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1. Introduction
In the current methodology, FR2 UE demodulation and CSI testing should be tested under the principle of aligning downlink signal and noise to Rx beam peak direction [1]. To find out the Rx beam peak direction, the EIS based searching is needed before the UE demodulation which will lead to a large amount of testing time e.g. over 15 hours. 
In RAN4 #92 and #92bis meeting, we submitted the discussion papers and WF [1-3] on introducing alternative approach to select testing direction for FR2 UE demodulation which can significantly reduce the testing time. Based on the discussion, the following two issues need to further discuss in November meeting:
· Impact of alternative test directions on the performance (e.g. cross polarization isolation)
· Impact on test time
In this paper, we provide the further analysis to solve the issues from the last meeting.
2.  Discussion
2.1. Alternative approach
The baseline measurement setup of NR UE demodulation and CSI characteristics for FR2 is capable of establishing an OTA link between the DUT and gNB sources with one angle of arrival (AoA) to the UE. The setup is expected to be fixed and to be used with UE Tx/Rx beamlock to allow testing of DUT baseband performance under a “virtually cabled” scenario. Therefore, in UE demodulation testing, there is no need to verify the RF performance i.e. EIS requirements.
As shown in Figure 1, in UE demodulation testing, the performance requirements will be specified at reference point. And during the testing, based on the setup in TR38.810 [1], downlink signal and noise should be aligned to the Rx beam peak direction.
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Figure 1: DL SNR reference point for UE Demodulation and CSI testing methodology [1]
To find out the Rx beam peak direction, the peak EIS measurement procedure will be performed before the UE demodulation started. If we check the beam peak search measurement grid defined in [1]. The following measurement grids are recommended:
· Constant density grid (using the charged particle implementation) with at least 800 grid points.
· Constant step size grid with at least 1106 grid points, corresponding to an angular step size of 7.5º.
Based on our testing experience, with the constant step grid, more than 15 hours are needed to find the beam peak direction which is very time consuming. 
Moreover, based on the latest TS38521-2 [5], the following editor notes are captured.
Editor’s Note:
· Test configurations/environments that require new spherical scan shall be included in test procedure section and identifying such scenarios is currently FFS and owned by RAN5.
Therefore, we need do the new EIS 3D scan to find the beam peak direction if the test configurations and/or environments are changed, e.g. with different test cases.
Observation 1: In UE demodulation and CSI testing, with the constant step grid, over 15 hours are needed to find the beam peak direction which is very time consuming. 
Observation 2: New EIS 3D scan to find the beam peak direction is needed if the test configurations and/or environments are changed which brings the significant increase in test time.
If checking the UE demodulation setup and test parameters, we can find out the intention of testing DUT at the Rx beam peak direction is to make sure DUT can have larger SNR range with certain Noc level at the testing direction. The following description is copied from [1]:
The Noc values are based on REFSENS for the operating band and on the UE Power class, and taking a baseline of UE Power Class 3 in band n260.
Noc = RESFENSPC3, n260, 50MHz -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
where:
-	REFSENSPC3, n260, 50MHz is the REFSENS value in dBm specified for Power Class 3 UE in band n260 for 50MHz channel bandwidth in TS 38.101-2 [16] Table 7.3.2.3-1, [dBm/Hz]
-	SCSREFSENS is a subcarrier spacing associated with NRB for 50MHz in TS 38.101-2 [16] Table 5.3.2-1, chosen as 120kHz. 
-	PRBREFSENS is NRB associated with subcarrier spacing 120kHz for 50MHz in TS 38.101-2 [16] Table 5.3.2-1 and is 32.
-	12 is the number of subcarriers in a PRB
-	SNRREFSENS = -1 dB is the SNR used for simulation of REFSENS 
-	∆thermal is the amount of dB that the wanted noise is set above UE thermal noise, giving a rise in total noise of ∆BB. ∆thermal = 6dB, giving a rise in total noise of 1dB.
Therefore, we can find out that the Noc level in Mode 1 is derived based on the assumption that DUT can meet REFSENS defined in TS38.101-2 at the test point. Moreover, the SNR range is also obtained based on assumption that the testing point meets REFSENS requirements.
Observation 3: FR2 Demodulation testing Noc level is derived based the assumption that DUT can meet the REFSENS in the testing direction.
