRS-RSRP measurement
	Ericsson
	Agreeable
	Rev of R4-2205607

	R4-2206997
	WF on NR Positioning Enhancements (Part 2)
	CATT
	Agreeable
	WF to capture all the agreements and open issues. 

	R4-2206998
	LS on the UE/TRP TEG framework
	CATT
	Agreeable
	To: RAN1/2
Capture the agreements about TEG

	R4-2207000
	Draft CR on PRS-RSRPP measurement requirements in RRC_INACTIVE state
	CATT
	Agreeable
	

	R4-2207001
	DraftCR – RSTD measurement requirements in RRC_INACTIVE state
	Qualcomm
	Agreeable
	

	R4-2207002 
	Draft CR to 38.133 Introduction of PRS RSRP measurement requirements in RRC_INACTIVE state
	vivo
	Agreeable
	

	R4-2207004
	CR on general requirements for PRS measurements in RRC Inactive
	Huawei
	Agreeable
	

	R4-2207005	
	UE Rx-Tx measurement requirements in RRC inactive state (clause 5.5.4)
	Ericsson
	Agreeable
	



#Topic 7: UE Feature lists for positioning enhancements
Based on summary in R4-22027071, RAN4 discussed issues related to UE features list and made the following agreements:
Agreements:
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14
NR_pos_enh
	14-2
	PRS measurement for reduced sample in RRC_inactive state
	Capability of supporting reduced number of samples (M=1, 2) for PRS measurement in RRC_inactive state
	[27-17]
	no
	
	The reduced number of  samples (M=1,2) for PRS measurement in RRC_inactive state cannot be supported. The UE is assumed to support M=4 only.
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	14. NR_pos_enh
	14-3
	PRS measurement without MG
	Capability for the threshold used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
	[27-3-2]
	yes
	
	
	Per UE
	No
	No
	N/A
	The candidate threshold values: [CP length, half of slot]
	Optional with capability signaling

	14. NR_pos_enh
	14-4
	Parallel PRS measurements in RRC_INACTIVE state
	Capability for the support of performing RRM measurement and PRS measurement in parallel
	
	yes
	no
	RRM measurement and PRS measurement cannot be performed in parallel
	Per UE
	No
	Yes
	N/A
	Measurement period for UE suporting this capability scales with Kcarrier_PRS=1
	Optional with capability signalling





2.4.2	Remaining Open issues
RAN4 has completed the core-part of WI objectives on NR Positioning Enhancements in the Rel.17, and will continue working on the performance-part of WI objectives on NR Positioning Enhancements.
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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[177] R1-2201309 Discussion on SRS for multi-RTT positioning	CATT
[178] R1-2201310 Draft reply LS on SRS for multi-RTT positioning	CATT
[179] R1-2201311 Discussion on the applicability of PRS processing window in RRC_INACTIVE state	CATT
[180] R1-2201312 Draft reply LS on the applicability of PRS processing window in RRC_INACTIVE state	CATT
[181] R1-2201313 Discussion on reporting and definition of DL PRS path RSRP	CATT
[182] R1-2201314 Draft reply LS on reporting and definition of DL PRS path RSRP	CATT
[183] R1-2201315 Discussion on PRU for enhancing positioning performance	CATT
[184] R1-2201316 Draft reply LS on the PRU for enhancing positioning performance	CATT
[185] R1-2201317 Discussion on the reporting of the Tx TEG association information	CATT
[186] R1-2201318 Draft reply LS on the reporting of the Tx TEG association information	CATT
[187] R1-2201822 Discussion on Positioning Reference Units (PRUs) for enhancing positioning performance	InterDigital, Inc.
[188] R1-2201838 Discussion on RAN2 LS on Positioning Reference Units (PRUs) for enhancing positioning performance	CMCC
[189] R1-2201839 Discussion on RAN4 LS on the applicability of PRS processing window in RRC_INACTIVE state	CMCC
[190] R1-2202104 Draft Reply to RAN4 LS on SRS for multi-RTT positioning	Qualcomm Incorporated
[191] R1-2202105 Draft Reply to RAN4 LS on reporting and definition of DL PRS path RSRP	Qualcomm Incorporated
[192] R1-2202106 Draft Reply to RAN2 LS on the reporting of the Tx TEG association information	Qualcomm Incorporated
[193] R1-2202108 Draft Reply to RAN2 LS on Positioning Reference Units (PRUs) for enhancing positioning performance	Qualcomm Incorporated
[194] R1-2202109 Draft Reply to RAN4 LS on the applicability of PRS processing window in RRC_INACTIVE state	Qualcomm Incorporated
[195] R1-2202296 Draft Reply LS on Positioning Reference Units (PRUs) for enhancing positioning	LG Electronics
[196] R1-2202297 Draft Reply LS on the reporting of the Tx TEG association information	LG Electronics
