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1. Introduction

In Release 13, two OTA requirements was introduced for AAS base stations; Radiated transmit power and OTA sensitivity. The work related to find all remaining OTA requirements for AAS base stations is ongoing in RAN4 eAAS WI. 
This contribution elaborates around how to define a OTA equivalent of current requirement for occupied bandwidth.
2. Discussion

Currently, requirements for channel bandwidth and occupied bandwidth is defined as conducted requirements in TS 37.105. Those requirements defined the frequency range occupied by the wanted signal and ensure that the emission of the transmitter does not occupy an excessive bandwidth.  

The background related to the requirement for occupied bandwidth is historical from the days of analogue FM radio systems. At the time it was necessary to specify occupied bandwidth of the desired signal to prevent over-modulation. However, in modern digital systems, if the ACLR requirements are met, then usually it is not possible for the system to fail the occupied bandwidth requirement. The requirement still applies since some regulatory authorities expect an occupied bandwidth requirement for all systems. 
According to [1] occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. It defined the spectral properties of emission in a simple manner. The value of /2 shall be taken as 0.5%. This results in a power bandwidth of 99%, meaning that the occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated mean power of the transmitted spectrum on the assigned channel. 
The minimum requirement is defined as the occupied bandwidth to be less than the channel bandwidth specified in Table 2-1 for FDD.

Table 2-1: Minimum requirement
	
	Channel bandwidth [MHz]

	
	1.4
	3
	5
	10
	15
	20

	Allocated no of RB
	6
	15
	25
	50
	75
	100

	Nominal transmission bandwidth [MHz]
	1.08
	2.7
	4.5
	9
	13.5
	18


The test object is configured to transmit a E-TM1.1 signal with the maximum declared radiated power.
The measured occupied bandwidth shall be smaller than the nominal bandwidth. For multi-carrier scenarios, the occupied bandwidth should be smaller than the aggregated bandwidth. 
[image: image1.emf]Test object

TAB connector

Signal Analyzer

Attenuator


Figure 2-1: Conducted test setup
When test object supporting TDD is tested a synchronization signal from the test object may be needed to trigger the measurement. 
The difference between conducted and OTA testing is that the attenuator is removed, instead the signal is attenuated in the chamber. 
[image: image2.emf]Range 

Antenna

Test object

Positioner

Range antenna feeder cable

Signal analyser

Shielded anechoic chamber

Sync.


Figure 2-2: OTA Test setup

For occupied bandwidth, the beam characteristics is not important. The requirement should however cover the fact that all transmitter is operating at the same time. Therefore, we suggest to define the requirement such that occupied bandwidth should be met when all transmitters are active and operating at declared rated power, and width a beam pattern selected by the base station manufacture. 

If two orthogonal polarizations are measured simultaneously (in the same fashion as for radiated transmit power), the test time can be reduced significantly. 

It can be noted that the proposed OTA test setup for occupied bandwidth is similar to the one used or radiated transmit power and therefore from a test time perspective could be conducted in parallel. 
3. Conclusion

In this contribution some considerations on how to test occupied bandwidth in the OTA domain was discussed. 

The requirement should be defined on a configuration corresponding to that all transmitters are operating at rated radiated power. The spatial characteristics is not related to declared beams part of radiated transmit power. 

It is reasonable to believe that testing of occupied bandwidth is done together with radiated transmit power, frequency error and TAE sharing the same OTA test setup.
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