3GPP TSG-RAN WG4 Meeting RAN4#88

R4-1811061
Gothenburg, Sweden, 20-24 August, 2018
Source: 
Huawei

Title: 
TT for Rx directional requirements
Agenda Item:
6.1.3.2.1
Document for:
Approval
1 Introduction
In the last meeting the MU values for the directional Rx requirements were agreed. These values were in most cases larger than the equivalent MU values for the equivalent conducted requirements. There was some discussion therefore about the relationship between the conducted TT values and the OTA conducted values. The open issues were captured in the WF [1].

This paper gives out view on the appropriated TT values for the OTA receiver directional requirements.

2 Discussion

It is shown in the WF [1] that in most case the OTA MU for the receiver directional requirements are 0.2 to 0.3dB higher than the equivalent MU for the equivalent conducted measurement.

It has been agreed that the TT for each requirement is within the range:

Conducted TT ≦ OTA TT ≦ Conducted TT + (OTA MU - Conducted MU)

The OTA Rx directional MU and TT values are summarized in the table below:

	Requirement
	Unit
	Conducted MU
	 Conducted TT
	OTA MU
	OTA TT

	
	
	Ref: 36.141 subclause 4.1.2.2
	Ref: 36.141, annex G2
	Ref: 37.145-2 subclause 4.1.2.3
	Ref: 37.145-2, annex C3

	Name
	AAS clause
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	cond
	OTA
	
	AAS
	AAS
	E-UTRA
	AAS
	AAS
	E-UTRA
	AAS
	AAS
	AAS
	AAS
	AAS
	AAS

	Dynamic range
	7.3
	7.4
	dB
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	x
	0.3
	0.3
	x

	Adjacent channel selectivity and narrowband blocking
	7.4
	7.5
	dB
	1.4
	1.8
	2.5
	0
	0
	0
	1.7
	2.1
	x
	
	
	x

	General blocking (in-band)
	7.4
	7.5
	dB
	1.6
	2
	2.7
	0
	0
	0
	1.9
	2.2
	x
	
	
	x

	Receiver intermodulation
	7.7
	7.8
	dB
	1.8
	2.4
	3.3
	0
	0
	0
	2.0
	2.6
	x
	
	
	x

	In-channel selectivity
	7.8
	7.9
	dB
	1.4
	1.8
	2.5
	1.4
	1.8
	2.5
	1.7
	2.1
	x
	
	
	x


For the conducted requirements there are 2 cases:

· TT = MU

· TT = 0

Applying the agreed range to these 2 cases:

· TT=MU

· OTA TT = conducted TT

· OTA TT = Conducted TT + (OTA MU - Conducted MU) = OTA MU
· TT = 0
· OTA TT = conducted TT = 0

· OTA TT = OTA MU - Conducted MU
2.1 MU and TT principles
It is stated in each of 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 Recommendation ITU-R M.1545.
This does not directly address the TT issue as only mentions the test requirement and the test requirement is given by:


Test requirement = core requirement –TT

The principle of the shred risk principle is that the results of the test system (including the MU) are compared directly with the test requirement.
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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In the 2 examples the star shows the actual performance and the box shows the possible range of results.

The False fail example shows that the actual performance is a pass (approx -96.25dBm) but there is a chance that the MU will measured as a failure.

The false pass example is the opposite and shows that whilst the performance should fail (approx -94.75dBm) but there is a chance that with the MU it will be measured as a pass. 
As the MU is considered Gaussian then there is an equal chance of a false failure as there is a fails pass. Hence the risk is shared.

2.2 Conducted equivalent TT=MU

The MU is based on 1.96sigma or a 95% confidence level.

When the TT is set to equal the MU (for conducted requirements) then this reduces the chances of a false failure to 2.5% (5% divides by 2). Effectively all the risk is placed on a false pass.

Clearly in for certain requirements then this is acceptable and the principle for this has been used for the conducted requirements for some time (these tend to be the 3GPP minimum performance type requirements rather than the regulatory requirements, in this case it is only ICS).

