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1.	Introduction
In TS 38.533, a few FR2 RRM test cases need EIRP UL power measurement(absolute and/or relative) however no formal uncertainty is defined for FR2 RRM test case. As of now, PRACH test case is the only FR2 RRM test case requires measurement of UL power(both absolute and relative). In this paper we propose the absolute UL power measurement uncertainty for FR2 RRM test case.
2.	Discussion
We need to define the UL absolute power MU(EIRP) for IFF, DFF and enhanced IFF. PRACH test case is 1AoA test setup, hence as of now there is no need to define for 2AoA setup but we define the MU for all the setups including 2AoA capable setup for future proof. Note that for IFF+DFF test method, as per the endorsement in [4], MU is just defined by MAX(Total MUIFF,Hybrid, Total MUDFF,Hybrid) where MUIFF, MUDFF shall be evaluated as per the MU table of IFF and DFF, respectively, hence no need to discuss the concrete values here. 
2.1 IFF test method (1AoA)
We start with IFF MU table which is easy as almost all the MU elements can be reused from the MOP EIRP MU table in IFF test setup. The only difference is the MU elements which depend on UL power level; “Uncertainty of the RF power measurement equipment” and “influence of noise”.
The MU element “Uncertainty of the RF power measurement equipment” is specified depending on the UL power level. In the IFF EIRP(or TRP) MU table in Tx Test Case, 2.16dB was assumed in maximum output power test case but 2.5dB was assumed in Minimum output power or OFF power test cases (NOTE: both need relaxation anyway). In PRACH test case, the UL power level to be measured is defined as 0.6dBm(nominal) which is much lower than MOP level. Hence, it is proposed to reuse the value from Minimum Output Power or OFF Power MU table, i.e. 2.5dB.
[bookmark: p1]Proposal 1 : For IFF EIRP measurement uncertainty table for FR2 RRM test, adopt 2.5dB for “Uncertainty of the RF power measurement equipment”
Although 0.6dBm is specified as a nominal power level of first preamble, we cannot determine “influence of noise” against that level. TE needs to judge whether the measured power is within accuracy requirement(absolute power tolerance) around 0.6dBm, hence lower power than 0.6dBm would be required to be measured with confidence. Also, the same kind of issue being discussed in the context of Tx relative power control test case may apply, i.e. due to large absolute/relative power tolerance, test cannot be performed within the defined range; Pmin ~ Pint and Pint ~ Pmax. Hence, for now, influence of noise can be set to TBD and further study in conjunction with the discussion in Tx relative power control test is needed.
[bookmark: p2]Proposal 2 : For IFF EIRP measurement uncertainty table for FR2 RRM test, “Influence of noise” is TBD.
Other MU elements can be reused from MOP EIRP MU table.
[bookmark: p3]Proposal 3 : For IFF EIRP measurement uncertainty table, reuse the values from IFF MOP MU table except for the MU elements mentioned in Proposal 1 and Proposal 2.
2.2 Enhanced IFF test setup (1AoA and 2AoA)
The only difference of IFF and enhanced IFF MU table is the Quality of Quiet Zone (in measurement stage). 0.6dB in IFF vs 0.7dB in enhanced IFF. Same value as DL power MU table of enhanced IFF test setup can be reused for EIRP MU table of enhanced IFF test setup.
[bookmark: p4]Proposal 4 : For Enhanced IFF EIRP MU table for FR2 RRM test, adopt the same MU element values from IFF EIRP MU table for FR2 RRM test, except for the Quality of Quiet Zone where 0.7dB is reused from DL power MU table of enhanced IFF.

