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1 Introduction
In previous RAN4 meetings, papers [1,2] were presented for discussion on specifying the spurious emission requirement for an AAS. This paper attempts to provide possible methods which can be captured in the TR37.840 [3].
2 Discussion
The mandatory spurious emission requirements in current 3GPP specifications are directly transposed from ITU-R SM.329 and ITU-R Radio Regulations. The spurious emission limits in SM.329 are qualified in the following way: 

“Table 2 indicates the maximum permitted levels of spurious domain emissions, appearing in RR Appendix 3, in terms of power of any unwanted component supplied by a transmitter to the antenna transmission line…”
For spurious emissions measurements from multiple outputs, two alternatives are given in FCC:
(1) 
Measure and sum the spectra across the outputs and compare to the emission limit.

(2) 
Measure each output and add 10 log(N) dB to the value before comparing to the emission limit, where N is the number of outputs.
For an AAS spurious emission requirement, two approaches are present below according to [4].
2.1 Approach 1
Approach 1 is to define the requirements at the boundary of the transceiver array and can be translated as the requirements at anywhere. The definition could be similar with existing specifications.
[Examples for the Core Requirements for the mandatory spurious emission level]:
The spurious emission of the base station is the mean power level of the spurious emission domain measured at the [boundary of transceiver array]. For a system has multiple outputs, one could measure and sum the spectra across the outputs and compare to the emission limit as follow.
PSpuriousEmission = PSpuriousEmission_LEGACY_BS + [DANTNNA_GAIN_DIFFERENCE]
where PSpuriousEmission_LEGACY_BS is the spurious emission level specified for legacy BS in existing specifications, and DANTNNA_GAIN_DIFFERENCE is the different between the [GAAS _ARRAY_GAIN, which is gain of the integrated antenna array] and the [GLEGACY_REF_ANTENNA_GAIN, which is gain of the assumed reference antenna for legacy BS]

DANTNNA_GAIN_DIFFERENCE= GLEGACY_REF_ANTENNA_GAIN -GAAS_INTEGRATED_ARRAY_GAIN 
whether [ DANTNNA_GAIN_DIFFERENCE]is needed depends on the future decision on possible trade-off between spurious emission level and antenna gain.
[Examples for the Test Requirements for the mandatory spurious emission level, if for far field test]
The spurious emission level PSpuriousEmission may be translated as the far field requirements PSpuriousEmission_FAR_FIELD [at point B at the far field], where the point B is located at [the middle of main beam]:

PSpuriousEmission_FAR_FIELD = PSpuriousEmission + GAAS_ANTENNA_GAIN
2.2 Approach 2
Approach 2 is to define the requirements at the far field and can be translated as the requirements at anywhere.
[Examples for the Core Requirements for the mandatory spurious emission level]:
The spurious emission of the base station is the mean power level of the spurious emission domain measured at [point B at the far field]. For a system has multiple outputs, one could measure and sum the spectra across the outputs and compare to the emission limit. The minimum mandatory spurious emission level required shall be

PSpuriousEmission_FAR_FIELD = PSpuriousEmission_LEGACY_BS + GAAS_ANTENNA_GAIN + [DANTNNA_GAIN_DIFFERENCE]
where PSpuriousEmission_LEGACY_BS is the spurious emission level specified for legacy BS in existing specifications, and DANTNNA_GAIN_DIFFERENCE is the different between the [GAAS _ARRAY_GAIN, which is gain of the integrated antenna array] and the [GLEGACY_REF_ANTENNA_GAIN, which is gain of the assumed reference antenna for legacy BS]

DANTNNA_GAIN_DIFFERENCE= GLEGACY_REF_ANTENNA_GAIN -GAAS_INTEGRATED_ARRAY_GAIN 
whether [DANTNNA_GAIN_DIFFERENCE]is needed depends on the future decision on possible trade-off between spurious emission level and antenna gain. 

