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Introduction
A priority plan for AAS BS WI for RAN4#71was agreed in [1]. This plan targets to conclude on conducted transmitter requirements during this meeting RAN4#71 as first priority. This contribution discusses conducted transmitter power requirements for AAS BS and makes text proposal on conducted power requirements for the AAS BS TR [2].

Discussion
According to the priority plan for this meeting RAN4#71 in [1], key objective is to conclude on the conducted transmitter requirements for AAS BS.  In this contribution, we discuss the requirements for conductive output power for AAS BS and make a text proposal for the TR accordingly.

The objectives of defining conducted output power of the BS are to verify the capabilities of the transmitter to feed antennas and the accuracy of the maximum output power. Although this contribution discusses and proposes requirements for conducted output power for AAS BS, it is suggested and proposed that conducted output power requirement is verified by either conducted or radiated testing. 
It is desirable for the emission requirements to comply with the applicable regional and international regulations when available. Regulatory review is presented in [4]. A summary is given as follow.
· No specific limits for AAS for terrestrial mobile systems are given in ITU-R Recommendations.

· For the ECC regulation in Europe there is not output power limit specified and does not give any additional definitions in the AAS area, however there are several spurious emissions limits and Block Edge Mask requirements which impact and limit the maximum transmission power.

· For the FCC regulation in US, it suggests the transmission limits applicable to the sum at the antenna connectors.
· For the MIC regulation in Japan, the measurement and calculation method of output power from multiple outputs for an adaptive array antenna are given as follows

· Measure and sum the output powers or emissions (which are specified by absolute values in the technical conditions) of all the antenna connectors.

· In this case, the output power of one array element shall be configured with the maximum output power. Then, the output powers of remaining array elements shall be configured as the sum of output powers of all array elements are maximized.

In order to accommodate the above diverse regulatory requirement, NEC proposes the requirements to be placed on each transceiver as well as on the total output power from multiple transceivers. The total output power is the sum of the output power from the transceivers.
For the conducted requirement on the declared total rated maximum output power (i.e. total output power from multiple transceivers), we recommend adopting the sum of powers for all transmitters at the transceiver connectors with weighting vectors set to corresponds to maximum output power for each transceiver. The transmitter output power maybe tested using the sum of powers for all transmitters at the transceiver ports as specified in section 4.5.7.2 of [5]. 

Based on this we make the following proposals for the requirements of conducted output power.

The rated output power per transceiver, PRAT, and the Total rated output power, Total_PRAT, of the AAS BS shall be as specified in Table x.y-z.

Table x.y-z: AAS Base Station rated output power

	AAS BS class
	PRAT
	Total_PRAT

	Wide Area AAS BS
	· (note 1)
	· (note 1)

	Medium Range AAS BS
	<  [38] dBm
	<  TBD

	Local Area AAS BS
	<  [24] dBm
	<  TBD

	NOTE 1:
There is no upper limit for the rated output power or the total rated out power of the Wide Area AAS Base Station.


For the accuracy of the declared rated conducted output power and total rated output power, we recommend using +/- 2dB in normal conditions and +/-2.5 dB in extreme conditions.

Proposal : 
Please adopt the following text proposal into the AAS BS TR in [2].
{Note unmodified parts are omitted}
--------------Start of text proposal-------------

8
Conducted requirements
<This section specifies how to adapt the existing requirements at transceiver array boundary by scaling the existing requirements>
Unless otherwise stated, the requirements in the transmitter/receiver clause are expressed for a single transceiver.

8.1
Transmitter
<Texts to be added. Sub-sections may be broken down into individual requirement level>
8.1.x AAS Base station output power

The objectives of defining conducted output power of the AAS BS are to verify the capabilities of the transmitter to feed antennas and the accuracy of the maximum output power. Either conducted or radiated output power testing is used to verify requirements for conducted output power. 
It is desirable for the emission requirements to comply with the applicable regional and international regulations when available. Regulatory review is presented in [4]. The following summarises regulatory views and requirements for BS employing antenna arrays.

· No specific limits for AAS for terrestrial mobile systems are given in ITU-R Recommendations.

· For the ECC regulation in Europe there is not output power limit specified and does not give any additional definitions in the AAS area, however there are several spurious emissions limits and Block Edge Mask requirements which impact and limit the maximum transmission power.

· For the FCC regulation in US, it suggests the transmission limits applicable to the sum at the antenna connectors.

· For the MIC regulation in Japan, the measurement and calculation method of output power from multiple outputs for an adaptive array antenna are given as follows

· Measure and sum the output powers or emissions (which are specified by absolute values in the technical conditions) of all the antenna connectors.

· In this case, the output power of one array element shall be configured with the maximum output power. Then, the output powers of remaining array elements shall be configured as the sum of output powers of all array elements are maximized.
Based on the above, the conducted output power requirement shall be specified for each supported transmit channel bandwidth. The output power shall be specified for each transceiver as well as on the total output power from multiple transceivers at the transceiver boundaries with weighting vectors set to corresponds to maximum output power for all declared beams as defined in [6]. The total output power is the sum of the output power from the transceivers.
The rated output power per transceiver, PRAT, and the Total rated output power, Total_PRAT, of the AAS BS shall be as specified in Table x.y-z.
Table x.y-z: AAS Base Station rated output power

	AAS BS class
	PRAT
	Total_PRAT

	Wide Area AAS BS
	· (note 1)
	· (note 1)

	Medium Range AAS BS
	<  [38] dBm
	<  TBD

	Local Area AAS BS
	<  [24] dBm
	<  TBD

	NOTE 1:
There is no upper limit for the rated output power or the total rated out power of the Wide Area AAS Base Station. 


In normal conditions, the AAS base station maximum output power shall remain within +2 dB and -2 dB of the rated output power and total rated output power declared by the manufacturer.

In extreme conditions, the AAS base station maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power and total rated output power declared by the manufacturer.

--------------End of text proposal-------------

References
[1] R4-142463 - priorities for 71, Huawei, Ericsson, NEC, NSN, ZTE .

[2] R4-143416 - TR37.842 v020 v1, AAS_BS_LTE_UTRA Rapporteur.
[3] R4-142464, Way Forward on Conducted Requirements, ALU, Alcatel-Lucent Shanghai Bell, Huawei
[4] 3GPP TR 37.840 V12.0.0, Study of Radio Frequency (RF) and Electromagnetic Compatibility (EMC) requirements for Active Antenna Array System (AAS) base station (Release 12)

[5] TS 36.141

 [6] R4-137066 – Beam definition for radiated TX power requirement, Ericsson et.al.

