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1. Introduction
In RAN4#101e meeting, the issues on the impact on existing UE positioning and RRM requirements were discussed. And the conclusions and remaining issues were captured in [1] as below. 
	SRS antenna port switching on UE Rx-Tx time difference
· FFS: whether Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference
· FFS: impact of SRS antenna switching on UE behaviour and UE Rx-Tx time difference accuracy
SRS antenna port switching on gNB Rx-Tx time difference and UL RTOA
· FFS: whether Rel-15 SRS (SRS-Resource) can be used for gNB Rx-Tx
· FFS: impact of SRS antenna switching on gNB Rx-Tx time difference accuracy
· Rel-15 SRS (SRS-Resource) be used for UL RTOA
· FFS: impact of SRS antenna switching on UL RTOA reporting (report mapping in 38.133) if different SRS antenna ports used for UL RTOA


In this paper, we further discuss the impact on existing positioning and RRM requirements and give our proposals. 
2. Discussion
The main issues in this part are whether the Rel-15 SRS can be used for UE/gNB Rx-Tx time difference measurement and whether SRS antenna port switching has impact on the measurements. 
Based on companies’ comments on the following RAN1 agreements in last meeting and after further check with RAN1 colleague, we think Rel-15 SRS can only be used for NR UL RTOA, AoA and gNB RSRP measurements i.e. not used for UE/gNB Rx-Tx time difference measurement and no RAN4 requirements impact is expected. 
	Agreement:
Support reuse of Rel-15 SRS resource set for NR UL RTOA, AoA and gNB RSRP measurements for positioning in NR.
· Note: There is no impact to specifications managed by RAN1
· Note: There is no impact to specifications managed by RAN4 for UE requirements
· Note: No new UE behaviour is expected


And from the definition of gNB Rx-Tx time difference measurement in TS 38.215 [2] as below, we can also see that only POS-SRS can be used for gNB Rx-Tx time difference measurement. So no impact is expected due to SRS antenna port switching on 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) [18]  received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP 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.


For UE Rx-Tx time difference, based on the definition in TS 38.215 [2], the timing of Tx is defined as the transmit timing of uplink subframe and is not related to the SRS. So the measurement accuracy will not be impacted by SRS antenna port switching. 
	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 Transmission Point (TP) [18], 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 TP.

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

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.
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Proposal 1: Rel-15 SRS cannot be used for UE/gNB Rx-Tx time difference measurement. 
Proposal 2: No impact of SRS antenna switching is expected on UE/gNB Rx-Tx time difference measurement accuracy and UL RTOA measurement report mapping. 
3. Conclusion
This document discusses the impact on existing positioning and RRM requirements, and the following observations and proposals are given: 
Proposal 1: Rel-15 SRS cannot be used for UE/gNB Rx-Tx time difference measurement. 
Proposal 2: No impact of SRS antenna switching is expected on UE/gNB Rx-Tx time difference measurement accuracy and UL RTOA measurement report mapping. 
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