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1.	Introduction
Testability issue for the FR2 maximum input level has been discussed [1-3] in both RAN4 and RAN5 and it is finally concluded in [3] that we need to relax the maximum input level due to the lack of DL power capacity from the test equipment: 26 dB for 24.25 to 29.5 GHz, 34 dB for 37 to 40 GHz.
Also, during RAN5 NR AdHoc#3 meeting, it is raised that the test procedure for maximum input level test is unclear. In this paper we discuss the test procedure for maximum input level test considering the relaxation for the test requirement.
2.	Discussion
The metric for maximum input level test is specified with EIS as of  TS 38.101-2.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal) with parameters specified in Table 7.4.-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).

The test procedure in TR 38.810 for EIS is specified as below.
[bookmark: _Toc525637516]5.2.1.3.4	EIS Measurement Procedure
The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a same grid points as 3D EIRP scan. The RX beam peak direction is where the maximum total component of RSRP is found.
1)	Establish a connection between the DUT and the SS with the downlink signal applied to the θ-polarization of the measurement antenna 
2)	Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction
3)	Determine EISθ for θ-polarization, i.e., the power level for the θ-polarization at which the throughput exceeds the requirements for the specified reference measurement channel
4)	Switch the downlink to the φ-polarization of the measurement antenna
5)	Determine EISφ for φ-polarization, i.e., the power level for the φ-polarization at which the throughput exceeds the requirements for the specified reference measurement channel
6)	Calculate the resulting EIS for the total component 
EIS = [1/EISθ +1/EISφ]-1

If we follow what is said in TR38.810 literally, test procedure for maximum input level should follow the procedure above. In this procedure, we need to find the downlink level with which throughput becomes 95%, however, it is not likely that the DL power level will become 95% with the relaxed test requirement (26 dB for 24.25 to 29.5 GHz, 34 dB for 37 to 40 GHz).
Observation 1 : It is not likely that the DL power level will become 95% with the relaxed test requirement(26 dB for 24.25 to 29.5 GHz, 34 dB for 37 to 40 GHz).
Then, we need to find out the alternative test method. The likely test method is that we apply the test procedure specified for Blocking Measurement Procedure in TR38.810 as below but without the steps about blocker signal(yellow highlighted). This method is simpler compared to the EIS test procedure: just judge if PASS or FAIL with the specified power level.
[bookmark: _Toc525637518]5.2.1.3.6	Blocking Measurement Procedure
<Editor’s note: Measurement grid characteristics shall be captured based on the agreed parameters>
The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a grid that is TBD. The RX beam peak direction is where the maximum total component of RSRP is found.
1)	Establish a connection between the DUT and the SS with the downlink signal applied to the θ-polarization of the measurement antenna 
2)	Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction
3)	Apply a signal with the specified reference measurement channel on the θ-polarization, setting the power level of the signal 3dB below the level for the total component stated in the requirement. 
4)	Apply the blocking signal with the same polarization and coming from the same direction as the downlink signal. Set the power level of the blocking signal 3dB below the level stated in the requirement.
5)	Measure the throughput of the downlink signal on the θ-polarization.
6)	Switch the downlink and blocking signal to the φ-polarization of the measurement antenna.
7)	Repeat steps 3 to 5 on the φ-polarization.
8)	Compare the results for both the θ-polarization and φ-polarization against the requirement. If both results meet the requirements, pass the UE.
However, here is one more issue to be discussed. For the DL power level, 3dB below the test requirement is given because requirement is specified with total component of both polarizations. 3dB reduction will be reasonable when no relaxation applies, but it will not make sense when the requirement is relaxed much bigger than 3dB.
Observation 2 : Applying 3dB reduction for each polarization does not make sense when the test requirement is relaxed by much bigger than 3dB
In terms of making the test as much as stringent (is already relaxed, though), we think 3dB reduction is not required anymore. Hence, the final procedure will be like follows.
Test Procedure for maximum input level assuming relaxation of core requirement
1)	Establish a connection between the DUT and the SS with the downlink signal applied to the θ-polarization of the measurement antenna 
2)	Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction
3)	Apply a signal with the specified reference measurement channel on the θ-polarization, setting the power level to the same level of (relaxed) test requirement. 
5)	Measure the throughput of the downlink signal on the θ-polarization.
6)	Switch the downlink to the φ-polarization of the measurement antenna.
7)	Repeat steps 3 to 5 on the φ-polarization.
8)	Compare the results for both the θ-polarization and φ-polarization against the requirement. If both results meet the requirements, pass the UE.

Here are 2 options to decide the test procedure. One is to decide in RAN5, another is to ask RAN4. 
Option 1 : Send LS to RAN the and ask guidance for the test procedure 
Option 2 : RAN5 to agree on the procedure above
As the amount of relaxation is RAN5’s decision, and we can think the optimization for the test procedure can be done in RAN5, Option 2 is proposed.
Proposal 1 : RAN5 to agree on the procedure described in this document for FR2 maximum input level tests

3.	Conclusion
Observation 1 : It is not likely that the DL power level will become 95% with the relaxed test requirement(26 dB for 24.25 to 29.5 GHz, 34 dB for 37 to 40 GHz).
Observation 2 : Applying 3dB reduction for each polarization does not make sense when the test requirement is relaxed by much bigger than 3dB
Proposal 1 : RAN5 to agree on the procedure described in this document for FR2 maximum input level tests
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