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5.1.28	DL PRS reference signal received power (DL PRS-RSRP)

	Definition
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.

For frequency range 1, the reference point for the DL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRP 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 UE, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE	Comment by Lee, Daewon: Based on WID:
Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including: 
Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].




[bookmark: _Toc524695266][bookmark: _Toc29045130][bookmark: _Toc29901471][bookmark: _Toc29901518][bookmark: _Toc35596399][bookmark: _Toc44881135][bookmark: _Toc51776305][bookmark: _Toc98515734]5.1.29	DL reference signal time difference (DL RSTD)

	Definition
	DL reference signal time difference (DL RSTD) is the DL relative timing difference between the Transmission Point (TP) [18] j and the reference TP i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from TP j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from TP i that is closest in time to the subframe received from TP j.

Multiple DL PRS resources can be used to determine the start of one subframe from a TP.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE	Comment by Lee, Daewon: Based on WID:
Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including: 
 Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].



[bookmark: _Toc524695270][bookmark: _Toc29045131][bookmark: _Toc29901472][bookmark: _Toc29901519][bookmark: _Toc35596400][bookmark: _Toc44881136][bookmark: _Toc51776306][bookmark: _Toc98515735]5.1.30	UE Rx – Tx time difference

	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink subframe #i from a Transmission Point (TP) [18], defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP.

Multiple DL PRS or CSI-RS for tracking resources, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the TP.

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



--- unchanged text omitted ---
5.1.35	DL PRS reference signal received path power (DL PRS-RSRPP)

	Definition
	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.

For frequency range 1, the reference point for the DL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, DL PRS-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 UE for DL PRS-RSRPP measurements, the reported DL PRS-RSRPP value included in the higher layer parameter NR-DL-AoD-MeasElement for the first and additional measurements shall be provided for the same receiver branch(es) as applied for DL PRS-RSRP measurements.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE	Comment by Lee, Daewon: Based on WID:
Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including: 
Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].



[bookmark: _Toc524695283][bookmark: _Toc29045126][bookmark: _Toc29901467][bookmark: _Toc29901514][bookmark: _Toc35596395][bookmark: _Toc44881131][bookmark: _Toc51776301][bookmark: _Toc98515730]5.1.36	Sidelink PRS reference signal received power (SL PRS-RSRP)	Comment by Lee, Daewon: [112] Agreement
SL PRS reference signal received power (SL PRS-RSRP)
is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.


	Definition
	Sidelink PRS reference signal received power (SL PRS-RSRP) is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.

For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE. 	For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.	Comment by Lee, Daewon: [112] Agreement
SL PRS reference signal received power (SL PRS-RSRP)
is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.


For frequency range 2, SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.	Comment by Lee, Daewon: [113] Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,	Comment by Lee, Daewon: [114] Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
·	Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning
RRC_IDLE



5.1.37	Sidelink PRS reference signal received path power (SL PRS-RSRPP)	Comment by Lee, Daewon: [112] Agreement
SL PRS reference signal received path power (SL 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 SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.


	Definition
	Sidelink PRS reference signal received path power (SL 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 SL PRS configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE. 	For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.	Comment by Lee, Daewon: [112] Agreement
SL PRS reference signal received path power (SL 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 SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

For frequency range 2, SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.	Comment by Lee, Daewon: [113] Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.


	Applicable for
	RRC_CONNECTED,	Comment by Lee, Daewon: [114] Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
·	Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning
RRC_IDLE




[bookmark: _Toc29045134][bookmark: _Toc29901475][bookmark: _Toc29901522][bookmark: _Toc35596403][bookmark: _Toc44881143][bookmark: _Toc51776313][bookmark: _Toc98515743]5.1.38	Sidelink relative time of arrival (TSL-RTOA)	Comment by Lee, Daewon: [112] Agreement
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
T0 is the nominal beginning time of SFN 0 or DFN0.
FFS on how to select between SFN 0 or DFN 0 for determination of T0.
FFS: the source for the reference timing
tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
FFS on how to select between SFN or DFN


	Definition
	The SL relative time of arrival (TSL-RTOA) is defined as the beginning time of SL subframe # i containing SL PRS received from a UE, relative to the relative time of arrival (RTOA) reference time. The SL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 or DFN 0, provided by SFN and DFN initialization time, respectively.
-	, where  and are the SFN or DFN and the subframe number of the SL PRS, respectively.

For frequency range 1, the reference point for TSL-RTOA measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for TSL-RTOA measurement shall be the Rx antenna of the UE.	Comment by Lee, Daewon: [114] Agreement
Regarding the reference point of SL-RTOA, support the following
·	For frequency range 1, the reference point for TSL-RTOA measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for TSL-RTOA measurement shall be the Rx antenna of the UE 

	Applicable for
	RRC_CONNECTED,	Comment by Lee, Daewon: [114] Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
·	Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning
RRC_IDLE





5.1.39	Sidelink angle of arrival (SL AoA)	Comment by Lee, Daewon: [112] Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS

[112-bis-e] Agreement
Support both the case with and without translation of the LCS to GCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.