[197] R1-2202298 Discussion on the applicability of PRS processing window in RRC_INACTIVE state	LG Electronics
[198] R1-2202323 Draft reply to LS on Positioning Reference Units (PRUs) for enhancing positioning performance	Ericsson
[199] R1-2202327 Draft reply to Response LS on the reporting of the Tx TEG association information	Ericsson
[200] R1-2202400 views on LS on SRS for multi-RTT positioning	Ericsson
[201] R1-2202401 views on LS on the applicability of PRS processing window in RRC_INACTIVE state	Ericsson
[202] R1-2202454 Discussion on the functionality of PRU	Huawei, HiSilicon
[203] R1-2202455 Discussion on TEG related higher layer parameters	Huawei, HiSilicon
[204] R1-2202456 Discussion on low latency PRS measurement with MG	Huawei, HiSilicon
[205] R1-2202457 Discussion on use of MIMO-SRS for Multi-RTT positioning	Huawei, HiSilicon
[206] R1-2202458 Discussion on definition of UL SRS-RSRP	Huawei, HiSilicon
[207] R1-2202459 Discussion on condition of Tx TEG association change	Huawei, HiSilicon
[208] R1-2202460 Discussion on PRS processing window in RRC_INACTIVE state	Huawei, HiSilicon
[209] R1-2202461 Discussion on DL PRS-RSRPP definition	Huawei, HiSilicon
[210] R2-2200012	[Post116-e][602][POS] Stage 2 baseline for integrity assistance data (Swift)	Swift
[211] R2-2200013	Running CR on 36.305 for Stage 2 integrity assistance data	Swift
[212] R2-2200014	Running CR on 38.305 for Stage 2 integrity assistance data	Swift
[213] R2-2200047	Report on Procedures and signalling for on-demand PRS	Ericsson
[214] R2-2200074	LS on latency improvement for PRS measurement with MG (R1-2112784; contact: Huawei)	RAN1
[215] R2-2200082	LS on TRP beam/antenna information (R1-2112844; contact: Ericsson)	RAN1
[216] R2-2200083	LS on configuration and transmission of SRS for positioning in RRC_INACTIVE state (R1-2112846; contact: Intel)	RAN1
[217] R2-2200092	LS on the reporting of the Tx TEG association information (R1-2112968; contact: CATT)	RAN1
[218] R2-2200113	Reply LS on location estimates in local co-ordinates (R3-216235; contact: Huawei)	RAN3
[219] R2-2200139	Reply LS on Response LS on Positioning Reference Units (PRUs) for enhancing positioning performance (S2-2109104; contact: Huawei)	SA2
[220] R2-2200140	Response LS on Positioning Reference Units (PRUs) for enhancing positioning performance (S2-2109105; contact: CATT)	SA2
[221] R2-2200185	Signalling for GNSS Positioning Integrity Framework	Nokia, Nokia Shanghai Bell
[222] R2-2200256	Discussion on positioning latency reduction	ZTE
[223] R2-2200257	Discussion on positioning in RRC INACTIVE state	ZTE
[224] R2-2200258	Discussion on on-demand PRS	ZTE
[225] R2-2200259	Discussion on positioning integrity	ZTE
[226] R2-2200278	Leftover issues on Latency reduction	Intel Corporation
[227] R2-2200279	RAN1 issues on Latency reduction	Intel Corporation
[228] R2-2200280	Support of UL&UL+DL positioning in RRC_INACTIVE	Intel Corporation
[229] R2-2200281	Support of On-Demand PRS request	Intel Corporation
[230] R2-2200282	Running 38.305 CR for Positioning WI on RAT dependent positioning methods	Intel Corporation
[231] R2-2200283	Support of PRU	Intel Corporation
[232] R2-2200284	Rel-17 positioning capabilities	Intel Corporation
[233] R2-2200285	Open issue lists on Rel-17 positioning WI	Intel Corporation
[234] R2-2200295	Impact on SA2 with DL NR positioning in RRC_INACTIVE	CATT, Ericsson
[235] R2-2200296	Discussion on UL NR Positioning in RRC_INACTIVE state	CATT
[236] R2-2200297	Discussion on additional TRP beam/antenna information	CATT
[237] R2-2200298	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT
[238] R2-2200299	Discussion on stage-2 impact of mitigating UE and TRP RxTx timing delays	CATT
[239] R2-2200300	Discussion on LPP and RRC signaling impact of mitigating UE and TRP RxTx timing delays	CATT
[240] R2-2200301	[Draft]Reply LS on the reporting of the Tx TEG association information	CATT
[241] R2-2200302	[Draft]Reply LS on the Response LS on Positioning Reference Units (PRUs) for enhancing positioning performance	CATT
[242] R2-2200303	Discussion on on-demand PRS	CATT
[243] R2-2200304	Discussion on latency reduction enhancement	CATT
[244] R2-2200326	Discussion on latency enhancement	vivo
[245] R2-2200327	Discussion on positioning in RRC_INACTIVE	vivo
[246] R2-2200328	Discussion on on-demand PRS	vivo
[247] R2-2200329	Discussion on GNSS positioning integrity	vivo
[248] R2-2200330	Discussion on accuracy enhancements	vivo
[249] R2-2200331	Discussion on positioning reference unit	vivo