2.3 DFF test method (1AoA and 2AoA)
No DFF UL measurement MU is finalized as RAN5 finally decided to specify only IFF for TRx test cases. Hence, this is the first time to specify almost completed UL MU table for DFF test setup. 
Following elements have been identified as the MU elements in DFF DL power MU table having the different values from those in IFF DL power MU table [1-3]. These elements from DFF DL power MU table can be reused for DFF EIRP MU table as these elements are applicable for both DL and UL measurement. 
· Measurement distance uncertainty : 0.15dB
· Quality of Quiet Zone : 1.2dB
· Influence of XPD : 0.06 dB
· Quality of quiet zone for calibration process : 0.4dB
· Phase centre offset of calibration antenna : 0.47dB
[bookmark: p5]Proposal 5 : For DFF EIRP measurement uncertainty for FR2 RRM test, reuse Measurement Distance Uncertainty, Quality of Quiet Zone, Influence of XPD, Quality of quiet zone for calibration process and Phase centre offset of calibration antenna from DFF DL power measurement uncertainty table.
 “Uncertainty of the RF power measurement equipment” and “influence of noise” depends on the power level measured by the TE, which depends on the system loss of the TE. As per the discussion ever, the range length of DFF and focal length of the IFF system are both around 1m in typical camber design, hence it can be considered there is no significant difference for the OTA loss of DFF and IFF. Assuming other conducted part system loss is common regardless of antenna technology, then overall system loss can be considered almost the same. Hence, we can just apply the same MU element values from IFF EIRP MU table for FR2 RRM test, except for the MU elements listed in Proposal 5.
[bookmark: p6]Proposal 6 : For DFF EIRP measurement uncertainty for FR2 RRM test, adopt the same MU element values from IFF EIRP MU table for FR2 RRM test except for the MU elements listed in Proposal 5.
2.4 MTSU definition
After the discussion in [9-11], we agreed in [9] to adopt the MTSU based on the DFF DL power MU for all the FR2 RRM test cases. We can apply the same principle for other MUs than DL power MU, but may need the same note as described in [9]. 
[bookmark: p7]Proposal 7 : Define the UL power MTSU for FR2 RRM based on DFF test method, but add a sentence stating that a lower MU Threshold can be applied if a particular test case is not testable with that MTSU

3.	Conclusion
Proposal 1 : For IFF EIRP measurement uncertainty table for FR2 RRM test, adopt 2.5dB for “Uncertainty of the RF power measurement equipment”
Proposal 2 : For IFF EIRP measurement uncertainty table for FR2 RRM test, “Influence of noise” is TBD.
Proposal 3 : For IFF EIRP measurement uncertainty table, reuse the values from IFF MOP MU table except for the MU elements mentioned in Proposal 1 and Proposal 2.
Proposal 4 : For Enhanced IFF EIRP MU table for FR2 RRM test, adopt the same MU element values from IFF EIRP MU table for FR2 RRM test, except for the Quality of Quiet Zone where 0.7dB is reused from DL power MU table of enhanced IFF.
Proposal 5 : For DFF EIRP measurement uncertainty for FR2 RRM test, reuse Measurement Distance Uncertainty, Quality of Quiet Zone, Influence of XPD, Quality of quiet zone for calibration process and Phase centre offset of calibration antenna from DFF DL power measurement uncertainty table.
Proposal 6 : For DFF EIRP measurement uncertainty for FR2 RRM test, adopt the same MU element values from IFF EIRP MU table for FR2 RRM test except for the MU elements listed in Proposal 5.
Proposal 7 : Define the UL power MTSU for FR2 RRM based on DFF test method, but add a sentence stating that a lower MU Threshold can be applied if a particular test case is not testable with that MTSU

4.	References
[1] R5-204745, “On FR2 DL absolute level uncertainty for DFF”, Anritsu, RAN5#88
[2] R5-206166, “	On Measurement Distance uncertainty and phase curvature uncertainty for DFF”, Anritsu, RAN5#89
[3] R5-210840, “On Quality of Quiet Zone for DFF”, Anritsu, RAN5#90e
[4] R5-210842,  “On MU of IFF DFF test method for FR2 RRM”, Anritsu, RAN5#90e
[5] R5-212622, “Optimization for FR2 absolute power tolerance and aggregate power tolerance	“, Anritsu, RAN5#91e
[6] R5-213313, “On the relative power measurement MU”, ROHDE & SCHWARZ, RAN5#91e
[7] R5-213807, “On FR2 relative power MU and power control test case testability”, Anritsu, RAN5#91e
[8] R5-213814, “On FR2 relative and aggregate power tolerance Measurement Uncertainties and test tolerances”, Keysight Technologies UK Ltd, RAN5#91e
[9] R5-211653, “On the DL AWGN MTSU for RRM”, ROHDE & SCHWARZ, RAN5#90e
[10] R5-210600, ”On MTSU definition for RRM”, Keysight Technologies UK Ltd, RAN5#90e
[11] R5-210844, “On MTSU for FR2 RRM test”, Anritsu, RAN5#90e

Page 1