[112-bis-e] Agreement
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
The SL AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.


[113] Agreement
Support reporting parameters needed for converting LCS to GCS in a similar way as in TS 38.455. 
The translation of the LCS to GCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle), which can be reported together with the AoA (ϕ) and ZoA (θ) in LCS.


	Definition
	The SL angle of arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
-	In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-	In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [15].

The SL-AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.	Comment by Lee, Daewon: [112-bis-e] Agreement
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
The SL AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.


	Applicable for
	RRC_CONNECTED,	Comment by Lee, Daewon: [114] Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
·	Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning
RRC_IDLE




5.1.40	Sidelink Rx – Tx time difference	Comment by Lee, Daewon: [112] Agreement
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.

[112] Agreement
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
FFS on impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders
Aspects related to scheme 2 resource allocation are to be discussed in agenda 9.5.1.3

[112-bis-e] Agreement
For definition of SL-PRS based Rx-Tx measurement, further consider Alt1 and Alt3 until RAN1#113:
Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu

[113] Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
FFS: details of the Tx time information
FFS: whether additionally the network or LMF can request the UE to report the Tx time information
Note: the value of Rx-Tx measurement is within [-0.5 0.5] ms




	Definition
	The SL Rx – Tx time difference at a UE is defined as TUE-RX – TUE-TX

Where:
[bookmark: _Hlk136897932]-	TUE-RX is the UE received timing of sidelink subframe #i from a transmitting UE, defined by the first detected path in time.
-	If the UE reports the transmission timestamp of a SL PRS, TUE-TX is the transmit timing of the sidelink subframe #j of the SL PRS of the UE. Otherwise, TUE-TX is the transmit timing of the UE of sidelink subframe #j that is closest in time to the subframe #i received from the transmitting UE. 	Comment by Lee, Daewon: [113] Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.	Comment by Lee, Daewon: [114] Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.
-	The same antenna reference point is used for receiver and transmitter for the Rx-Tx time difference measurement.

If the UE reports the transmission timestamp of a SL PRS, the SL Rx-Tx time difference is modulo wrapped around to result in values between -0.5 ms to +0.5 ms

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.

	Applicable for
	RRC_CONNECTED,	Comment by Lee, Daewon: [114] Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
·	Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning
RRC_IDLE




5.1.41	Sidelink reference signal time difference (SL RSTD)	Comment by Lee, Daewon: [112-bis-e] Agreement
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi, where:
TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
FFS: whether or not impact due to mobility or synchronization timing change should be considered for SL RSTD



[112-bis-e] Agreement
Support SL-based RSTD, Rx-Tx time difference, RToA, AoA, RSRPP measurement and report for the first path and optionally additional path.
No specification impact for how to set the additional path measurements
From RAN1 perspective, no performance requirements are expected to be defined for the additional-path measurements in Rel-18.


	Definition
	The SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as , where:
-	 is the time when the UE receives the start of one subframe from UE j
-	 is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j

For frequency range 1, the reference point for SL RSTD measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for SL RSTD measurement shall be the Rx antenna of the UE.	Comment by Lee, Daewon: [114] Agreement
Regarding the reference point of SL-RSTD, support the following.
·	For frequency range 1, the reference point for SL RSTD measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for SL RSTD measurement shall be the Rx antenna of the UE

	Applicable for
	RRC_CONNECTED,	Comment by Lee, Daewon: [114] Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
·	Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning
RRC_IDLE




5.1.42	DL reference signal carrier phase (DL RSCP)	Comment by Lee, Daewon: [112-bis-e] Agreement
Introduce DL reference carrier phase (DL RSCP) and NR DL reference carrier phase difference (DL RSCPD) as DL carrier phase measurements.
Note: It is up to RAN4 to decide whether and how to define the requirements for DL RSCP and/or DL RSCPD. No LS needed to RAN4 for this note.
DL RSCP can be reported together with UE Rx – Tx time difference measurement
DL RSCPD can be reported together with RSTD measurement
FFS: details on how to eliminate unknown initial Rx phase with RSCP/RSCPD reporting can be further discussed
Note: Whether to support standalone DL RSCP and/or DL RSCPD reporting, or DL RSCP/DL RSCPD reporting with other new types of measurements (if agreed), can be further discussed.



	Definition
	DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements carrying DL PRS configured for the measurement. 	Comment by Lee, Daewon: [112] Agreement
NR DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the DL PRS signals configured for the measurement. A RSCP is associated with a specific RF frequency.
FFS: the reference point of the RSCP
FFS: whether/how the measurement timing is defined
Note: the i-th path is used for the sake of definition, whether only the first path or additional paths will be supported is subject to further discussion
Note: Whether to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase measurement for NR CPP

[112-bis-e] Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default.
Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.


DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement.	Comment by Lee, Daewon: Editor’s Note: RAN1 agreed that it is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.


For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.	Comment by Lee, Daewon: [113] Agreement
Support the following definition of the reference point of the UE/TRP carrier phase measurements: 
The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for both frequency range 1 and frequency range 2.
The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for both frequency range 1 and frequency range 2.
Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for measurement reporting.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE	Comment by Lee, Daewon: [112-bis-e] Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
UE in RRC_CONNECTED state with measurement gap.
FFS: UE in RRC_CONNECTED state without measurement gap 
UE in RRC_ INACTIVE state

[113] Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.




5.1.43	DL reference signal carrier phase difference (DL RSCPD)	Comment by Lee, Daewon: [112-bis-e] Agreement
For NR DL reference signal carrier phase difference (RSCPD) measurement for NR CPP, the RSCPD is defined as the difference of RSCPs measured from the DL PRS signals from target TRP and reference TRP.
FFS: whether/how to define per path RSCPD
Note: Whether/how to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase difference measurement for NR CPP


[113] Agreement
If a UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TRP for RSCPD is the same as the reference TRP reported for RSTD.
The target and the reference TRP are in the same PFL


	Definition
	DL reference signal carrier phase difference (RSCPD) is defined as the difference of DL RSCPs measured from DL PRS transmitted in a DL PFL from the transmission point (TP) j and the reference TP i. If UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TP for RSCPD is the same as the reference TP reported for RSTD.	Comment by Lee, Daewon: [112] Agreement
For NR DL reference signal carrier phase difference (RSCPD) measurement for NR CPP, the RSCPD is defined as the difference of RSCPs measured from the DL PRS signals from target TRP and reference TRP.
FFS: whether/how to define per path RSCPD
Note: Whether/how to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase difference measurement for NR CPP


[113] Agreement
If a UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TRP for RSCPD is the same as the reference TRP reported for RSTD.
The target and the reference TRP are in the same PFL

For frequency range 1, the reference point for the DL RSCPD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCPD shall be the antenna of the UE.	Comment by Lee, Daewon: [113] Agreement
Support the following definition of the reference point of the UE/TRP carrier phase measurements: 
The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for both frequency range 1 and frequency range 2.
The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for both frequency range 1 and frequency range 2.
Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for measurement reporting.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE	Comment by Lee, Daewon: [112-bis-e] Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
UE in RRC_CONNECTED state with measurement gap.
FFS: UE in RRC_CONNECTED state without measurement gap 
UE in RRC_ INACTIVE state


[113] Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.





5.1.44	Sidelink PRS received signal strength indicator (SL PRS-RSSI)

	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in OFDM symbols of SL-PRS and PSCCH of slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSSI 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 UE, the reported SL PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE





[bookmark: _Toc11163828][bookmark: _Toc26473682][bookmark: _Toc29045132][bookmark: _Toc29901473][bookmark: _Toc29901520][bookmark: _Toc35596401][bookmark: _Toc44881141][bookmark: _Toc51776311][bookmark: _Toc98515741]5.2	NG-RAN measurement abilities
The structure of the table defining a NG-RAN measurement quantity is shown below.
--- unchanged text omitted ---
[bookmark: _Toc98515748]5.2.7	Timing advance (TADV)

	Definition
	Timing advance (TADV) is defined as the time difference TADV = (TgNB-RX – TgNB-TX),

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing PRACH transmitted from UE, defined by the first detected path in time. 
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

The detected PRACH is used to determine the start of one subframe containing that PRACH.

The reference point for TgNB-RX 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]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.




5.2.8	UL reference signal carrier phase (UL RSCP)	Comment by Lee, Daewon: [112-bis-e] Agreement
NR UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the UL SRS signal for positioning purpose configured for the measurement. A UL RSCP is associated with a specific RF frequency.
FFS: the reference point of the UL RSCP
FFS: whether/how the measurement timing is defined
Note: the i-th path is used for the sake of definition, whether only the first path or additional paths will be supported is subject to further discussion
Note: The support of MIMO SRS for positioning is transparent to UE

[112-bis-e] Agreement
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose.
Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.

[113] Agreement
Support the following definition of the reference point of the UE/TRP carrier phase measurements: 
The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for both frequency range 1 and frequency range 2.
The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for both frequency range 1 and frequency range 2.
Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for measurement reporting.



	Definition
	UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement.	Comment by Lee, Daewon: Editor’s Note: RAN1 agreed that it is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.

The reference point for UL RSCP 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]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



--- unchanged text omitted ---

