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1 Introduction
In the last meeting it was discussed that the OTA spurious emissions tests could be carried out using a single channel (rather than 3 times at B, M, T). As the OTA emissions testing is likely to be time consuming this idea was supported but work needs doing to ensure the worst case is identified.
This paper discusses the issue of which channels should be tested for the emissions requirements.

2 Discussion

The CAT A requirements are currently 
Table 9.7.6.2.1.1-1: AAS BS OTA Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	NOTE

	30MHz ‑ 1GHz
	-13 + X dBm

NOTE 4,
	100 kHz
	NOTE 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	NOTE 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz


	NOTE 2, NOTE 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [14] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [14] , s4.1. Upper frequency as in ITU-R SM.329 [14] , s2.5 table 1

NOTE 3:
Applies only for Bands 22, 42 and 43.

NOTE 4:
X = 9 dB for E-UTRA, X = 6 dB for UTRA. With the exception of operation in Region 2 where the FCC guidance for MIMO systems in [18] is applicable and any other territories where regulation requires, X=0dB. 


The conducted test requirement is to test at the following carrier definitions:

RF channels to be tested for single carrier: 

-
B, M and T; see subclause 4.12.1.

Base Station RF Bandwidth positions to be tested for multi-carrier:

-
BRFBW, MRFBW and TRFBW in single-band operation; see subclause 4.12.1; BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.12.1.
It can be expected that the only major difference in performance based on the wanted signal frequency is due to the filter performance. Variation in filter performance may depend on many things but generally a filter is defined by its roll off performance
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The performance of the filter therefore is most likely to affect the performance of emission close to the operating band.
2.1 Spurious emissions
Emissions may be present due to any of the following:

1. Harmonics of the wanted signal

2. Spurious emission based on clocks / digital data and harmonics thereof

3. Products of wanted signal and clocks

4. Spectral spreading of wanted signal

5. Amplified noise

Only 1, 3 and 4 will vary in frequency if the wanted signal frequency is changed. So looking at each of these cases in slightly more detail

Harmonics of the wanted signal

By definition these will be way out of band and are unlikely to be effected by the filter performance and hence unlikely to vary based on the wanted signal frequency.
Products of wanted signal and clocks

It is feasible that products of the wanted signal and spurious clocks etc could fall at any part of the spectrum either out of band or in-band. The biggest risk of harmful emissions of this sort are if they occur in band where there is no rejection from the filter. As the in-band emissions are carried out at B,M,T and will check for emissions in-band the risk of harmful products being missed in the out of band spurious region due to only testing a single wanted frequency is small.

Spectral spreading of wanted signal

The in-band region and ΔfOBUE either side are not covered by the out of band spurious emission requirements, ΔfOBUE is defined as follows:
Table 9.7.1-1: Maximum offset of OBUE outside the downlink operating band
	BS type
	Operating band characteristics
	ΔfOBUE [MHz]

	OTA AAS BS
	FDL_high – FDL_low  < 100 MHz
	10

	
	100 MHz ≤ FDL_high – FDL_low  ≤ 900 MHz   
	40


 Clearly with a potential single carrier BW of 20MHz then the adjacent channel of the wanted signal will be in the spurious emissions region, this close to the band edge the measured performance will be dependent on the filter performance.
In such cases the emissions at the edges of the band will clearly vary depending on the location of the wanted signal.

However the worst case is clear

· At the bottom of the band the bottom channel is worst case

· At the top edge of the band the top channel is worst case.

2.2 Test requirement

It has been shown that close to the operating band the frequency of the wanted signal is important and the worst case is different at the top edge and the bottom edge.

All other emissions are not significantly affected by the frequency of the wanted signal.

If the frequency is not important then middle is the most obvious channel to test, however middle is not the worst case when testing close to the operating band.