It should be noted that the maximum antenna gain of spurious emission for an AAS system is not easy to derive, since the characteristics of antennas (including the correlation level among transmitters) at spurious emission domain are generally not known.
[Examples for the Test Requirements for mandatory spurious emission level, if for conducted test]
The spurious emission level at far field PSpuriousEmission_FAR_FIELD may be translated as the requirements at the boundary of the transceiver array, which is denoted as PSpuriousEmission, where

PSpuriousEmission = PREFSENS_FAR_FIELD - GAAS _ARRAY_GAIN
3 Conclusion 
The proposed TP shall be captured in TR37.840 [3].
References
[1] R4-115008, Further consideration of AAS study, Huawei
[2] R4-125127, Transmitter Spurious Emissions Requirements for AAS, Alcatel-Lucent
[3] TR37.840v040
[4] R4-126458, Guideline for specifying AAS requirements, Huawei
<Text Proposals to 37.840 ver 0.4.0>
6.4.x Spurious emission
The mandatory spurious emission requirements in current 3GPP specifications are cited from ITU-R SM.329 and ITU-R Radio Regulations directly. 
For an AAS spurious emission requirement, two approaches are present as below.
6.4.x.1 Approach 1
Approach 1 is to define the requirements at the boundary of the transceiver array and can be translated as the requirements at anywhere. The definition could be similar with existing specifications.
[Examples for the Core Requirements for the mandatory spurious emission level]:
The spurious emission of the base station is the mean power level of the spurious emission domain measured at the [boundary of transceiver array]. For a system has multiple outputs, one could measure and sum the spectra across the outputs and compare to the emission limit as follow.
PSpuriousEmission = PSpuriousEmission_LEGACY_BS + [DANTNNA_GAIN_DIFFERENCE]
where PSpuriousEmission_LEGACY_BS is the spurious emission level specified for legacy BS in existing specifications, and DANTNNA_GAIN_DIFFERENCE is the different between the [GAAS _ARRAY_GAIN, which is gain of the integrated antenna array] and the [GLEGACY_REF_ANTENNA_GAIN, which is gain of the assumed reference antenna for legacy BS]

DANTNNA_GAIN_DIFFERENCE= GLEGACY_REF_ANTENNA_GAIN -GAAS_INTEGRATED_ARRAY_GAIN 
whether [ DANTNNA_GAIN_DIFFERENCE]is needed depends on the future decision on possible trade-off between spurious emission level and antenna gain.
[Examples for the Test Requirements for the mandatory spurious emission level, if for far field test]
The spurious emission level PSpuriousEmission may be translated as the far field requirements PSpuriousEmission_FAR_FIELD [at point B at the far field], where the point B is located at [the middle of main beam]:

PSpuriousEmission_FAR_FIELD = PSpuriousEmission + GAAS_ANTENNA_GAIN
6.4.x.2 Approach 2
Approach 2 is to define the requirements at the far field and can be translated as the requirements at anywhere.

[Examples for the Core Requirements for the mandatory spurious emission level]:
The spurious emission of the base station is the mean power level of the spurious emission domain measured at [point B at the far field]. For a system has multiple outputs, one could measure and sum the spectra across the outputs and compare to the emission limit. The minimum mandatory spurious emission level required shall be

PSpuriousEmission_FAR_FIELD = PSpuriousEmission_LEGACY_BS + GAAS_ANTENNA_GAIN + [DANTNNA_GAIN_DIFFERENCE]
where PSpuriousEmission_LEGACY_BS is the spurious emission level specified for legacy BS in existing specifications, and DANTNNA_GAIN_DIFFERENCE is the different between the [GAAS _ARRAY_GAIN, which is gain of the integrated antenna array] and the [GLEGACY_REF_ANTENNA_GAIN, which is gain of the assumed reference antenna for legacy BS]

DANTNNA_GAIN_DIFFERENCE= GLEGACY_REF_ANTENNA_GAIN -GAAS_INTEGRATED_ARRAY_GAIN 
whether [DANTNNA_GAIN_DIFFERENCE]is needed depends on the future decision on possible trade-off between spurious emission level and antenna gain. 

It should be noted that the maximum antenna gain of spurious emission for an AAS system is not easy to derive, since the characteristics of antennas (including the correlation level among transmitters) at spurious emission domain are generally not known.
[Examples for the Test Requirements for mandatory spurious emission level, if for conducted test]
The spurious emission level at far field PSpuriousEmission_FAR_FIELD may be translated as the requirements at the boundary of the transceiver array, which is denoted as PSpuriousEmission, where

PSpuriousEmission = PREFSENS_FAR_FIELD - GAAS _ARRAY_GAIN
<End of the text proposal>[image: image1.png]
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