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1. Overall Description:
RAN4 has discussed the reference point definition for base station timing related measurements in FR2 and agreed on the following.
· In RAN4#92:

· the reference point for base station depends on the base station types which are defined in RF session
· In RAN4#92-Bis:
· The reference point for base station timing related measurements (e.g., Rx-Tx or Timing Advance Type 2) can be defined as follows:

· For base station (NR or LTE) meeting only conducted requirements (e.g., type 1-C for NR [5] or non-AAS BS [3]), the reference point for the base station timing related measurements is the rx antenna connector.

· For base station (NR or LTE) meeting hybrid requirements (e.g., type 1-H for NR [5] or Hybrid AAS BS [4]), the reference point for the base station timing related measurements is the Transceiver Array Boundary connector.

· For base station (NR or LTE) meeting radiated requirements (e.g., type 1-O for NR [5] or OTA AAS BS for LTE [4]), the reference point for the base station timing related measurements is the logical Transceiver Array Boundary which is between Transceiver Unit Array and Radio Distribution Network.

· The same approach as described above for the base station Rx-Tx measurements, shall also apply for NR UTDOA measurements (e.g., UL TDOA or UL TOA measurements), but more specifically the measurements and the reference points shall be defined for gNB-DU.

· In LTE, the reference point for eNB Rx-Tx is currently defined only for base stations meeting conducted requirements, while the reference points for base stations meeting radiated or hybrid requirements (AAS base stations) are missing and need to be clarified in TS 36.214.

Based on the above agreements, RAN4 recommends the following updates for base station Rx-Tx time difference measurements in the corresponding specification (the reference point for NR UL UTDOA measurements is similar to that of the Rx part in the base station Rx-Tx time difference measurements).

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 Transceiver Array Boundary between Transceiver Unit Array and Radio Distribution Network,
  for Hybrid AAS base station [TS 37.105]: the 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 Transceiver Array Boundary between Transceiver Unit Array and Radio Distribution Network,
  for Hybrid AAS base station [TS 37.105]: the Transceiver Array Boundary connector.


For TS 38.215:

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 Transceiver Array Boundary between Transceiver Unit Array and Radio Distribution Network,

  for type 1-H base station [TS 38.104]: the 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 Transceiver Array Boundary between Transceiver Unit Array and Radio Distribution Network,
  for type 1-H base station [TS 38.104]: the Transceiver Array Boundary connector.


2. Actions:

To RAN1 group:
ACTION: 
RAN4 kindly asks RAN1 to take the above information into account in their work on positioning.
3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #93 
18 - 22 Nov 2019    Reno, Nevada, USA
TSG-RAN WG4 Meeting #94 
24 - 28 Feb 2020    Athens, GR