[250] R2-2200424	Way-forward for RRC_INACTIVE positioning	Huawei, CATT, China Unicom, CMCC, Fraunhofer, Futurewei, HiSilicon, Intel Corporation, Spreadtrum Communications, OPPO, VIVO, Xiaomi, ZTE Corporation
[251] R2-2200425	Remaining issues on RRC_INACTIVE DL Postioning	Huawei, HiSilicon
[252] R2-2200426	Discussion on on-demand PRS	Huawei, HiSilicon
[253] R2-2200427	Remaining issues on positioning integrity	Huawei, HiSilicon
[254] R2-2200428	Discussion on PRS preconfiguration	Huawei, HiSilicon
[255] R2-2200429	Discussion on accuracy enhancement	Huawei, HiSilicon
[256] R2-2200430	Discussion on MG/PPW enhancement for positioning	Huawei, HiSilicon
[257] R2-2200431	Draft running CR for MAC spec in R17 positioning	Huawei, HiSilicon
[258] R2-2200432	Draft running CR for LTE RRC spec for GNSS integrity in R17 positioning	Huawei, HiSilicon
[259] R2-2200433	Draft running CR for stage2 spec for NAVIC in R17 positioning	Huawei, HiSilicon
[260] R2-2200438	Summary of email discussion for PRU	Huawei, HiSilicon
[261] R2-2200523	[Draft] Response LS on the latency improvement for PRS measurement with MG	ZTE
[262] R2-2200524	[Draft] Response LS on the PRS processing window	ZTE
[263] R2-2200525	[Draft] Response LS on the reporting of the Tx TEG association information	ZTE
[264] R2-2200526	[Draft] Response LS on the TRP beam antenna information	ZTE
[265] R2-2200527	Discussion on signalling support of RAN1 agreements	ZTE
[266] R2-2200559	Further consideration of positioning latency enhancements	OPPO
[267] R2-2200709	Positioning enhancement on latency reduction.	Xiaomi
[268] R2-2200710	Discussion on positioning for UE in RRC Inactive	Xiaomi
[269] R2-2200711	Positioning enhancement about on-demand DL PRS	Xiaomi
[270] R2-2200712	Discussion on positioning reference unit	Xiaomi
[271] R2-2200730	Discussion on the response time	Samsung
[272] R2-2200731	Discussion on the measurement reporting in RRC_INACTIVE	Samsung
[273] R2-2200780	Discussion on on-demand DL-PRS	OPPO
[274] R2-2200781	Discussion on Positioning in RRC_INACTIVE state	OPPO
[275] R2-2200914	Considerations on positioning latency	Sony
[276] R2-2200915	Considerations on positioning PRS On-demand and two stage beam sweeping	Sony
[277] R2-2200916	Considerations on Timing Error aspects	Sony
[278] R2-2200955	UE-aided detection of threat to GNSS systems and assistance data signaling	Fraunhofer IIS; Fraunhofer HHI; Ericsson; ESA
[279] R2-2200956	On-demand PRS	Fraunhofer IIS, Fraunhofer HHI
[280] R2-2200957	Remaining Details for RRC_INACTIVE Positioning in Uplink	Fraunhofer IIS; Fraunhofer HHI
[281] R2-2200958	Providing a list of AD for reducing signalling load and latency	Fraunhofer IIS; Fraunhofer HHI; Ericsson; Lenovo; Vivo
[282] R2-2200959	Running LPP CR for NR positioning enhancements	Qualcomm Incorporated
[283] R2-2200961	[draft] LS on Positioning in RRC_INACTIVE State	Qualcomm Incorporated
[284] R2-2200962	Remaining Issues on Scheduling Location in Advance	Qualcomm Incorporated
[285] R2-2200963	Remaining issues for positioning of UEs in RRC_INACTIVE State	Qualcomm Incorporated
[286] R2-2200964	Remaining issues for on-demand DL-PRS	Qualcomm Incorporated
[287] R2-2200965	On PRU support in Release-17	Qualcomm Incorporated
[288] R2-2200988	On Positioning Latency Reduction Enhancements	Lenovo, Motorola Mobility
[289] R2-2200989	Remaining aspects on RRC_INACTIVE Positioning	Lenovo, Motorola Mobility
[290] R2-2200993	Remaining issues on On-Demand DL-PRS	Lenovo, Motorola Mobility
[291] R2-2200994	Support of Positioning Reference Units	Lenovo, Motorola Mobility
[292] R2-2201062	LPP Positioning enhancements on timing errors , DL-AoD and LoS/NLoS/multipath	Ericsson
[293] R2-2201063	On GNSS Integrity	Ericsson
[294] R2-2201064	On the Positioning Reference Units aspects	Ericsson
[295] R2-2201065	Discussion on RRC Inactive mode Positioning	Ericsson
[296] R2-2201066	Beam/antenna information for DL AOD in NR positioning	Ericsson
[297] R2-2201067	Remaining issues on On-demand PRS	Ericsson
[298] R2-2201068	Summary of AI 8.11.3 RRC_INACTIVE	Ericsson
[299] R2-2201069	Discussion On RRC and MAC Impacts, TP on RRC Impacts	Ericsson
[300] R2-2201070	Impacts of NavIC in NR RRC	Ericsson
[301] R2-2201087	Way forward on PRUs for Rel-17	MediaTek Inc., Apple
[302] R2-2201103	On the need for additional On-Demand PRS enhancements	Apple
[303] R2-2201104	Signalling impacts of RAN1 agreements on accuracy enhancements	Apple
[304] R2-2201184	Discussion on Enhancements for Latency Reduction	InterDigital, Inc.
