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1.
Introduction
Comments about Sub-6GHz MU justification is raised during the RAN5 NR AdHoc#1 when the Sub-6 NR paper R5-180084.  This document gives a consideration for justification level and proposes a way forward.


2.
Discussion
2.1
Analysis for the conducted part MU
Actual TE implementation has its own RF circuits (SW, Combiner, Duplexer, Amps, filters,  etc…)  between measurement equipment and the DUT to support various kind of test cases in a single system. It also includes the equipment used for implementation dependent calibration process such as VNA, Power Meters etc....

Following depicts the TE connections for DL power inputs and UL power measurement system.
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As depicted, any intermediate equipment between SS/SA and DUT and how they are connected is implementation dependent. Each TE vendor can implement it in different ways. Hence elaboration on the MU justification in the “TE implementation dependent RF circuits” is not meaningful. 

One possibility is to treat the SS/SA and the RF circuits ( Dotted line ) as a “logical” SS/SA.  Following shows the MU calculation for DL and UL power measurement based on this idea.
DL Power Uncertainity
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	Item
	Dependency
	Divisor

	(1) Logical SS Uncertainty
	Freq, Level, BW
	2 : Normal distribution, 95% confidence interval 

	(2) Mismatches
	frequency
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 : U distribution


(1) Uncertainty of logical SS is the comprehensive uncertainty after TE implementation dependent correction/calibration process.  It “may” depend on the values like below.
	Item
	Dependency

	Physical  SS Absolute Power Uncertainty
	frequency, 

	Physical  SS Linearity
	Level,

	Physical  SS Spectrum Flatness
	frequency, BW

	Additional Uncertainty due to implementation dependent calibration process ( Network Analyzer, Power Meters, etc… )
	Freq, Level, BW


(2)  is mismatches which were not considered in Logical SS Uncertainty. E.g. Mismatches between UE and Logical SS. 
In LTE-era, this mismatch was not incorporated into the total MU because the VSWR of UE is not revealed by UE vendors.

Then the total MU for DL power is equal to (1).
UL Power Uncertainity
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	Item
	Dependency
	Divisor

	(1) Logical SA Uncertainty
	Freq, Level, BW
	2 : Normal distribution, 95% confidence interval 

	(2) Mismatches
	Freq
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 : U distribution


(1) Uncertainty of logical SA is the comprehensive uncertainty after TE implementation dependent correction/calibration process.  It “may” depends on the values like below.
	Item
	Dependency

	Physical SA Absolute Power Uncertainty
	Freq, 

	Physical SA Linearity
	Level,

	Physical SA Spectrum Flatness
	Freq, BW

	SNR at Physical SA
	Level, Freq

	Additional Uncertainty due to implementation dependent calibration process( Network Analyzer, Power Meters, etc… )
	Freq, Level, BW


(2)  is mismatches which were not considered in Logical SS Uncertainty. E.g. Mismatches between UE and Logical SA. In LTE-era, this mismatch was not incorporated into the total MU because the VSWR of UE is not revealed by UE vendors.
Then the total MU for UL power measurement is equal to (1)
2.2
Justification level

We have following levels for justification level :
Level 1) 
Justification is done by abstracted model using the idea of logical SS/SA in the previous section, i.e. TE vendors just propose single MU value of logical SS/SA.

Level 1a) 
Same as Option1 but disclose the values of key MU contribution factors and how they are incorporated into the overall MU of logical SS/SA uncertainty ( e.g. spectrum flatness of physical SA/SS )

Level 2) 
Assume a typical implementation (but still abstracted) and calculate overall MU explicitly as is done in mmWave MU discussion in RAN4.
Level 2 is not a preferable option because of following reason :

· Takes much time to make agreement about typical TE implementation and calibration method.

· We didn’t went to details of justification in the LTE–era. We just adopted the same MU as UMTS and TE vendors reviewed it e.g. R5-081410)

· FR2 mmWave MU discussion in RAN4 does not treat details of conducted part

Hence Level 1 or Level 1a would be realistic option. But still Level 1a needs to touch the implementation dependent parts, and then we propose to adopt Level 1. If the proposed value from each TE Vendor are much different and need to find out the reason, then we can go into the Level 1a.
Note even if Level 1 is adopted, MU proposer is encouraged to mention the main factor which makes difference from existing similar MU values and also the new factor to be considered (but no need to reveal concrete values).


3.
Conclusion
RAN5 is asked to endorse followings:
Proposal 1 : Adopt Level 1 for the justification level.  Proposer is encouraged to mention the main factor which makes difference from existing MU values(like LTE MU) and also the new factor to be considered(But no need to concrete value). In case some TE vendors propose much different values, then discussion can be done with Level 1a by disclosing the some concrete values and/or equation of the MU factors.
Proposal 2 : Make the target date for review of the Sub-6 MU. For sub-6 TRx NR,  RAN5#79 can be the target date. If no objection came up with the latest proposed MU, then the MU would be ready to be endorsed.
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