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1
Introduction
In RAN4#99-e meeting, the workplan for FR1 TRP TRS WI was approved [1], making progress on FR1 SA test methodology with 1 CC is one of the main targets in Aug meeting. In the approved WF [2], it is agreed that the test system and test procedure for LTE TRP TRS can be reused as much as possible for FR1 SA with 1 CC. 

In this paper, we further discuss the detailed test procedures and test system for SA with 1CC.
2
Discussion

2.1  Test setup and calibration
The general test setup: 
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Figure 1: Example of a schematic FR1 TRP TRS OTA test system
The relative power values of the measurement points will be transformed to absolute radiated power values (in dBm) by performing a calibration measurement. The system needs to be calibrated by using a reference calibration antenna with known gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, i.e. the center of the QZ, and the attenuation of the complete transmission path (Ltotal) from the DUT to the measurement receiver/BS simulator is calibrated out.
The calibration measurement is repeated for each measurement path (two orthogonal polarizations and each signal path). The calibration measurement is performed in a two-step process including total path loss measurement and cable calibration.
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Figure 2: Example FR1 TRP TRS calibration setup
· Proposed calibration procedure (according to the setup in Figure 2):

Step 1: Total path loss measurement: the measurement of total path loss LBC;
1. Place a vertical reference dipole in the center of the test zone, connected to a VNA port B, with the other VNA port C connected to the input of the Switch box – in Figure 2.

2. Configure the proper output power of VNA.
3. Measure the response of each path from each vertical polarization probe to the reference antenna in the center of QZ.

5. Repeat the steps 1 to 4 with the magnetic loop or horizontally polarized probes instead, and finalize the measurement for horizontal polarization.
Step 2: Cable calibration: the measurement of path loss LAB;
1. Connect the cable from A to B to the two ports of VNA, measure the cable path loss.

Then, the 
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, Where 
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 is cable loss from A to B. 
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 is the efficiency or gain of the calibration antenna at the frequency of interest. In TRP and TRS measurements point B is connected to the calibrated input/output port of measurement receiver.
Then, the attenuation of the complete transmission path (Ltotal, C↔A, as in Figure 2) from the DUT to the measurement receiver (EIRP), and from the RF source to DUT (EIS) is calibrated out.
In non-standalone (NSA) mode, the LTE link antenna provides a stable LTE signal without precise path loss or polarization control, therefore the calibration procedure for NR path is the same for SA and EN-DC mode.
Proposal 1: Endorse the above calibration procedure for SA and EN-DC. 
2.2  Measurement procedure for FR1 SA TRP 
· Proposed measurement procedure for SA TRP:

1. Ensure environmental requirements of Annex C in TR38.834 are met. 4. Position the UE in the chamber with/without phantoms according to Clause 6 (head/hand phantom is FFS).
2. Configure the system simulator and the DUT with the defined testing bands parameters (e.g. carrier frequency, channel bandwidth, RB length and RB location…) for FDD and TDD modes.
2. Ensure that the DUT transmits with its maximum power.
3. Measure the spherical effective isotropic radiated power (EIRP) pattern with the defined sampling grid. 
4. Calculate the TRP based on the measured EIRP pattern. 
Proposal 2: Endorse the above general TRP measurement procedure for SA. 

3 Conclusion

In this paper, we share our views on FR1 SA test methodology. 
Proposal 1: Endorse the above calibration procedure for SA and EN-DC. 
Proposal 2: Endorse the above general TRP measurement procedure for SA. 
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