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Introduction
[bookmark: _Hlk510705081]After RAN1#99 the CRs for inclusion of NR positioning into Rel-16 RAN1 specs were agreed, including to TS 38.215 [1]. These were then approved at RAN#86. This contribution discusses some corrections that are necessary for that specification.
Discussion
During the Rel-16 Work Item on NR Positioning [2] the following agreement was made: 
Agreement:
· UL RTOA is defined with the respect to the subframe timing associated with the UE
· Multiple SRS resources for positioning purposes can be used to determine the received UL subframe timing of the first arrival path of the UE. 
· FFS: The resource ID(s) or resource set ID(s) used for determining the timing of the UE and possibly the Rx beam used at the gNB in the UL RTOA measurements can be requested for reporting in the measurement report.

Observation 1: In TS 38.215 brackets were left in the definition of RTOA. 
In addition, a minor typo was found in the definition of UL AoA. 
Nokia sees some ambiguity remaining in some of the positioning measurement definitions with regard to how a “positioning node” is defined. The common understanding in RAN1 seemed to be that this node could either be a TRP or a UL-positioning only RP or a DL-positioning only TP.  
Observation 2: A positioning node is not defined in any specification.
Proposal 1: Define a positioning node as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.   
Proposal 2: Adopt the TP in the Appendix for TS 38.215.
Conclusion
Observation 1: In TS 38.215 brackets were left in the definition of RTOA. 
Observation 2: A positioning node is not defined in any specification.
Proposal 1: Define a positioning node as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.   
Proposal 2: Adopt the TP in the Appendix for TS 38.215.
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Appendix: TP for TS 38.215
[bookmark: _Toc524695266][bookmark: _Toc29045130][bookmark: _Toc29901471][bookmark: _Toc29901518]5.1.29	DL relative signal time difference (DL RSTD)

	Definition
	DL relative timing difference (DL RSTD) between the positioning node j and the reference positioning node i, is defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from positioning node j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from positioning node i that is closest in time to the subframe received from positioning node j.
A positioning node is defined as as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.

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

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 intra-frequency
RRC_CONNECTED inter-frequency



-----------------------------------------------------Omitted Text-----------------------------------------------------------
[bookmark: _Toc29045134][bookmark: _Toc29901475][bookmark: _Toc29901522]5.2.2	UL Relative Time of Arrival (TUL-RTOA)

	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in positioning node j, relative to the configurable reference time.]

Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA 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,
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



[bookmark: _Toc524695296][bookmark: _Toc29045135][bookmark: _Toc29901476][bookmark: _Toc29901523]5.2.3	gNB Rx – Tx time difference

	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the positioning node received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the positioning node transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.

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



[bookmark: _Toc29045136][bookmark: _Toc29901477][bookmark: _Toc29901524]5.2.4	UL Angle of Arrival (UL AoA)

	Definition
	UL Angle of Arrival (UL AoA) is defined as the estimated azimuth angle and vertical angle of a 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 relativze 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 [14].
The UL AoA is determined at the gNB antenna for an UL channel corresponding to this UE.