[305] R2-2201185	Discussion on Measurement Gap and PRS Priority Enhancements	InterDigital, Inc.
[306] R2-2201186	Discussion on Positioning in RRC INACTIVE state	InterDigital, Inc.
[307] R2-2201187	Discussion on On-demand PRS	InterDigital, Inc.
[308] R2-2201188	Discussion on GNSS Positioning Integrity	InterDigital, Inc.
[309] R2-2201189	Discussion on Accuracy Enhancements	InterDigital, Inc.
[310] R2-2201191	Discussion on supporting Positioning Reference Units	InterDigital, Inc.
[311] R2-2201214	Stage 3 Proposals on GNSS Positioning Integrity	Swift Navigation, Mitsubishi Electric Corporation, Ericsson
[312] R2-2201257	Network Control Mechanisms for On-demand PRS	Nokia, Nokia Shanghai Bell
[313] R2-2201267	On the on-demand PRS Stage 2	Nokia, Nokia Shanghai Bell
[314] R2-2201273	Pre-configured and Pre-defined PRS	Nokia, Nokia Shanghai Bell
[315] R2-2201309	Simulation study for multiple QoS class handling for latency reduction	Samsung R&D Institute UK
[316] R2-2201311	Handling of multiple QoS for latency reduction	Samsung R&D Institute UK
[317] R2-2201312	Latency reduction via new measurement gap activation	Samsung R&D Institute UK
[318] R2-2201313	On-demand PRS request and configuration	Samsung R&D Institute UK
[319] R2-2201314	Consideration on the signalling design for Positioning Integrity for UE-based method	Samsung R&D Institute UK
[320] R2-2201360	Discussion on accuracy improvement for UE-assisted DL-AOD positioning	vivo
[321] R2-2201390	Running CR of 36.305 for GNSS Positioning Integrity	InterDigital, Inc.
[322] R2-2201391	Running CR of 38.305 for GNSS Positioning Integrity	InterDigital, Inc.
[323] R2-2201528	Positioning in RRC_INACTIVE	Nokia Germany
[324] R2-2201627	On-demand PRS	Fraunhofer IIS, Fraunhofer HHI
[325] R2-2201652	Summary on agenda item 8.11.2 on Latency Enhancements	Qualcomm Incorporated
[326] R2-2201722	Summary of [Post116bis-e][628][POS] 37.355 running CR (Qualcomm)	Qualcomm Incorporated
[327] R2-2201723	Running LPP CR for NR positioning enhancements	Qualcomm Incorporated
[328] R2-2201761	Report of [AT116bis-e][611][POS] GNSS integrity (Swift)	Swift Navigation
[329] R2-2201765	[AT116bis-e][611][POS] GNSS integrity - Extended Discussion (Stage 3) (Swift)	Swift Navigation
[330] R2-2201767	Report of offline discussion [AT116bis-e][610][POS] Positioning UE capabilities (Intel)	Intel Corporation
[331] R2-2201768	Summary of [AT116bis-e][612][POS] Positioning accuracy enhancements (Apple)	Apple
[332] R2-2201772	[AT116bis-e][617][POS] Remaining issues on positioning in RRC_INACTIVE (Ericsson)	Ericsson
[333] R2-2201773	Draft running CR for stage2 spec for NAVIC in R17 positioning	Huawei, HiSilicon
[334] R2-2201774	Introduction of NavIC for broadcast support	Ericsson
[335] R2-2201775	[AT116bis-e][613][POS] BDS and NavIC CRs (CATT)	CATT
[336] R2-2201776	Response LS on the reporting of the Tx TEG association information	RAN2
[337] R2-2201782	Reply LS on latency improvement for PRS measurement with MG	Nokia
[338] R2-2201798	Email discussion report on [Post116bis-e][627][POS] 36.305/38.305 integrity running CRs (InterDigital)	InterDigital Inc.
[339] R2-2201799	Running CR of 36.305 for Positioning WI on GNSS Positioning Integrity	InterDigital, Inc.
[340] R2-2201800	Running CR of 38.305 for Positioning WI on GNSS Positioning Integrity	InterDigital, Inc.
