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Introduction
In this contribution, we discuss some remaining issues on DL PRS and measurements for NR Positioning.

Discussion of remaining issues on DL PRS
In RAN1#101-e [1], the following agreement was made related to DL PRS processing order:
	Agreement:
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively),  the UE assumes the DL-PRS Resources in the assistance data are sorted in a decreasing order of measurement priority. Specifically, according to the current RAN2 structure of the assistance data, the following priority is assumed:
a) FFS: the 4 frequency layers are sorted according to priority,
b) The 64 TRPs per frequency layer are sorted according to priority,
c) The 2 sets per TRP of the frequency layer are sorted according to priority,
d) FFS: The 64 resources of the set per TRP per frequency layer are sorted according to priority.
· The reference indicated by nr-DL-PRS-ReferenceInfo-r16 for each frequency layer has the highest priority at least for DL-TDOA




From above agreements, the UE will process the  TRPs in the same frequency layers, and SRS resource sets in a TRP in the same frequency layer following the order of DL PRS resources in the assistance data. It is still ‘FFS’ on whether the  frequency layers are sorted according to priority and ‘FFS’ on whether the resources of the resource set per TRP per frequency layer are sorted according to priority. In our view, it would be useful for the network to sort the frequency layers as recommended processing order for the UE, and also sort the resources of the resource set per TRP per frequency layer as recommended processing order for the UE with the understanding that the UE may not necessarily follow the processing order, in case the UE has a better knowledge on the processing order, i.e., from the previous DL processing results.

[bookmark: r1]Proposal 1: 
· Remove ‘FFS’ in the following agreement made in RAN1#101-e:
	Agreement:
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively),  the UE assumes the DL-PRS Resources in the assistance data are sorted in a decreasing order of measurement priority. Specifically, according to the current RAN2 structure of the assistance data, the following priority is assumed:
e) FFS: the 4 frequency layers are sorted according to priority,
f) The 64 TRPs per frequency layer are sorted according to priority,
g) The 2 sets per TRP of the frequency layer are sorted according to priority,
h) FFS: The 64 resources of the set per TRP per frequency layer are sorted according to priority.
· The reference indicated by nr-DL-PRS-ReferenceInfo-r16 for each frequency layer has the highest priority at least for DL-TDOA





Discussion of UE and gNB positioning measurements

‘Positioning node’ in TS 38.215
The terminology ‘Positioning Node’ is used in TS 38.215, but it is undefined in the 3GPP specification. In previous meetings, there were proposals for the clarification of this terminology, but this issue is not resolved due to the consideration that the issue may have lower priority than other issues on UE/gNB positioning measurements. Given that most of the issues related to UE/gNB positioning measurements were resolve, we think it is time for us to resolve this issue in this meeting. Given that TP/RP/TRP are already defined in TS 38.305, it is reasonable to replace the terminology ‘Positioning Node’ in TS 38.215 by the terminology ‘Transmission Point (TP)’ or ‘Reception Point (RP)’ or ‘Transmission and Reception Point (TRP)’.
[bookmark: p1][bookmark: r2]Proposal 2: 
· Replace the terminology ‘Positioning Node’ in TS 38.215 by ‘Transmission Point (TP)’ or ‘Reception Point (RP)’, or ‘Transmission and Reception Point (TRP)’ where applicable. The proposed TR is presented in Appendix A.

Conclusion
In this contribution, we discussed some remaining issues on DL PRS for NR positioning. From the discussion, we have the following observations and proposal:
Proposal 1: 
· Remove ‘FFS’ in the following agreement made in RAN1#101-e:
	Agreement:
· When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively),  the UE assumes the DL-PRS Resources in the assistance data are sorted in a decreasing order of measurement priority. Specifically, according to the current RAN2 structure of the assistance data, the following priority is assumed:
i) FFS: the 4 frequency layers are sorted according to priority,
j) The 64 TRPs per frequency layer are sorted according to priority,
k) The 2 sets per TRP of the frequency layer are sorted according to priority,
l) FFS: The 64 resources of the set per TRP per frequency layer are sorted according to priority.
· The reference indicated by nr-DL-PRS-ReferenceInfo-r16 for each frequency layer has the highest priority at least for DL-TDOA



Proposal 2: 
· Replace the terminology ‘Positioning Node’ in TS 38.215 by ‘Transmission Point (TP)’ or ‘Reception Point (RP)’, or ‘Transmission and Reception Point (TRP)’ where applicable. The proposed TR is presented in Appendix A.
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Appendix A: TP for TS 38.215

[bookmark: _Toc44881135]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 nodeTransmission Point (TP) positioning node j and the reference positioning TPnode i, defined as TSubframeRxj – TSubframeRxi,

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

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

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




[bookmark: _Toc44881136]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 positioning nodeTP, 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 positioning nodeTP.

Multiple DL PRS resources can be used to determine the start of one subframe of the first arrival path of the positioning nodeTP.

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




[bookmark: _Toc44881143]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 Reception Point (RP) j, relative to the RTOA Reference Time [16].

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

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 (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.



[bookmark: _Toc44881144]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 Transmission and Reception Point (TRP) 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 nodeTRP 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 (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.
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