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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#99, RAN1 completed the standardization work for NR Positioning Support [1]. Therefore, essential corrections or clarifications will be handled through change requests. In this contribution, we discuss and provide our views on the measurements that are introduced for positioning purposes in TS38.215. 

Discussions  
[bookmark: _Ref129681832]Throughout TS38.215 [2], the measurements reference points for FR1 and FR2, if defined, are at the antenna connector of the UE and the combined signal from antenna elements corresponding to a given receiver branch, respectively. These definitions are to ensure proper considerations of the antenna array architecture and the over the air characteristics and radiation due to the deployment of antenna array at the transmitter and/or receiver at FR2.
However, currently in TS38.215, the measurements reference point for FR2 are defined in the following manner:
DL RSTD:
“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.”

UE Rx-Tx time difference:
“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.”

UL Relative Time of Arrival:
“The reference point for TUL-RTOA shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.”

gNB Rx-Tx time difference:
“The reference point for TgNB-RX shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
· for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
· for type 1-C base station TS 38.104 [14]: the Tx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Tx antenna,
for type 1-H base station TS 38.104 [14]: the Tx Transceiver Array Boundary connector”
For the uplink measurements, UL RTOA and gNB Rx-Tx time difference, the reference points for measurements have been clearly defined for the BS. Specifically, for the case of type 1-O or 2-O base station, TS38.104 Section 4.3.3 state the following:
“For BS type 1-O and BS type 2-O, the radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.


Figure 4.3.3-1: Radiated reference points for BS type 1-O and BS type 2-O
[bookmark: _Hlk32473934]Co-location requirements are specified at the conducted interface of the co-location reference antenna, the co-location reference antenna does not form part of the BS under test but is a means to provide OTA power levels which are representative of a co-located system, further defined in clause 4.9.”

However, in RAN1 TS38.215, we have used the terminologies ‘Rx antenna’ or ‘Tx antenna’. These are generic terms which do not denote specific reference points that have been clearly defined in TS38.104 by RAN4. Hence, we propose that the following possible corrections:
Proposal 1:
Remove the use of ‘antenna of the UE’ and ‘Rx antenna/Tx antenna’ in the definition of DL RSTD and UE Rx-Tx time difference. The alternative is ffs and can be further discussed. A possible replacement, which has been used extensively within TS38.215 is:
· “measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch” 
Proposal 2:
Remove the following phrases below since the exact reference point definitions are provided in TS38.104 which are not aligned with the existing terminologies ‘Rx antenna’ or ‘Tx antenna’ used in TS38.215.
UL Relative Time of Arrival:
“The reference point for TUL-RTOA shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.”

gNB Rx-Tx time difference:
“The reference point for TgNB-RX shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
· for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
· for type 1-C base station TS 38.104 [14]: the Tx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Tx antenna,
for type 1-H base station TS 38.104 [14]: the Tx Transceiver Array Boundary connector”

Conclusions
In this contribution, we propose the following clarifications for TS38.215:
Proposal 1:
Remove the use of ‘antenna of the UE’ and ‘Rx antenna/Tx antenna’ in the definition of DL RSTD and UE Rx-Tx time difference. The alternative is TBD. A possible clarification, which has been used extensively within 38.215 is:
· “measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch” 
Proposal 2:
· Remove the following phrases below since the exact reference point definitions are provided in TS38.104 which are not aligned with the existing terminologies ‘Rx antenna’ or ‘Tx antenna’ used in TS38.215.
UL Relative Time of Arrival:
“The reference point for TUL-RTOA shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.”
gNB Rx-Tx time difference:
“The reference point for TgNB-RX shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
· for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
· for type 1-C base station TS 38.104 [14]: the Tx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Tx antenna,
for type 1-H base station TS 38.104 [14]: the Tx Transceiver Array Boundary connector”
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
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