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1 Introduction
In the last meeting the WF [1] was approved with the following proposals
Proposal 1: the final TRP systematic error, which is needed for calculating TRP measurement uncertainty, is based on the average of TRP systematic error values contributed by different companies.

Proposal 2: the TRP systematic error = 0.75 dB for in band TRP in the frequency range, f ≤ 6 GHz.

Proposal 3: adopt Rel-13 EIRP MU as the MU per point for in band TRP test requirements (OTA BS maximum output power) for frequency ranges, f ≤ 3 GHz and 3 GHz < f ≤ 4.2 GHz

Open issue: absolute OTA ACLR, OTA SEM and OTA OBUE the MU should be considered for next meeting

Proposal 4: methodology for calculating the total TRP MU is by combining [image: image2.png]MU,
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 as the root of the sum of the squares (RSS), i.e.,
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In [2] we have discussed and made proposal for the MU per point for the wanted signal level – however the co- are also TRP but are at much lower power levels. The total MU for these requirements may be affected by the dynamic range of the measurement systems affecting the TRP sum.

This paper looks at the effect of the dynamic range on the MU and makes proposal for the co-existence emissions requirements.
2 Discussion

2.1 Additional co-existence requirements:

In general the co-existence emissions requirements are -52dBm/1MHz in the DL and -49dBm/1Mhz in the UL, there are some exceptions in the GSM bands where the UL can be as low as -61dBm/100kHz.
2.1.1 Per point MU

The MU for the conducted co-existence requirements are as follows:

	Requirement
	Unit
	Conducted MU

	
	
	Ref: 36.141 subclause 4.1.2.2
38.141-1 subclause 4.1.2.3

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

	
	cond
	OTA
	
	AAS
	AAS
	E-UTRA

	6.7.6.4 Transmitter spurious emissions, Additional spurious emission requirements
	 
	6.7.6.4
	dB
	 

	> -60dBm, f ≤ 3.0GHz
	 
	
	
	2.0

	> -60dBm, 3.0GHz < f ≤ 4.2GHz
	 
	
	
	2.5

	> -60dBm, 4.2GHz < f ≤ 6.0GHz
	 
	
	
	3.0

	> -60dBm, 6.0GHz < f ≤ 26.0GHz
	 
	
	
	x
	x
	x

	≤ -60dBm, f ≤ 3.0GHz
	 
	
	
	3.0

	≤ -60dBm, 3.0GHz < f ≤ 4.2GHz
	 
	
	
	3.5

	≤ -60dBm, 4.2GHz < f ≤ 6.0GHz
	 
	
	
	4.0

	≤ -60dBm, 6.0GHz < f ≤ 26.0GHz
	 
	
	
	x
	x
	x


MU is quoted differently for the different frequency ranges and also for different power levels. Only 1 of the requirements is below -60dBm and this is only because the MBW is lower, which raises the interesting question that the power levels given in eh MU table do not mention MBW?
For conducted wanted power <3GHz is measured with an accuracy of 0.7dB but emissions power is measured with only a 2dB accuracy.

It’s not clear why the uncertainty for the conducted measurements are worse for spurious emissions than they are for the wanted signal, however the OTA requirements should not require excessive accuracy over and above the conducted accuracy so the conducted accuracy should be used as a starting point.
There is some precedent here in the approach used for the receiver directional requirements where the conducted MU values were combined with the additional errors from the OTA chamber.
As similar approach is described for the in-band TRP requirements in [3], in this case:
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Substituting the following (for example):
MUconducted = 3 dB (<-60dBm, f<3GHz)

MUOTA_EIRP = 1.0 dB (f<3GHz)

MUmatching = 0.2 dB (f<3GHz)

MUTestEquipment = 0.14 dB (f<3GHz)

so


[image: image7.wmf](

)

dB

MU

po

per

15

.

3

14

.

0

2

.

0

1

3

2

2

2

2

int

_

=

-

-

+

=


Proposal 1: MU per point is given by 
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2.1.2 TRP

As the power level of the requirement is very low the dynamic range of the measurement equipment can affect the accuracy of the TRP sum.
For example:
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Considering a 10 element 2GHz array the far filed distance is approx 12m giving a FSPL of approx 60dBm

The power levels are as follows:
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There is a dynamic range of approx 17dB. It can be assumed that as unwanted emissions are non-coherent then the radiation pattern is likely to be that of the element rather than the full array. Hence the error due to the dynamic range restriction is <1dB.
Proposal 2: add 1dB to the MU budget to account for the dynamic range restriction.

Finally the systematic error due to the number of sample points should needs to be considered. It has been agreed that the in-band SE is 0.75dB. This is based on a trade-off between the array size (and hence the narrowest possible beam) and the number of directions to be tested.
As the frequency goes up the potential narrowest beam become much smaller so the number of points needed to achieve the same SE goes up.

The general spurious emissions requirements cover a very large frequency span so it is important to minimize the number of testing directions so that testing does not become unreasonably time consuming. Co-existence bands however are limited and also declared so the number of test points is not as restrictive. Also the co-existence bands are all 3GPP bands and hence it is expected that the test system must be capable of making an in-band measurement for a 3GPP system using that band. Therefore the SE value of 0.75dB can be used for the co existence requirements. 
Proposal 3: SE value of 0.75dB is used for co-existence requirements

2.1.3 Co-existence MU
Using the contributions listed above we have the following:
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So
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The OTA chamber uncertainty for the range 4.2 to 6 GHz is not yet agreed.

Proposal 4:  The following OTA MU values are used for additional requirements – co-existence 

MUTRP_total = 3.4dB 

f≤3GHz


MUTRP_total = 3.9dB

3GHz<f≤4.2GHz

MUTRP_total = FFS dB

4.2GHz<f≤6GHz

2.2 TT
As discussed in [3], the additional co-existence requirements are based on interference between 3GPP systems and hence it is correct to set TT=MU, hence:

Proposal 5:  The following OTA TT values are used for additional requirements – co-existence 

TTTRP_total = 3.4dB 

f≤3GHz


TTTRP_total = 3.9dB

3GHz<f≤4.2GHz

TTTRP_total = FFS dB

4.2GHz<f≤6GHz

3 Summary

The conducted MU for the additional (co-existence) spurious emissions requirements have been identified and applied to the OTA per point chamber uncertainty using a similar approach as the receiver direction requirements.
In addition the effect of the dynamic range of the tests system on TRP accuracy and the systematic error have been discussed.

The following proposals are made:

Proposal 1: MU per point is given by 
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Proposal 2: add 1dB to the MU budget to account for the dynamic range restriction.

Proposal 3: SE value of 0.75dB is used for co-existence requirements

Proposal 4:  The following OTA MU values are used for additional requirements – co-existence 

MUTRP_total = 3.4dB 

f≤3GHz


MUTRP_total = 3.9dB

3GHz<f≤4.2GHz

MUTRP_total = FFS dB

4.2GHz<f≤6GHz

Proposal 5:  The following OTA TT values are used for additional requirements – co-existence 

TTTRP_total = 3.4dB 

f≤3GHz


TTTRP_total = 3.9dB

3GHz<f≤4.2GHz

TTTRP_total = FFS dB

4.2GHz<f≤6GHz
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