It is already agreed that the TT will be between 

Conducted TT ≦ OTA TT ≦ Conducted TT + (OTA MU - Conducted MU)

In this case (for ICS) that means

1.4 ≦ OTA TT ≦ 1.7
Looking at this as a distribution:
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In order to retain the same probability of a false failure (i.e. 2.5%) then the OTA TT should equal the OTA MU (i.e. 1.7dB). If the conducted MU (1.4dB) is used then the probability of a false failure will increase to > 2.5%. The increase will depend on the MU.

In order to maintain the same risk principle as the conducted requirement we suggest for requirements where conducted TT = conducted MU then OTA TT = OTA MU. In effect this applied only to ICS

Proposal 1: For ICS - OTA TT = OTA MU.

2.3 Conducted equivalent TT=0

For the remaining receiver OTA directional requirements the equivalent conducted requirements have TT=0. Based on the WF the TT must be in the range:
Conducted TT ≦ OTA TT ≦ Conducted TT + (OTA MU - Conducted MU)

So in this case


0 ≦ OTA TT ≦ OTA MU - Conducted MU
Clearly if the MU is larger than both the risk of a false pass and the risk of a false failure are increased, using the <3GHz ACS values as an example:
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However if the test requirement is offset by, 0.3dB  (OTA MU - Conducted MU), this is not statistically related to the distribution. It can be seen the probability of any particular value on the false failure side is lower than the probability for the conducted case.
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Offsetting the TT by the difference in the MU therefore does not make the OTA case have the same difficulty as the conducted case however it makes it easier.
In each of the directional requirements the absolute value and the difference between the conducted and the OTA MU values are not related.

For example ACS has a conducted MU of 1.4dB and an OTA MU value of 1.7dB (a 0.3dB difference), in-band general blocking has a conducted MU value of 1.6dB and OTA MU value of 1.9dB, the same 0.3dB difference but the absolute values are different. The area of the shaded area in the figure therefore would be different for the different cases.
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The allocation of TT should be based not only on the MU but also the risk. Setting the TT value to OTA MU - Conducted MU clearly allocates a greater level of risk to a false pass and reduces the probability of a false failure, however it has no clear relationship with risk and the allocation of risk will be different for each requirement.
The increased MU for some of the OTA measurements clearly increases the error being larger (either in favour of false pass or false fail) but it does not change the distribution of the risk. It is not clear why a larger MU for OTA measurements indicates that the risk should be skewed in favour of a false pass.

Even though the MU for OTA requirements is larger the shared risk should still be shared and hence the TT should remain zero

Proposal 2: Adjacent channel selectivity and narrowband blocking TT =0dB
Proposal 3: General blocking (in-band) TT =0dB
Proposal 4: Receiver intermodulation TT =0dB
3 Summary

The shared risk principle and how risk is attributed in the conducted test requirements is investigated and applied to the OTA test requirements. 
We think that the TT values should be allocated based on the % of risk attributed between a false pass and a false failure, this allocation of risk is then used to make the decision on the TT value.

Hence for OTA requirements when the equivalent conducted requirement has TT =  MU the OTA TT should be equal to the OTA MU.

And

For OTA requirements when the equivalent conducted requirement has TT =  0 the OTA TT should be equal to 0.

The following proposals are made:

Proposal 1: For ICS - OTA TT = OTA MU.

Proposal 2: Adjacent channel selectivity and narrowband blocking TT =0dB
Proposal 3: General blocking (in-band) TT =0dB
Proposal 4: Receiver intermodulation TT =0dB
With the following table for approval:
	Requirement
	Unit
	OTA MU
	OTA TT

	
	
	Ref: 37.145-2 subclause 4.1.2.3
	Ref: 37.145-2, annex C3

	Name
	AAS clause
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	cond
	OTA
	
	AAS
	AAS
	AAS
	AAS
	AAS
	AAS

	Adjacent channel selectivity and narrowband blocking
	7.4
	7.5
	dB
	1.7
	2.1
	x
	0
	0
	x

	General blocking (in-band)
	7.4
	7.5
	dB
	1.9
	2.2
	x
	0
	0
	x

	Receiver intermodulation
	7.7
	7.8
	dB
	2.0
	2.6
	x
	0
	0
	x

	In-channel selectivity
	7.8
	7.9
	dB
	1.7
	2.1
	x
	1.7
	2.1
	x
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