[341] R2-2201815	Running 38.305 CR for Positioning WI on RAT dependent positioning methods	Intel Corporation
[342] R2-2201869	Reply LS on the reporting of the Tx TEG association information	CATT
[343] R2-2201870	Accuracy enhancement TP for 38.305	CATT
[344] R2-2201875	Summary of [AT116bis-e][616][POS] Remaining proposals on latency reduction	Qualcomm Incorporated
[345] R2-2202005	Report of email discussion [Post116bis-e][634][POS] Positioning open issues list (Intel)	Intel Corporation
[346] R2-2202011	Introduction of R17 Positioning for MAC spec	Huawei, HiSilicon
[347] R2-2202044	Report for RRC RAT-dependent Positioning CR	Ericsson
[348] R2-2202048	Capturing RRC impacts for RAT dependent Positioning	Ericsson
[349] R2-2202052	Reply LS on latency improvement for PRS measurement with MG	RAN2
[350] R2-2202164	LS on SRS for multi-RTT positioning (R4-2202680; contact: Huawei)	RAN4
[351] R2-2202165	Reply LS on reporting of the Tx TEG association information (R4-2202685; contact: Huawei)	RAN4
[352] R2-2202166	LS on DRX cycle used in PRS measurement in RRC_INACTIVE state (R4-2202686; contact: Qualcomm)	RAN4
[353] R2-2202169	Reply LS on reporting and definition of DL PRS path RSRP (R4-2202780; contact: Nokia)	RAN4
[354] R2-2202236	Report of [Pre117-e][608][POS] Open issues on on-demand PRS	Lenovo, Motorola Mobility
[355] R2-2202337	Discussion on remaining issues for on-demand DL-PRS	OPPO
[356] R2-2202338	Discussion on remaining issues for Positioning in RRC_INACTIVE state	OPPO
[357] R2-2202402	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[358] R2-2202403	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[359] R2-2202404	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[360] R2-2202405	Introduction of B2a and B3I signal in BDS system and GNSS Positioning Integrity	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[361] R2-2202408	Discussion and TP on areaID for Latency enhancements	CATT
[362] R2-2202409	Discussion on the remaining issues of on-demand PRS	CATT
[363] R2-2202410	Report of [Pre117-e][611][POS] Open issues on positioning accuracy enhancements (CATT)	CATT
[364] R2-2202487	On Latency Reduction open issues	Intel Corporation
[365] R2-2202488	Open issues list on Rel-17 positioning WI	Intel Corporation
[366] R2-2202489	Open issues on stage 2 running CR	Intel Corporation
[367] R2-2202490	Running 38.305 CR for Positioning WI on RAT dependent positioning methods	Intel Corporation
[368] R2-2202491	38.305 CR for Positioning WI	Intel Corporation
[369] R2-2202492	Report of [Pre117-e][614][POS] Issues requiring RAN1 input (Intel)	Intel Corporation
[370] R2-2202493	Draft LS on issues requiring RAN1 input	Intel Corporation
[371] R2-2202494	Report of [Pre117-e][612][POS] Open issues on positioning UE capabilities (Intel)	Intel Corporation
[372] R2-2202495	Running 331 CR for Positioning UE capabilities	Intel Corporation
[373] R2-2202496	Running 306 CR for Positioning UE capabilities	Intel Corporation
[374] R2-2202592	On remaining issues for latency improvements	Apple
[375] R2-2202593	On UE Tx TEG association for UL-TDOA via RRC	Apple
[376] R2-2202601	Remaining Issues on RRC_INACTIVE Positioning	Huawei, HiSilicon
[377] R2-2202602	Draft LS on Positioning in RRC_INACTIVE State	Huawei, HiSilicon
[378] R2-2202603	Remaining issues on latency and accuracy enhacnement	Huawei, HiSilicon
[379] R2-2202604	Summary of [Pre117-e][607][POS] Open issues on positioning latency enhancements (Huawei)	Huawei, HiSilicon
[380] R2-2202605	Introduction of R17 PositioningEnh in MAC spec	Huawei, HiSilicon
[381] R2-2202606	Introduction of R17 PositioningEnh in LTE RRC spec	Huawei, HiSilicon
[382] R2-2202607	Draft running CR for stage2 spec for NAVIC in R17 positioning	Huawei, HiSilicon
[383] R2-2202858	Remaining Issues on Latency Reduction	InterDigital, Inc.
[384] R2-2202859	Remaining Issues for On-demand PRS	InterDigital, Inc.
[385] R2-2202860	Remaining Issues for Accuracy Enhancements	InterDigital, Inc.
[386] R2-2202861	Running CR of 36.305 for GNSS Positioning Integrity	InterDigital, Inc.
[387] R2-2202862	Running CR of 38.305 for GNSS Positioning Integrity	InterDigital, Inc.
