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1	Introduction
In RAN4#100-e meeting, the calibration and test procedure were discussed [1].
Sub-topic 2-2 Calibration procedure for SA and EN-DC
Issue 2-2: Common calibration procedure 
· Agreements
· Select the general procedure outlined in R4-2113976 as a starting point for next step discussion.
Sub-topic 2-3 Test procedure for SA TRP
Issue 2-3: SA TRP Test procedure
· Agreements
· Select the general TRP measurement procedure for SA in R4-2113976 as a starting point.


In this paper, we prepare the Text Proposal for test setup and calibration procedure.
2	References
[1] [bookmark: _Hlk60761037]R4-2115753, “WF on FR1 TRP TRS,” vivo, 3GPP RAN4#100-e, Aug 2021
3	Text Proposal to TR 38.834
[bookmark: OLE_LINK31]
--------------Start of text proposal -------------
[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc72920809]7	Test setup and calibration
[bookmark: _Toc72920810]7.1	General
[bookmark: _Toc72920811]7.2	Test setup 
<Editor’s note: includes test setup description for both SA and EN-DC. The test systems, e.g. chambers,>
For FR1 TRP TRS testing, both Single-antenna and multiple-antennas anechoic chambers can both be applied. In Figure 7.2-1, an example TRP TRS test system with combined axes system is presented. 
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Figure 7.2-1: Example of a FR1 TRP TRS OTA test system with combined axis
In Figure 7.2-2, an example TRP TRS test system with distributed axes system is presented. 
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Figure 7.2-2: Example of a FR1 TRP TRS OTA test system with combined axis
[bookmark: _Toc72920812]7.3	Calibration procedure 
 <Editor’s note: includes calibration for both SA and EN-DC. >
The relative power values of the measurement points will be transformed to absolute radiated power values (in dBm) by performing a range path loss calibration measurement. The system needs to be calibrated by using a reference calibration antenna with known gain values. In the range path loss 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 () from the DUT to the measurement receiver/BS simulator is calibrated out.
[image: ]
Figure 2: Example FR1 TRP TRS calibration setup
The calibration measurement is repeated for each measurement path (two orthogonal polarizations and each signal path). The range path loss calibration measurement is performed in a two-step process including total path loss measurement and cable calibration.
Step 1: Cable calibration: the measurement of path loss LDE , by connecting the cable from D to E to the two ports of VNA, and measure the cable path loss.
Step 2: Total path loss measurement: the measurement of total path loss LBC;
1. Place the reference calibration antenna (e.g. reference dipole) in the center of the test zone aligned with θ polarization of the measurement antenna, connected to a VNA port E, 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 LCE of each path from each θ polarization of the measurement antenna to the reference antenna in the center of QZ.
4. Repeat the steps 1 to 3 with the reference antenna aligned with the ϕ polarization of the measurement antenna.
Then, the  , Where LDE  is cable loss from D to E.  is the gain or efficiency of the calibration antenna at the frequency of interest. In TRP and TRS measurements point C is connected to the calibrated input/output port of measurement receiver.
This range path loss calibration procedure is common to both SA and EN-DC measurements.

[bookmark: _Toc72920813][bookmark: _GoBack]7.4	Ripple test for Quiet Zone 
 <Editor’s note: includes ripple test for both SA and EN-DC chambers. >


--------------End of text proposal -------------
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