A simple solution is the follows:

Bottom when testing from 30 MHZ to FDL_low  - ΔfOBUE
Top when testing from FDL_high  + ΔfOBUE to 12.75GHz (or 5th harmonic)
The number of tests is the same as if middle only is used however this captures the worst case close to the carrier.
2.3 Multi-carrier

Currently the multi-carrier tests are carried out at the following Base Station RF Bandwidth positions:

BRFBW, MRFBW and TRFBW in single-band operation
Where 

-
BRFBW: maximum Base Station RF Bandwidth located at the bottom of the supported frequency range in the operating band.

-
MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in the operating band. MRFBW may be shifted maximum 100 kHz towards lower frequencies to align carriers with the channel raster.
-
TRFBW: maximum Base Station RF Bandwidth located at the top of the supported frequency range in the operating band.

The carriers are then arranged within these BW’s based on the specified test configuration.

The same argument used for single carrier is also valid for the multi-carrier signals, worst case occurs at the bottom end of the operating band when BRFBW is selected and at the top end of the operating band when TRFBW is selected.

So the same solution is appropriate

BRFBW when testing from 30 MHZ to FDL_low  - ΔfOBUE
TRFBW when testing from FDL_high  + ΔfOBUE to 12.75GHz (or 5th harmonic)
2.4 Multi-band

For multi-band scenarios the following Base station RF BW positions are tested
BRFBW_T'RFBW and B'RFBW_TRFBW 
These are defined as follows:

-
BRFBW_ T'RFBW: the Base Station RF Bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the maximum Radio Bandwidth, in the upper operating band.
-
B'RFBW_TRFBW: the Base Station RF Bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the maximum Radio Bandwidth, in the lower operating band.
This can be shown diagrammatically as follows:

[image: image2.emf]Freq

Freq

B

RFBW

_ T'

RFBW

maximum Radio Bandwidth

B’

RFBW

_ T

RFBW

maximum Radio Bandwidth


Clearly if BRFBW_T'RFBW = B'RFBW_TRFBW = BRFBW_TRFBW when the declared maximum Radio Bandwidth spans both operating bands.
If BRFBW_T'RFBW ≠ B'RFBW_TRFBW then a similar approach to the sigel band method can be used:
BRFBW_T'RFBW when testing from 30 MHZ to FDL_Blow_low  - ΔfOBUE
B'RFBW_TRFBW when testing from FDL_Bhigh_high  + ΔfOBUE to 12.75GHz (or 5th harmonic)
In the area between the lower and higher operating bands then B'RFBW_TRFBW is worst case close to the lower operating band and BRFBW_T'RFBW is worst case close to the upper operating band. As it is not clear what the midpoint between the 2 is and considering for a multi-band system it is likely the 2 operating bands are not far apart, it is safest to test both multi-band cases in the area between the operating bands

BRFBW_T'RFBW and  B'RFBW_TRFBW when testing from FDL_Blow_high  + ΔfOBUE to FDL_Bhigh_low  - ΔfOBUE 

As the bands are close together this will not result in excessive additional test time.
3 Summary

The following RF channel definitions for the spurious emissions testing are for approval
For singe carrier

BRFBW when testing from 30 MHZ to FDL_low  - ΔfOBUE
TRFBW when testing from FDL_high  + ΔfOBUE to 12.75GHz (or 5th harmonic)
For Multi-carrier

BRFBW when testing from 30 MHZ to FDL_low  - ΔfOBUE
TRFBW when testing from FDL_high  + ΔfOBUE to 12.75GHz (or 5th harmonic)
For Multi-band

BRFBW_T'RFBW when testing from 30 MHZ to FDL_Blow_low  - ΔfOBUE
B'RFBW_TRFBW when testing from FDL_Bhigh_high  + ΔfOBUE to 12.75GHz (or 5th harmonic)
BRFBW_T'RFBW and  B'RFBW_TRFBW when testing from FDL_Blow_high  + ΔfOBUE to FDL_Bhigh_low  - ΔfOBUE 
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