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1. Introduction

At last meeting in Reno (RAN4#81) the discussion on how to specify and test occupied bandwidth in a OTA environment was initiated in [1]. This contribution aims to capture background information to why the requirement exists together with aspects related to how an OTA version of the requirement can be defined. 
At the end of this contribution a text proposal for TR 37.843, sub-clause 5.6.1 is attached for approval. 
2. Discussion

Currently, requirements for channel bandwidth and occupied bandwidth is defined as conducted requirements in TS 37.105. Those requirements define 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. The 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. The value of /2 shall be taken as 0.5%. More details on the definition can be found in [2].
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 manufacturer. 

If two orthogonal polarizations are measured simultaneously (in the same fashion as for radiated transmit power), the test time can be reduced significantly, but each polarization can also be measured independently. 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 performed in parallel. 

The test object is configured to transmit a E-TM1.1 signal with the maximum declared radiated power. If the test object supports TDD a synchronization signal from the test object may be needed to trigger the measurement receiver. 

The essential difference between conducted testing and OTA testing is that cables, attenuator and combiner is removed, instead the signal is combined and attenuated in the chamber. The attenuation is in the same range as the typical path loss expected in the antenna test range. Therefore, the requirement definition inherited legacy specifications can be re-used. 
The conformance testing of OTA occupied bandwidth can be done in a far-field environment similar to the one defined for radiated transmit power (e.g. direct far-field or CATR). It is beneficial, test time wise to coordinate the testing of OTA occupied bandwidth with testing of other transmitter parameters such as OTA TAE, OTA frequency error and radiated transmit power. 
The test procedure for measuring OTA occupied bandwidth can be summarised as:

1. Place the AAS BS at the positioner in a shielded anechoic chamber.

2. Align the reference coordinate system orientation and location on the test object with the test system.

3. Rotate the test object towards the measurement antenna (test object mechanical bore-sight is aligned with the measurement antenna mechanical bore-sight)
4. Configure all transmitter to generate maximum rated total radiated power according to the applicable test configuration using the corresponding test model (E-TM1.1).

For a AAS BS declared to be capable of multi-carrier and/or CA operation, set the base station to transmit according to applicable test configuration in TS 37.145-1, clause 5 using the applicable test configuration and corresponding power settings specified in TS 37.145-1, sub-clause 4.11.

5. Measure OTA occupied bandwidth 

To accommodate the addition of background information for OTA occupied bandwidth a minor editorial update of the sub-structure 5.6 is required. The editorial correction of the sub-structure is necessary to fit occupied bandwidth following the structure commonly used specifications earlier. (e.g. in TS 37.105, where occupied bandwidth is seen part of unwanted emission). It is proposed to change the unwanted emission sub-structure to following:

1. Occupied bandwidth

2. ACLR

3. Spurious emission mask

4. Operating band unwanted emission

5. Spurious emission

A separate text proposal in a companion contribution [3] deals with this update. 
3. Conclusion

At the end of this contribution a text proposal for section 5.6 in TR 37.843, adding background information and information related to OTA occupied band width is attached for approval.
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5.6
Unwanted emissions


5.6.1 General

< Texts to be added >
5.6.2 Occupied bandwidth
5.6.2.1 Background information on the conducted requirement

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 [x] 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. 
5.6.2.2
Occupied bandwidth OTA requirement

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 manufacturer. 

The conformance testing of OTA occupied bandwidth can be done in a far-field environment similar to the one defined for radiated transmit power (e.g. direct far-field or CATR). It is beneficial, test time wise to coordinate the testing of OTA occupied bandwidth with testing of other transmitter parameters such as OTA TAE, OTA frequency error and radiated transmit power. 
The test procedure for measuring OTA occupied bandwidth is briefly described as:

1. Place the AAS BS at the positioner in a shielded anechoic chamber.

2. Align the reference coordinate system orientation and location on the test object with the test system.

3. Rotate the test object towards the measurement antenna (test object mechanical bore-sight is aligned with the measurement antenna mechanical bore-sight)

4. Configure all transmitter to generate maximum rated total radiated power according to the applicable test configuration using the corresponding test model (E-TM1.1).

For a AAS BS declared to be capable of multi-carrier and/or CA operation, set the base station to transmit according to applicable test configuration in TS 37.145-1, clause 5 using the applicable test configuration and corresponding power settings specified in TS 37.145-1, sub-clause 4.11.

5. Measure OTA occupied bandwidth

[x]
Recommendation ITU/R SM.328-11, “Spectra and bandwidth of emissions”, ITU/R
[The end of text proposal]
