3GPP TSG RAN WG1 #100-e	R1-2000172
e-Meeting, February 24th – March 6th, 2020

[bookmark: _GoBack]3GPP TSG RAN WG1 #100	R1-2000024
Athens, Greece, February 24th – 28th, 2020

3GPP TSG-RAN WG4 Meeting #93			R4-1915801
Reno, USA, Nov. 18 – Nov. 22, 2019

Title:	Response LS on Reference Point for Timing Related Measurements in FR2
Response to:	R1-1907869
Release:	Rel-16
Work Item:	NR_POS-Core

Source:	3GPP RAN WG4
To:	3GPP RAN WG1
Cc:	3GPP RAN WG2, 3GPP RAN WG3

Contact Person:	
Name:	Qiuge Guo, Iana Siomina
Tel. Number:	
E-mail Address: guoqiuge@CATT.CN, iana.siomina@ERICSSON.COM 


1. Overall Description:
RAN4 has discussed the reference point for timing related measurements triggered by RAN1 LS R4-1907905 (R1-1907869) and achieved the following agreements:
· For UE timing related measurements
· For RSTD: 
· the reference point is UE Rx antenna
· For UE Rx – Tx time difference: 
· the reference point is UE Rx antenna for UE Rx time and UE Tx antenna for UE Tx time.
· For gNB timing related measurements, the reference points are defined by base station type
· For UL RTOA:
· For type 1-C and non-AAS BSs, the reference point is Rx antenna connector 
· For type 1-H and hybrid AAS BSs, the reference point is Rx TAB connector 
· For type 1-O, 2-O, and OTA AAS BSs, the reference point is Rx antenna (i.e. the centre location of the radiating region of the Rx antenna)
· For gNB Rx-Tx time difference:
· For type 1-C and non-AAS BSs, the reference point is Rx antenna connector for gNB Rx time and Tx antenna connector for gNB Tx time
· For type 1-H and hybrid AAS BSs, the reference point is Rx TAB connector for gNB Rx time and Tx TAB connector for gNB Tx time
· For type 1-O, 2-O, and OTA AAS BSs, the reference point is Rx antenna (i.e. the centre location of the radiating region of Rx antenna) for gNB Rx time and Tx antenna (i.e. the centre location of the radiating region of Tx antenna) for gNB Tx time, as depicted in Figure 5.1.2.2.2-1 of TR 37.843. 

Based on the above agreements, RAN4 recommends the specification updates in Annex A.


2. Actions:
To RAN1 group:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]ACTION: 	RAN4 respectfully requests RAN1 to take the above information into account towards the definitions of timing related measurements for positioning.
3. Date of Next TSG-RAN4 Meetings:
TSG-RAN WG4 Meeting #94	24th – 28th Feb. 2020	Athens, GREECE
TSG-RAN WG4 Meeting #94bis	20th – 24th Apr. 2020	China

4. Annex A 
For TS 38.215:
5.1.x UE Rx – Tx time difference
	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

where:
TUE-RX is <…>
TUE-TX is <…>

The reference point for TUE-RX shall be:
 for FR1: the UE Rx antenna connector,
 for FR2: the UE Rx antenna. 

The reference point for TUE-TX shall be:
 for FR1: the UE Tx antenna connector,
 for FR2: the UE Tx antenna.



5.1.y UE RSTD
	Definition
	<…>

The reference point for the UE RSTD measurement shall be:
 for FR1: the UE Rx antenna connector,
 for FR2: the UE Rx antenna. 



5.2.x gNB Rx – Tx time difference
	Definition
	<…>

The reference point for TgNB-RX shall be:
  for type 1-C base station [TS 38.104]: the Rx antenna connector,
  for type 1-O or 2-O base station [TS 38.104]: the Rx antenna,
  for type 1-H base station [TS 38.104]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
  for type 1-C base station [TS 38.104]: the Tx antenna connector,
  for type 1-O or 2-O base station [TS 38.104]: the Tx antenna,
  for type 1-H base station [TS 38.104]: the Tx Transceiver Array Boundary connector.



5.2.y UL RTOA
	Definition
	<…>

The reference point for TULRTOA shall be:
  for type 1-C base station [TS 38.104]: the Rx antenna connector,
  for type 1-O or 2-O base station [TS 38.104]: the Rx antenna,
  for type 1-H base station [TS 38.104]: the Rx Transceiver Array Boundary connector.



For TS 36.214:
5.2.5	eNB Rx – Tx time difference
	Definition
	The eNB Rx – Tx time difference is defined as T eNB-RX – TeNB-TX

Where:
T eNB-RX is the eNB received timing of uplink radio frame #i, defined by the first detected path in time.
The reference point for TeNB-RX shall be: 
  for non-AAS base station [TS 36.104]: the Rx antenna connector,
  for OTA AAS base station [TS 37.105]: the Rx antenna,
  for Hybrid AAS base station [TS 37.105]: the Rx Transceiver Array Boundary connector.

T eNB-TX is the eNB transmit timing of downlink radio frame #i.
The reference point for TeNB-TX shall be:
  for non-AAS base station [TS 36.104]: the Tx antenna connector,
  for OTA AAS base station [TS 37.105]: the Tx antenna,
  for Hybrid AAS base station [TS 37.105]: the Tx Transceiver Array Boundary connector.



