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1	Introduction 
This discussion paper is intended to present proposed updates to the test lab procedures section of the 3GPP NR FR1 TRP/TRS performance test campaign phase. The proposed updates intend to provide clarity to existing agreed aspects of the test lab procedures. This will aid with smooth progress during the performance test campaign.
2	Discussion 
2.1     Summary of TRP TRS Test Lab Procedures 
As per the updated working procedure for performance activity within the TRP TRS WI, the below test lab procedures principle is already agreed. 

6. Test lab procedures
a. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. 
b. For UE support PC2 at one band, PC3 should not be tested.

From the NR FR1 OTA test lab standpoint, the device configuration of Tx Antenna switching being OFF is critical to ensure stable TRP measurements.
In this regard, the agreement from RAN4#102e included the below WF for FR1 TRP TRS with reference to TAS OFF verification procedures




Issue 3-4-3: TAS OFF verification procedure 

Agreements:
Include a verification procedure during lab alignment and performance test phase that enables the labs to baseline and verify the TAS off setting prior to testing the planned scope. 
The general verification procedure is as following:
TAS OFF verification/sanity procedure: 
-  	Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
-  Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
Expectation: The magnitude of the TRP measurement being equal; Similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.

The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.

Considering that the work plan and timeline calls for start of performance test campaign right after RAN4#102e, the TAS OFF verification procedures need to be concluded at the RAN4#103e meeting. Please note this can be limited to performance test campaign since for the lab alignment, the LAD provider is already performing the due diligence to ensure TAS is OFF and primary antenna is locked.

Observation 1: Based on agreed approach for test lab to ensure testing follows TAS OFF procedure, there needs to be agreement on specifics of the TAS verification procedures to yield stable and best TRP. 

In addition to confirming the existing TAS OFF test procedure, we would like to propose another popularly used TAS OFF verification method which is based on Fast SAR scan method to verify if TAS if OFF. 

Proposal 1: In addition to confirming existing TAS OFF verification method, update the agreement include an alternate Fast SAR scan-based method to verify TAS OFF as indicated in the below updated text.





Issue 3-4-3: TAS OFF verification procedure 
Agreements:
Include a verification procedures during lab alignment and performance test phase that enables the labs to baseline and verify the TAS off setting prior to testing the planned scope. 
The general verification procedures can be either of the below is as following:
Option 1: TAS OFF verification/sanity procedure: 
-  	Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
-  Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
Expectation: The magnitude of the TRP measurement being equal; Similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.

The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.

Option 2: Use Fast SAR scan-based method to verify TAS OFF on UE


The below figure depicts the Fast Scan based method.
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Figure 1 – Fast SAR scan-based method to verify transmit antenna switching behavior on a device


We would like to propose that in addition to verify TAS OFF, another feature that needs to be disabled on the DUTs for performance test campaign is any time-averaging algorithm (if supported on UE).

Proposal 2: In addition to TAS OFF, include test lab procedure to ensure time-averaging algorithm (if supported on UE) should be disabled.

A simple test procedure involves use of the spectrum analyzer to monitor the TX EIRP power level versus time, and check if the TX behavior is same as what is configured in the base station simulator

Step 6 of R4-207317- Update of working procedure for performance activity, can be updated as below

6. Test lab procedures
a. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. 
b. Time-averaging algorithm, if supported on UE, should be disabled
i. One simple method to accomplish this is to use a spectrum analyzer to monitor the TX EIRP power level versus time, and check if the TX behavior is same as what is configured in the base station simulator
c. For UE support PC2 at one band, PC3 should not be tested.


3.	Summary


Observation 1: Based on agreed approach for test lab to ensure testing follows TAS OFF procedure, there needs to be agreement on specifics of the TAS verification procedures to yield stable and best TRP. 

Proposal 1: In addition to confirming existing TAS OFF verification method, update the agreement include an alternate Fast SAR scan-based method to verify TAS OFF as indicated in the below updated text.





Issue 3-4-3: TAS OFF verification procedure 
Agreements:
Include a verification procedures during lab alignment and performance test phase that enables the labs to baseline and verify the TAS off setting prior to testing the planned scope. 
The general verification procedures can be either of the below is as following:
Option 1: TAS OFF verification/sanity procedure: 
-  	Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
-  Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
Expectation: The magnitude of the TRP measurement being equal; Similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.

The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.

Option 2: Use Fast SAR scan-based method to verify TAS OFF on UE


Proposal 2: In addition to TAS OFF, include test lab procedure to ensure time-averaging algorithm (if supported on UE) should be disabled.
6. Test lab procedures
a. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. 
b. Time-averaging algorithm, if supported on UE, should be disabled
i. One simple method to accomplish this is to use a spectrum analyzer to monitor the TX EIRP power level versus time, and check if the TX behavior is same as what is configured in the base station simulator
c. For UE support PC2 at one band, PC3 should not be tested.
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