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1 Introduction
In the last meeting the WF [1] was agreed on how to combine the conducted and OTA measurement uncertainties in [2] we have shown how the OTA values should be derived. 

In this paper we discuss the appropriate TT values and provide a list of MU and TT values for approval for all Rx OTA directional receiver requirements.

2 Discussion

The conducted MU and TT values for the equivalent conducted Rx requirements to the OTA directional RX requirements used in TS 36.141 are as follows:

	Requirement
	Unit
	Conducted MU
	 Conducted TT

	
	
	Ref: 36.141 subclause4.1.2.1
	Ref: 36,.141, annex G1

	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz

	7.2 OTA sensitivity
	dB
	x
	x
	x
	x

	7.3 OTA Reference sensitivity level
	dB
	0.7
	1
	0.7
	1

	7.4 OTA Dynamic range
	dB
	0.3
	0.3
	0.3

	7.5 OTA Adjacent channel selectivity and narrowband blocking
	dB
	1.4
	1.8
	0

	7.5 OTA general blocking
	dB
	1.6
	2
	0

	7.8 OTA Receiver intermodulation
	dB
	1.8
	2.4
	0

	7.9 OTA In-channel selectivity
	dB
	1.4
	1.8
	1.4
	1.8


From [2] the MU for the OTA directional requirements are:

	Requirement
	Freq range
	Unit
	MU 

	
	
	
	Cond.  want
	cond. int. (mod)
	PA
	cond. int. (CW)
	cond. match
	chamber (inc. match)
	Impact of sign gen (ALCR or noise)
	Total

	7.4 OTA Dynamic range
	f ≤ 3.0 GHz
	dB
	 
	 
	 
	 
	 
	 
	 
	0.3

	
	3.0 GHz < f ≤ 4.2 GHz
	
	 
	 
	 
	 
	 
	 
	 
	0.3

	
	4.2 GHz < f ≤ 6 GHz
	
	 
	 
	 
	 
	 
	 
	 
	0.3

	7.5 OTA Adjacent channel selectivity and narrowband blocking
	f ≤ 3.0 GHz
	dB
	0.7
	0.7
	0.5
	 
	0.2
	0.98
	0.4
	1.9

	
	3.0 GHz < f ≤ 4.2 GHz
	
	1
	1
	0.5
	 
	0.2
	1.06
	0.4
	2.2

	
	4.2 GHz < f ≤ 6 GHz
	
	1.5
	1.5
	0.5
	 
	0.2
	FFS
	0.4
	FFS

	7.6 OTA general blocking (in-band)
	f ≤ 3.0 GHz
	dB
	0.7
	1
	0.5
	 
	0.2
	0.98
	0.4
	2.0

	
	3.0 GHz < f ≤ 4.2 GHz
	
	1
	1.2
	0.5
	 
	0.2
	1.06
	0.4
	2.3

	
	4.2 GHz < f ≤ 6 GHz
	
	1.5
	1.8
	0.5
	 
	0.2
	FFS
	0.4
	FFS

	7.8 OTA Receiver intermodulation
	f ≤ 3.0 GHz
	dB
	0.7
	0.7
	0.5
	0.5
	0.2
	0.98
	0.4
	2.2

	
	3.0 GHz < f ≤ 4.2 GHz
	
	1
	1
	0.5
	0.7
	0.2
	1.06
	0.4
	2.7

	
	4.2 GHz < f ≤ 6 GHz
	
	1.5
	1.5
	0.5
	1
	0.2
	FFS
	0.4
	FFS

	7.9 OTA In-channel selectivity
	f ≤ 3.0 GHz
	dB
	0.7
	0.7
	 
	 
	0.2
	0.98
	0.4
	1.8

	
	3.0 GHz < f ≤ 4.2 GHz
	
	1
	1
	 
	 
	0.2
	1.06
	0.4
	2.1

	
	4.2 GHz < f ≤ 6 GHz
	
	1.5
	1.5
	 
	 
	0.2
	FFS
	0.4
	FFS


2.1 MU and TT vs. risk

It is stated in all the test specifications that:

The measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the Shared Risk principle.

The Shared Risk principle is defined in ITU-R M.1545 [3].
In the case of the receiver the measurement result is usually a wanted signal power level, for example if the wanted signal power level is PREFSENS+6dB = 101.5dBm +6dB = -95.5dBm, and the MU is 1.5dB.

The measurement can hence be as follows:
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If the true level is somewhere between -95.5 to -96 dBm then the result should be a pass but with the MU uncertainty there is a chance that it will be recorded as a fail, by the same effect if the true level is between -94 to -95.5 dBm then the result should be a fail but with the MU uncertainty there is a chance that it will be recorded as a pass.

As the MU is calculated as a normal distribution both cases are equally likely and hence the risk is shared between a false fail and a false pass.

If a TT value is used where TT=MU then using the same example
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It can be seen that the false fail is no longer possible, however the risk of false pass has doubled. Using this approach the risk is not shared but placed on the network (i.e. the risk is the BS may not meet the core requirements)

Clearly the distribution of risk is not directly related to the MU value itself, a larger MU means the risk of either a false failure or a false pass is greater however it does not change the distribution of that risk, it’s still 50/50.
If a non-zero TT is applied and TT≠MU, then this will mean the risk is still shared but not 50/50, due to the nature of the normal distribution however even if TT=MU/2 the risk will still heavily favour the BS (84%). 

Unless the additional MU causes a problem with the feasibility of the measurement (as may be the case for co-location measurements), it seems the reasoning for using a zero TT for the conducted requirements is also valid for the OTA requirements.
In the case of the receiver directional requirements where the MU is approx 0.4dB higher, it there seem to be no reason to modify the risk share by introducing a TT to the non zero TT requirements.

For the requirements which currently have a non-zero TT where TT=MU, by the same argument the same approach should be used (i.e. TT = MU).
3  Summary

Based on the discussion in this document the following is for approval:

	Requirement
	Unit
	OTA MU
	OTA TT

	
	
	@ 95% confidence (1.95σ)
	@ 95% confidence (1.95σ)

	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz

	7.4 OTA Dynamic range
	dB
	1.2 (UTRA)

0.3 (E-UTRA)
	1.2 (UTRA)

0.3 (E-UTRA)
	1.2 (UTRA)

0.3 (E-UTRA)

	7.5 OTA Adjacent channel selectivity and narrowband blocking
	dB
	1.9
	2.2
	0

	7.5 OTA general blocking
	dB
	2.0
	2.3
	0

	7.8 OTA Receiver intermodulation
	dB
	2.2
	2.7
	0

	7.9 OTA In-channel selectivity
	dB
	1.8
	2.1
	1.8
	2.1
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