[388] R2-2202922	MAC CE for pre-MG (de)activation request	Samsung
[389] R2-2202930	Remaining issue on positioning latency reduction	Xiaomi
[390] R2-2203034	UE-aided detection of threat to GNSS systems and assistance data signaling	Fraunhofer IIS; Fraunhofer HHI; Ericsson; ESA
[391] R2-2203042	Way forward for preconfigured assistance data	Fraunhofer IIS; Fraunhofer HHI; Ericsson;
[392] R2-2203088	Discussion on latency enhancement	vivo
[393] R2-2203089	Discussion on positioning in RRC_INACTIVE	vivo
[394] R2-2203090	Discussion on GNSS positioning integrity	vivo
[395] R2-2203091	Consideration on the configuration of UL positioning in RRC_INACTIVE	CATT
[396] R2-2203169	Remaining issues for the On demand DL PRS	Samsung R&D Institute UK
[397] R2-2203180	Discussion on UL positioning configuration in RRC_INACTIVE	ZTE
[398] R2-2203181	Discussion on open issues of positioning latency enhancements	ZTE
[399] R2-2203199	Reporting of GNSS Positioning Integrity Result	Nokia, Nokia Shanghai Bell
[400] R2-2203204	Considerations on positioning measurement report latency	Sony
[401] R2-2203205	Considerations on Timing Error aspects	Sony
[402] R2-2203211	Discussion of positioning latency enhancement open issues	OPPO
[403] R2-2203310	Running LPP CR for NR positioning enhancements	Qualcomm Incorporated
[404] R2-2203315	Introduction of R17 Positioning Enhancements in LPP	Qualcomm Incorporated
[405] R2-2203359	On remaining GNSS Integrity open issues	Ericsson
[406] R2-2203360	TP on RRC Impacts and MAC CE design	Ericsson
[407] R2-2203361	LPP Remaining Issues on Accuracy enhancements and On-Demand PRS	Ericsson
[408] R2-2203362	RAN1 parameter list impact to RRC running CR	Ericsson
[409] R2-2203363	Report on RAN1 parameter list impact to RRC running CR	Ericsson
[410] R2-2203364	Introduction of Enhanced Positioning feature	Ericsson
[411] R2-2203443	Remaining issues for positioning of UEs in RRC_INACTIVE State	Qualcomm Incorporated
[412] R2-2203444	[draft] LS on Positioning in RRC_INACTIVE State	Qualcomm Incorporated
[413] R2-2203445	Capturing RRC impacts for RAT dependent Positioning	Ericsson
[414] R2-2203462	Timing Error Group (TEG) definition	Nokia, Nokia Shanghai Bell
[415] R2-2203463	On-demand PRS Open Issues	Nokia, Nokia Shanghai Bell
[416] R2-2203524	Email discussion report on [Pre117-e][609][POS] Open issues on positioning in RRC_INACTIVE (InterDigital)	InterDigital
[417] R2-2203525	Summary of [Pre117-e][610][POS] Open issues GNSS integrity (ESA)	ESA
[418] R2-2203592	Summary of AI 8.11.2.1	Apple (moderator)
[419] R2-2203593	[AT117-e][623][POS] Early discussion of integrity issues (ESA)	ESA
[420] R2-2203596	Summary of AI 8.11.2.1	Apple (moderator)
[421] R2-2203597	LS to RAN1 on positioning issues needing further input	RAN2
[422] R2-2203601	Report on [AT117-e][631][POS] Remaining OD-PRS issues (Lenovo)	Lenovo, Motorola Mobility
[423] R2-2203602	Introduction of Enhanced Positioning feature	Ericsson
[424] R2-2203603	Running CR of 36.305 for GNSS Positioning Integrity	InterDigital, Inc.
[425] R2-2203604	Running CR of 38.305 for GNSS Positioning Integrity	InterDigital, Inc.
[426] R2-2203605	Running 38.305 CR for Positioning WI on RAT dependent positioning methods	Intel Corporation
[427] R2-2203606	[AT117-e][603][POS] Integrity stage 2 CRs (InterDigital)	InterDigital, Inc.
[428] R2-2203607	Email discussion Report on [AT117-e][630][POS] Remaining proposals on RRC_INACTIVE (InterDigital)	InterDigital Inc.
[429] R2-2203608	[AT117-e][602][POS] NavIC running CRs (Ericsson/Huawei)	Ericsson
[430] R2-2203609	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[431] R2-2203610	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[432] R2-2203611	Introduction of B2a and B3I signal in BDS system in A-GNSS	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[433] R2-2203612	Report of [AT117-e][601][POS] BDS running CRs (CATT)	CATT
[434] R2-2203615	Draft running CR for stage2 spec for NAVIC in R17 positioning	Huawei, HiSilicon
[435] R2-2203616	Introduction of R17 PositioningEnh in MAC spec	Huawei, HiSilicon
[436] R2-2203617	Introduction of R17 PositioningEnh in LTE RRC spec	Huawei, HiSilicon
[437] R2-2203619	Running LPP CR for NR positioning enhancements	Qualcomm Incorporated
[438] R2-2203620	Summary of [AT117-e][606][POS] LPP running CR (Qualcomm)	Qualcomm Incorporated
[439] R2-2203621	Report of [AT117-e][618][POS] Beam and antenna information for DL-AoD accuracy enhancements (CATT)	CATT
[440] R2-2203622	[AT117-e][628][POS] Remaining proposals from latency reduction summary (Apple)	Apple
[441] R2-2203623	Report of [AT117-e][605][POS] Capability running CRs (Intel)	Intel Corporation
[442] R2-2203624	Running 331 CR for Positioning UE capabilities	Intel Corporation
[443] R2-2203625	Introduction of R17 PositioningEnh in LTE RRC spec	Huawei, HiSilicon
