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	Reason for change:
	1. Update SL PRS CR and SL PRS CBR definition based on following agreement.
Agreement
· With regards to the SL PRS Channel Occupancy Ratio (SL PRS CR): 
· Sidelink PRS Channel Occupancy Ratio (SL PRS CR) evaluated at slot n is defined as the total number of SL PRS resources in the dedicated SL PRS resource pool used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS resources in the transmission pool over [n-a, n+b].
· With regards to the SL PRS Channel Busy Ratio (SL PRS CBR): 
· SL PRS Channel Busy Ratio (SL PRS CBR) measured in slot n is defined as the number of SL PRS resources in the dedicated SL PRS resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold sensed over a SL PRS-CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to [sl-TimeWindowSizeCBR-positioning] divided by the total number of the configured sidelink PRS resources in the transmission pool over [n-a, n-1].

2. The definition of SL PRS-RSRPP includes the case where receiver diversity is used, which is believed to be non-usable for RSRPP measurement.

3. To reflect the agreement on SL PRS-RSSI
[bookmark: _Hlk148464613]Agreement
Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in:
· the SL-PRS resource and the associated PSCCH in OFDM symbols of slots configured for PSCCH and in OFDM symbols of slots configured for SL-PRS.
· Introduce larger values for congestion control processing time capability than legacy SL

4. To reflect the following agreement.
[bookmark: _Hlk148464627]Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.

5. RRC_INACTIVE to all SL measurements is missing.

	
	

	Summary of change:
	1. Update the SL PRS CR/CBR such that it is number of SL PRS resources in the dedicated SL PRS resource pool divided by number of configured SL PRS resource in transmission pool.

2. Delete the part where the RSRPP measurement including receiver diversity.

3. Update that SL PRS-RRSI is observed in the SL-PRS resource and the associated PSCCH in OFDM symbols of slots configured for PSCCH and in OFDM symbols of slots configured for SL-PRS.

4. Modify DL RSCP and UL RSCP definition such that it only applies to 1st path.

5. Add RRC_INACTIVE to all SL measurements

	
	

	Consequences if not approved:
	1. Incorrect definition for SL PRS CR and SL PRS CBR.

2. Definition of SL PRS-RSRPP includes a non-usable case.

3. Incorrect measurement of SL PRS-RSSI.

4. Incorrect specification for DL/UL RSCP.

5. Incomplete specifications for SL measurements.
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[bookmark: _Toc29045129][bookmark: _Toc29901470][bookmark: _Toc29901517][bookmark: _Toc35596398][bookmark: _Toc44881134][bookmark: _Toc51776304][bookmark: _Toc98515733][bookmark: _Toc98515740]--- unchanged text omitted ---
[bookmark: _Toc146730310][bookmark: _Toc146730311]5.1.36	Sidelink PRS reference signal received power (SL PRS-RSRP)

	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.

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.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_IDLE



5.1.37	Sidelink PRS reference signal received path power (SL PRS-RSRPP)

	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.

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.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_IDLE



[bookmark: _Toc146730312]5.1.38	Sidelink relative time of arrival (TSL-RTOA)

	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.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_IDLE



[bookmark: _Toc146730313]5.1.39	Sidelink angle of arrival (SL AoA)

	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.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_IDLE



[bookmark: _Toc146730314]5.1.40	Sidelink Rx – Tx time difference

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

Where:
[bookmark: _Hlk136897932][bookmark: _Hlk136897906]-	TUE-RX is the UE received timing of sidelink subframe #i from a transmitting UE, defined by the first detected path in time.
[bookmark: _Hlk136897376]-	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. 
-	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,
RRC_INACTIVE,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_IDLE



[bookmark: _Toc146730315]5.1.41	Sidelink reference signal time difference (SL RSTD)

	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.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_IDLE



[bookmark: _Toc146730316]5.1.42	DL reference signal carrier phase (DL RSCP)	Comment by Lee, Daewon: [114-bis]Agreement
A UE, which has the capability to support CPP in RRC_INACTIVE/RRC_IDLE state, should measure the DL PRS from the whole DL PFL, i.e., not limited to its initial DL BWP. The RF frequency associated with the DL RSCP/RSCPD when UE is in RRC_INACTIVE/RRC_IDLE state can be defined in the same way as a UE in RRC_CONNECTED state.

	Definition
	DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the 1st i-th path delay derived from the resource elements carrying DL PRS configured for the measurement. 	Comment by Lee, Daewon: [114-bis]Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.


DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes.


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.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



[bookmark: _Toc146730317]5.1.43	DL reference signal carrier phase difference (DL RSCPD)

	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.

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.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE




[bookmark: _Toc146730318]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 the SL-PRS resource and the associated PSCCH in OFDM symbols of slots configured for PSCCH and in OFDM symbols of slots configured for SL-PRSOFDM symbols of SL-PRS and PSCCH of slots configured for PSCCH and SL-PRS.	Comment by Lee, Daewon: [114-bis]Agreement
Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in:
·	the SL-PRS resource and the associated PSCCH in OFDM symbols of slots configured for PSCCH and in OFDM symbols of slots configured for SL-PRS.
o	Introduce larger values for congestion control processing time capability than legacy SL

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_INACTIVE,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_IDLE



--- unchanged text omitted ---
5.1.48	Sidelink PRS channel occupancy ratio (SL PRS-CR)

	Definition
	Sidelink PRS Channel Occupancy Ratio (SL PRS-CR) evaluated at slot n is defined as the total number of SL PRS resource in the dedicated SL PRS resource pool used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL PRS resources in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_INACTIVE inter-frequency,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000 or 1000·2µ slots, according to higher layer parameter [sl-TimeWindowSize-PRS-CR], b < (a+b+1)/2, and n+b shall not exceed the last transmission opportunity of the grant for the current transmission.
NOTE 2:	SL PRS-CR is evaluated for each (re)transmission.
NOTE 3:	In evaluating SL PRS-CR, the UE shall assume the transmission parameter used at slot n is reused according to the existing grant(s) in slot [n+1, n+b] without dropping.
NOTE 4:	The slot index is based on physical slot index.
NOTE 5:	SL PRS-CR can be computed per priority level
NOTE 6:	A resource is considered granted if it is a member of a selected sidelink grant as defined in TS 38.321 [7].
5.1.49	Sidelink PRS channel busy ratio (SL PRS-CBR)

	Definition
	SL PRS Channel Busy Ratio (SL PRS-CBR) measured in slot n is defined as the number of SL PRS resources in the dedicated SL PRS resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold sensed over a SL PRS-CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter [sl-TimeWindowSize-PRS-CBR-positioning] divided by the total number of the configured SL PRS resources in the transmission pool over [n-a,n-1]. 
The calculation of SL PRS-CBR is limited within the slots for which the SL PRS-RSSI is measured. If the number of SL PRS-RSSI measurement slots within the SL PRS-CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL PRS-CBR value is used.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_INACTIVE inter-frequency,	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

[114-bis] Agreement
Text proposal for Rel-16 38.215 in section in R1-2310648 is endorsed for Rel-16 with the following change:
Remove “However, sidelink operation in general is independent of RRC state and most operations should continue to function when RRC state changes.” from coversheet.
Final CRs in R1-2310659 (Rel-16), R1-2310660 (Rel-17),  R1-2310661 (Rel-18)
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	The slot index is based on physical slot index.
--- unchanged text omitted ---
[bookmark: _Toc146730330]5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the 1st i-th path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 	Comment by Lee, Daewon: [114-bis]Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement.

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 ---

