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[bookmark: _Ref465244136]Introduction
In RAN4#98e, there was proposal about “Relative calibration approach” and WF agreed is to continue to discuss in future meeting. This contribution is to provide learning from CTIA document [5] and proposal on “Relative calibration approach” in BS conformance testing.
Description
Study from CTIA test plan document[5] referred by proposal document
According to proposal document [2], it refers to CTIA test plan for OTA [5] for relative calibration approach. Which describes following as key description of “relative calibration”, here is excerpt from the document [5].
Under “Section 7 Measurement Uncertainty”
· In Section “7.1 TRP tests”,
“To reduce the overall measurement uncertainty, the same cable configuration and equipment used during the reference measurement (Section 4) should also be used during the EUT measurement phase, rather than measuring individual components and applying the corrections separately. In this way, a number of the individual uncertainty contributions will cancel simply because they contribute the same uncertainty to both the reference measurement and the EUT measurement, e.g. the uncertainty in the insertion loss of the cable(s) between the Measurement Antenna and the Spectrum Analyzer/Measurement Receiver, the uncertainty in the Gain of the Measurement Antenna, etc.”

· In Section “7.1.1 EUT Measurement”, 
“…the uncertainty contribution appears in the reference measurement also and therefore cancels. It is a critical step in any such uncertainty evaluation to determine precisely where the transition occurs between the equipment that appears exactly in both measurements, vs. the equipment that changes between the reference measurement and the EUT measurement….”

Please note that there is some difference in terminology. In above excerpt text, “reference measurement” refers to “calibration measurement” in 3gpp TR/TS document to measure path loss etc, and “EUT measurement” refers to “BS (DUT) measurement.”

Observation 1
· To perform “Relative Calibration Approach” for reducing (canceling) some of uncertainty contribution, it is critical to use the same system components between calibration measurement and BS (DUT) measurement
· “canceling” of some of uncertainty can be done because of duplicate of the same term to appear in both calibration and measurement. This means, one can be removed, but the term itself can’t be zero and still remains in budget table. This is obvious by considering purpose of measurement, such as, measuring signal power in absolute level or measuring receiver performance in absolute level so that one of these equipment MU term should still be remained in budget table.

Observation from proposal document [2]
Regarding with proposal document [2] and draft CR document [3] presented in RAN4 meeting RAN4#98e, although it refers to CTIA document content as described above, it proposes as if Measurement Receiver and RF signal generator MU term can be zero, but which is not true, and CTIA document doesn’t described such.
It is proposing “SG and Power meter” instead of network analyzer. With having very small MU value used in network analyzer MU term, this replacement won’t have any gain.
The document [2] also proposes to use “reference receiver” which claimed to be smaller MU device, but from one product of one vender. And it is just a power meter. A power meter is already allowed to be used in existing procedure and MU budget analysis in TR37.941[4] and this term and terminology “reference receiver” is mis-leading.
Regarding with “mismatch” term, in MU budget table of TR 37.941[4] document, it appears in calibration step but not in measurement step. This means TR document already taken “relative approach” to remove duplicated “mismatch” from budget table therefore there is no additional gain by considering “relative approach”. Also, value can’t be reduced as well. There must be some difference in assumption of test system components, such as RF switch which must be in system and it also requires additional cabling. 
Observation 2
· It is not true to make Power measurement equipment and Signal Generator MU number to be zero by relative approach. “Relative approach” can remove duplicated appearance of these MU terms but can not be zero.
· Procedure proposed claims to introduce “reference receiver” but this is mis-leading, it is simply a use of power meter as “RF power measurement equipment” which already has agreed MU contribution value then the agreed value should be used. 
· “mismatch” term can not be removed nor reduced. There must be difference in test system assumption. 

Applying “Relative calibration approach” into existing MU Budget table and procedure in TR37.941 document
With above observation from proposal document [2] and CTIA document [5], uncertainty terms can be cancelled are which shows duplicated appearance in both calibration stage and measurement stage. 
In MU budget table 9.2.3.3-2 of TR 37.941 [4], 
· These uncertainty terms listed in observation 1 (which can possibly be cancelled by relative calibration approach) are not listed in BS (DUT) measurement stage. Only cable related term listed in BS measurement stage 2 is “A2-3 RF leakage (SGH connector terminated & test range antenna connector cable terminated)” but value is zero.
· Understanding from this MU Budget table 9.2.3.3-2 is, for MU budget calculation, “Relative approach” idea already taken into consideration and actually used. Otherwise, there must be some of uncertainty terms be listed in both calibration stage 1 and BS measurement stage 2.
· Regarding with proposed method and measurement equipment term, Uncertainty contribution of Power meter should be used instead of Network analyzer contribution (C1-3)
· Uncertainty of “RF power measurement equipment” which already has agreed MU contribution value including power meter uncertainty. This term should be used for the case of following proposed procedure. For FR1 frequency range, it shows values 0.14, 0.26, 0.26. while Network analyzer uncertainty is 0.13, 0.20, 0.20. There will be small increase of total MU is expected by proposed method, but it will be very small.
In summary, “Relative calibration approach” has already be used in existing procedure and MU budget table calculation for BS conformance testing.

Conclusion
Regarding with “Relative calibration approach”,
· Relative approach is already in consideration of existing MU Budget table calculation because no duplicated terms related with cabling etc. are listed in both calibration measurement stage and BS (DUT) measurement stage. 
· Because of above, there is no need to change MU budget for relative approach

Conclusion
· There is misunderstanding of relative approach in proposal document [2]
· No further work needed for relative approach because it’s already in consideration and used in existing MU budget table in TR document [4].
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