[444] R2-2203626	Running 306 CR for Positioning UE capabilities	Intel Corporation
[445] R2-2203630	Running 331 CR for Positioning UE capabilities	Intel Corporation
[446] R2-2203710	Introduction of NavIC for broadcast support	Ericsson
[447] R2-2203717	Draft LS to RAN1 on positioning issues needing further input	Intel Corporation
[448] R2-2203887	Reply LS on the applicability of PRS processing window in RRC_INACTIVE state (R1-2202619; contact: CATT)	RAN1
[449] R2-2203888	Reply LS on SRS for multi-RTT positioning (R1-2202659; contact: Huawei)	RAN1
[450] R2-2203920	[AT117-e][607][POS] Positioning running CR to 38.331 (Ericsson)	Ericsson
[451] R2-2203921	RAN1 parameter list impact to RRC running CR	Ericsson
[452] R2-2203922	Capturing RRC impacts for RAT dependent Positioning	Ericsson
[453] R2-2203941	Running 306 CR for Positioning UE capabilities	Intel Corporation
[454] R2-2203948	Summary of [AT117-e][629][POS] LS to SA2 on RRC_INACTIVE positioning (Qualcomm)	Qualcomm Incorporated
[455] R2-2203949	LS on Positioning in RRC_INACTIVE State	RAN2
[456] R2-2203950	Summary of [AT117-e][606][POS] LPP running CR (Qualcomm)	Qualcomm Incorporated
[457] R2-2203957	Response LS on determination of location estimates in local co-ordinates (S2-2201545; contact: Ericsson)	SA2
[458] R2-2204022	Introduction of Enhanced Positioning feature	Ericsson
[459] R2-2204023	[AT117-e][607][POS] Positioning running CR to 38.331 (Ericsson)	Ericsson
[460] R2-2204024	Report of [AT117-e][605][POS] Capability running CRs (Intel)	Intel Corporation
[461] R2-2204025	Report of [AT117-e][632][POS] Merged CR to 38.305 (Intel)	Intel Corporation
[462] R2-2204026	Introduction of R17 PositioningEnh in MAC spec	Huawei, HiSilicon
[463] R2-2204096	Report of [AT117-e][633][POS] Merged CR to 36.305 (CATT)	CATT
[464] R2-2204097	Introduction of B2a and B3I signal in BDS system and GNSS Positioning Integrity	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, HiSilicon, Intel Corporation, ZTE Corporation, CBN, vivo, OPPO, Lenovo, MediaTek Inc, Spreadtrum Communications, Xiaomi.
[465] R2-2204119	LS on frequency information of SRS for positioning resources (R1-2202847; contact: CATT)	RAN1
[466] R2-2204138	LS on lower Rx beam sweeping factor for latency improvement (R4-2206980; contact: Intel)	RAN4
[467] R2-2204139	LS on the UE/TRP TEG framework (R4-2206998; contact: CATT)	RAN4
[468] R3-221558	Introduction of NR Positioning enhancements to NRPPa	Ericsson, Huawei, Nokia, Nokia Shanghai Bell
[469] R3-221559	Introduction of NR Positioning enhancements	Huawei
[470] R3-221570	Introduction of release 17 positioning enhancements	Qualcomm Incorporated
[471] R3-221605	(BL CR to TS 38.423) Transfer of Positioning Context in XnAP	CATT
[472] R3-221657	LS on SRS for multi-RTT positioning	RAN4
[473] R3-221658	Reply LS on reporting of the Tx TEG association information	RAN4
[474] R3-221659	LS on DRX cycle used in PRS measurement in RRC_INACTIVE state	RAN4
[475] R3-221663	Response LS on the reporting of the Tx TEG association information	RAN2
[476] R3-221674	Reply LS on latency improvement for PRS measurement with MG	RAN2
[477] R3-221746	(TP for NRPPa baseline) TRP Beam Antenna Information	Qualcomm Incorporated
[478] R3-221747	(TP for NRPPa baseline) LMF Assistance Information to support positioning in RRC_INACTIVE state	Qualcomm Incorporated
[479] R3-221748	(TP for NRPPa baseline) Path Power for Additional Paths	Qualcomm Incorporated
[480] R3-221871	(TP for NR_pos_enh BL CR for TS 38.455) Resolution of open issues for on-demand PRS	Nokia, Nokia Shanghai Bell, Ericsson, Huawei
[481] R3-221872	(TP for NR_pos_enh BL CR for TS 38.473) Resolution of open issues for on-demand PRS	Nokia, Nokia Shanghai Bell, Ericsson, Huawei
[482] R3-221873	Introduction of NR positioning enhancements to NGAP	Nokia, Nokia Shanghai Bell, Ericsson, Huawei
[483] R3-221880	(TP for POS BL CR for TS 38.455) on Positioning accuracy improvement	Huawei
[484] R3-221881	(TP for POS BL CR for TS 38.455, TS 38.473) on RRC_INACTIVE positioning	Huawei
[485] R3-221882	(TP for POS BL CR for TS 38.455, TS 38.473)On-demand PRS, ON/OFF Granularity	Huawei
[486] R3-221883	(TP for POS BL CR for TS 38.455, TS 38.473) correction Multipath and NLOS	Huawei
[487] R3-221884	(TP for POS BL CR for TS 38.455) Remaining Open Issues on Positioning Latency Improvement	Huawei, Ericsson, Nokia, Nokia Shanghai Bell
[488] R3-221892	(TP for Positioning BLCRs) Further Consideration on Accuracy Improvement	CATT
[489] R3-221893	(TP for Positioning BL CR 38.423) Positioning support in Inactive	CATT
[490] R3-221894	(TP for Positioning BLCRs) Further Consideration on On-Demand PRS	CATT
[491] R3-221895	(TP for Positioning BLCRs) Latency Improvement for PRS Measurement	CATT