Therefore, it is important for the industry to find more efficient approach to test the FR2 UE demod performance. In [6], the best RSRPB based testing direction approach was discussed. In the procedure, the UE direction is selected which has the best RSRPB. We should note that the alternative testing direction proposed in this paper is not randomly selected but based on the best RSRPB.
Observation 4: The direction which has the best RSRPB and satisfies the REFSENS can be used for FR2 demodulation to save more testing time.
With above observations, we propose to introduce the alternative approach to find the FR2 demodulation test direction.
Proposal 1：Alternatively, FR2 UE demodulation and CSI testing can be performed in the direction which has the best RSRPB and satisfies the REFSENS.
2.2. Cross-polarization isolation
In the RAN4 #92 bis meeting, the cross-polarization isolation issue was raised. In [1], we have the following agreements on isolation control:
· The test method shall achieve isolation between two nominally orthogonal paths from the dual-polarised TRxP to the DUT, enabling independent control of the signals reaching each baseband receiver
· DUTs shall support power measurement per receiver port (SS-RSRPB). Measurement equipment may use SS-RSRPB reporting from the DUT to achieve isolation and to enable independent control of the signals reaching each baseband receiver.
Moreover, from the EIS test procedure in [1], we can observe that the EIS for θ-polarization is tested when DL signal is transmitted by the test equipment through on θ-polarization. And EIS for ϕ-polarization is tested in the same way. That means the impact of cross-polarization isolation will not be verified when finding the EIS peak direction. 
Observation 5: The impact of cross-polarization isolation will not be verified when finding the EIS peak direction. Therefore, even on the EIS peak direction, we can’t guarantee the isolation good enough to test the FR2 UE demod since there may be polarization misalignment between the TE and DUT.
Therefore, to achieve rank 2 test condition, either EIS peak direction or the best RSRPB direction needs to pass the general isolation requirements. 
Observation 6: Either EIS peak direction or the best RSRPB direction needs to pass the general isolation requirements. The details of the procedure and the general isolation requirements for finding UE demodulation testing direction will be discussed and specified in RAN5.
2.3. Test time 
With the alternative approach, based on lab test, less than 2 hours are needed to find out the feasible testing direction which is more efficient than the EIS peak direction searching. If none of RSRPB based directions can satisfy the REFSENS requirements and/or isolation requirements, then the EIS based search can be used as the fallback approach which can guarantee the robustness of the proposed approach. We should note that if this happens in many test cases, then the test house can switch to EIS beam peak searching.
[bookmark: _GoBack]Observation 7: The alternative approach is more efficient than the EIS beam peak direction approach. Either of the testing methodologies i.e. using Rx beam peak direction or the best RSRPB direction which satisfies the REFSENS, can be chosen, noting the test time impact difference between the two. Proposal 2: With the above further clarification, RAN4 approve the corresponding draft CR on TR38.810 [7] and TS38.101-4 [8].
3. Conclusion
In this paper, we provide the views on FR2 UE demodulation test methodology. To introduce more efficient approach, we have the following observations and proposals:
Observation 1: In UE demodulation and CSI testing, with the constant step grid, over 15 hours are needed to find the beam peak direction which is very time consuming. 
Observation 2: New EIS 3D scan to find the beam peak direction is needed if the test configurations and/or environments are changed which brings the significant increase in test time.
Observation 3: FR2 Demodulation testing Noc level is derived based the assumption that DUT can meet the REFSENS in the testing direction.
Observation 4: The direction which has the best RSRPB and meanwhile satisfies the REFSENS can be used for FR2 demodulation to save more testing time.
Proposal 1：Alternatively, FR2 UE demodulation and CSI testing can be performed in the direction which has the best RSRPB and satisfies the REFSENS.
Observation 5: The impact of cross-polarization isolation will not be verified when finding the EIS peak direction. Therefore, even on the EIS peak direction, we can’t guarantee the isolation good enough to test the FR2 UE demod since there may be polarization misalignment between the TE and DUT.
Observation 6: Either EIS peak direction or the best RSRPB direction needs to pass the general isolation requirements. The details of the procedure and the general isolation requirements for finding UE demodulation testing direction will be discussed and specified in RAN5.
Observation 7: The alternative approach is more efficient than the EIS beam peak direction approach. Either of the testing methodologies i.e. using Rx beam peak direction or the best RSRPB direction which satisfies the REFSENS, can be chosen, noting the test time impact difference between the two.
Proposal 2: With the above further clarification, RAN4 approve the corresponding draft CR on TR38.810 [7] and TS38.101-4 [8].
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