[492] R3-221945	(TP to NRPPA BL CR): addressing remaining open points on Positioning Accuracy Improvements	Ericsson, Huawei, Nokia, Nokia Shanghai Bell
[493] R3-221946	(TP to F1AP BL CR): addressing remaining open points on Positioning Accuracy Improvements	Ericsson, Huawei, Nokia, Nokia Shanghai Bell
[494] R3-221947	(TP to NRPPA BL CR): proposals for overhead reduction in NRPPa and F1AP	Ericsson
[495] R3-221948	(TP for NRPPa BL CR on Positioning) Completion of RRC_INACTIVE assistance data for positioning	Ericsson
[496] R3-221949	Discussion on positioning PRS processing window signalling and latency gain aspects	Ericsson
[497] R3-222200	(TP for POS BL CR for TS 38.473) Remaining Open Issues on Positioning Latency Improvement	Huawei, Ericsson, Nokia, Nokia Shanghai Bell
[498] R3-222257	Discussion on RRC INACTIVE State Positioning	CMCC
[499] R3-222285	Positioning in RRC inactive state	Samsung
[500] R3-222286	(TP for BL CR TS38.423) RRC Inactive positioning	Samsung
[501] R3-222287	(TP for BL CR TS38.473) RRC Inactive positioning	Samsung
[502] R3-222333	(TP for POS BL CR for TS 38.473) on Positioning accuracy improvement	Huawei
[503] R3-222341	Discussion on Latency enhancements	VIVO TECH GmbH
[504] R3-222342	Discussion on RRC_INACTIVE state Positioning	VIVO TECH GmbH
[505] R3-222385	Discussion on latency improvement	ZTE Corporation
[506] R3-222432	CB: # 1901_Pos_BLCRs - Summary of email discussion	Ericsson - moderator
[507] R3-222433	CB: # 1902_Pos_Acc_Imp - Summary of email discussion	Ericsson - moderator
[508] R3-222434	CB: # 1903_Pos_RRC_INACTIVE - Summary of email discussion	Samsung - moderator
[509] R3-222435	CB: # 1904_Pos_OnDemandPRS - Summary of email discussion	Nokia - moderator
[510] R3-222436	CB: # 1905_Pos_Multipath_NLOS - Summary of email discussion	Qualcomm - moderator
[511] R3-222437	CB: # 1906_Pos_LatencyImprovement - Summary of email discussion	Huawei - moderator
[512] R3-222456	Response paper to R3-221746 and R3-221880	Ericsson-LG Co., LTD
[513] R4-2202739, Email discussion summary for [101-bis-e][222] NR_pos_enh_1.
[514] R4-2202740, Email discussion summary for [101-bis-e][223] NR_pos_enh_2.
[515] R4-2207071, Email discussion summary for [102-e][230] NR_pos_enh_1.
[516] R4-2207072, Email discussion summary for [102-e][231] NR_pos_enh_2.
[517] R4-2206979	WF on NR Positioning Enhancements (Part 1)
[518] R4-2206980	LS on need for LMF configuring reduced Rx beam sweeping factor
[519] R4-2206981	LS reply on condition of PRS measurement outside the MG.
[520] R4-2207088	Reply LS on latency improvement for PRS measurement with MG
[521] R4-2207098	LS on applicable number of PFL for gapless PRS measurement
[522] R4-2206983	Updated work split on RRM core requirements for positioning
[523] R4-2206984	Draft CR on PRS-RSRP measurement period without gaps
[524] R4-2206985	Draft CR on PRS-RSRPP measurement period without gaps
[525] R4-2206986	Draft CR to measurement period for UE Rx-Tx time difference measurement without gap
[526] R4-2206987	Draft CR to scheduling availability of UE during RSTD measurement without gap
[527] R4-2206988	DraftCR to TS 38.133: NR ePos PRS-RSRP with reduced number of samples (9.9.3.5)
[528] R4-2206989	Draft CR to 38.133 Introduction of RSTD measurement requirements for latency reduction
[529] R4-2206990	Draft CR to 38.133 Introduction of scheduling availability of UE during UE Rx-Tx time difference measurement without gaps
[530] R4-2206991	CR on requirements for UE Rx-Tx measurement with reduced latency
[531] R4-2206992	Draft CR: PRS-RSRPP measurement requirements including latency reduction
[532] R4-2206993	CR on RSTD measurement period requirements without gaps
[533] R4-2207103	CR: General - PRS measurement without gaps
[534] R4-2206995	CR on RSTD measurement period requirements without gaps
[535] R4-2206996	CR: Scheduling availability of UE during PRS-RSRP measurement
[536] R4-2206997	WF on NR Positioning Enhancements (Part 2)	CATT	
[537] R4-2206998	LS on the UE/TRP TEG framework	CATT	
[538] R4-2207000	Draft CR on PRS-RSRPP measurement requirements in RRC_INACTIVE state	CATT
[539] R4-2207001	DraftCR – RSTD measurement requirements in RRC_INACTIVE state	Qualcomm
[540] R4-2207002 	Draft CR to 38.133 Introduction of PRS RSRP measurement requirements in RRC_INACTIVE state	vivo
[541] R4-2207004	CR on general requirements for PRS measurements in RRC Inactive	Huawei
[542] R4-2207005		UE Rx-Tx measurement requirements in RRC inactive state (clause 5.5.4)	Ericsson
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v04.74	28.10.2016		minor adaptations for RAN #74
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v04.68	21.05.2015		minor adaptations for RAN #68
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v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
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