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Introduction
[bookmark: _GoBack]During previous RAN4 meetings, the concept of AAS-ETAC has been agreed as a tool for defining emissions and other requirements [1]. The emissions requirements will be derived from the existing requirements and will be based on the number of AAS-ETAC. However, counting the number of AAS-ETAC is still a matter of some ambiguity [2]. Once the ambiguities are resolved, the requirement for total emissions will be based on the total number of AAS-ETAC.
It has been discussed that that the concept of AAS-ETAC could also be applied to the definition of BS rated output power. This document highlights different aspects around specifying the conducted output power requirement for an AAS BS and provides a proposal on specifying the BS rated carrier output power for an AAS BS. The contribution further provides exemplary text that is proposed to be added to the TR 37.842.
Background
During RAN4#74bis, the topic of emissions was discussed and a framework proposal was agreed. The proposal defined a new term, AAS-ETAC and proposed that the emissions should apply once per AAS-ETAC; i.e. scaling is according to AAS-ETAC. 
The same framework of AAS-ETAC can also be used to specify the conducted output power requirements for the AAS BS.
BS rated output power in 37.104
The base station rated output power is captured in 37.104 as follows:
<Beginning of extracted text>
6.2	Base station output power
The configured carrier power is the target maximum power for a specific carrier for the operating mode set in the BS within the limits given by the manufacturer’s declaration.
The maximum total output power, Pmax, of the base station is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition.
The maximum RAT output power, Pmax,RAT, of the base station is the mean power level measured at the antenna connector during the transmitter ON period for a specific RAT in a specified reference condition.
The maximum carrier output power, Pmax,c of the base station is the mean power level measured at the antenna connector during the transmitter ON period for a specific carrier in a specified reference condition.
The rated carrier output power, PRated,c, of the base station is the mean power level for a specific carrier that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
The rated carrier output power of the BS shall be as specified in Table 6.2-1.
Table 6.2-1 Base Station rated carrier output power
	BS class
	PRated,c

	Wide Area BS
	(note)

	Medium Range BS
	≤+ 38 dBm

	Local Area BS
	≤+ 24 dBm

	NOTE:	There is no upper limit for the rated carrier output power of the Wide Area Base Station.



6.2.1	Minimum requirement
In normal conditions, the maximum carrier output power shall remain within +2 dB and -2 dB of the configured carrier power declared by the manufacturer.
In extreme conditions, maximum carrier output power shall remain within +2.5 dB and -2.5 dB of the configured carrier power declared by the manufacturer.
The definition of the output power parameters declared by the manufacturer can be found in TS 37.141 [10].
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal..
<End of extracted text>

It is important to note that:
· Under normal conditions, the requirement is that the maximum carrier output power (which is measured) is within +-2dB (normal conditions) of the rated carrier output power (which is declared).

· Base stations declared as fulfilling Medium Range or Local Area requirements are subject to a restriction on their rated carrier output power.
3.1 	Number of antenna Connectors
It is important to note that the transmitter requirements in TS 37.104 are in general specified at the BS antenna connector. This is marked in sub-clause 6.1 of TS 37.104 as follows:
<Beginning of extracted text>
Unless otherwise stated, the transmitter characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (test port B).
[image: ]
Figure 6.1-1: Transmitter test ports
<End of extracted text>
This means that the requirement is applicable at each antenna connector and the limits on transmit power levels specified in table 6.2-1 above may be different depending on the number of antenna connectors in the BS. Thus for a BS with N antenna connectors, the rated carrier output power of the BS will be N times larger than the rated carrier output power per connector.
As a practical example, consider the illustration in figure 3.1-1 where a base station declared as medium range with different number of antenna connectors is shown. In the first case, the BS comprises of only 1 antenna connector and hence the declared rated carrier power can be up to 38 dBm. In the second case, the BS comprises of 4 antenna connectors. In this case, the rated carrier power per antenna connector can be up to 38dBm and the BS could in fact transmit up to 44dBm per carrier (where the same carrier is transmitted over all antenna ports). In the third case, the BS comprises of 8 antenna connectors and may transmit up to 37dBm per carrier.
[image: ]
Figure 3.1-1: Scenario showing different number of antenna connectors on a BS
Where PRated,sum  is the sum of rated carrier output power across different antenna connectors

BS conducted output power for AAS
In addition to the OTA power, a requirement on conducted output power will apply for Rel-13 AAS. The requirement should continue to be applicable at antenna connectors and thus will continue to be in the form of the maximum carrier output power being within +-2dB (or 2.5dB in extreme conditions) of the rated carrier output power.
In order to specify the BS rated carrier output power as a conducted requirement and maintain a link with the current specifications, the concept of defining the rated carrier output power in relation to AAS-ETAC can be applied. This is based on an assumption that the number of AAS-ETAC (however the number is agreed to be calculated in detail; see [3]) reflects the number of antenna connectors that would be used by a base station fulfilling 37.104 and providing the same MIMO functionality. As a basic principle, the declared rated carrier output power can be specified as the declared carrier power per AAS-ETAC. Under this principle, there may be the following two scenarios:
1. Number of Transceivers is = Number of AAS-ETACs
This is the scenario where one transmitter is mapped to one ETAC and is equivalent to the conventional non-AAS BS. In this case, it is possible to specify the conducted output power requirements on a per transmitter/transceiver level without scaling.
It is to be noted that Figure 4-1 shows the simplest case of 1:1 mapping; in reality it could very well be that each AAS-ETAC is mapped to all transmitters. 

2. Number of Transceivers is > Number of AAS-ETACs
This is the scenario where multiple transmitters are mapped to one AAS-ETAC. Since the AAS-ETAC (which is a logical entity) in this case may be distributed across multiple transmitters, there is no means to identify a physical point at which AAS-ETAC power can be measured. Furthermore, a group of transmitters may share their total power between AAS-ETACs. It is therefore not possible to specify conducted output power requirements on a per transmitter/transceiver level without scaling.
These two scenarios are illustrated in figure 4-1.
[image: ]
Figure 4-1: Relation between the number of transceivers and the number of AAS-ETACs
The conducted requirement on the BS rated carrier output power needs to be specified in a way to ensure that both the above mentioned scenarios are covered. Furthermore, the current BS rated carrier output power limits (which are specified on the antenna connector level) need to be scaled by the number of AAS-ETACs to find the limit on the rated carrier output power for an AAS BS.
It is important to note that stating the declared rated carrier output power as a rated total output power (from all transceivers) in no way restricts implementation freedom; power can be distributed between transmitters and between AAS-ETAC in any desired manner. The contribution in [4] discusses these issues in more detail.
Proposal 1: The limit on AAS declared rated carrier output power for local area and medium range should be the current 37.104 limit increase with 10log(#AAS-ETAC).
Requirements on the AAS BS conducted output power:
In order to specify the conducted output power requirement, the principles adopted for the emission requirements can be applied as well. The requirement can be specified by either measuring the output power of each transmitter and making a summation, or subjecting each transmitter to an individual requirement equal to (Declared rated carrier power – 10log(#transceivers) ). From a requirement specification perspective, it would make sense to allow compliance to any of these two options.
Proposal 2: The requirement should allow compliance to either of the following two options:
· Sum of measured power at each transceiver is within +-2 (or 2.5 in extreme conditions) dB of the declared carrier output power
· Measured power at each transceiver is within +-2 (or 2.5) dB of the declared carrier output power – 10log(#transceivers)
Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: The limit on AAS declared rated carrier output power for local area and medium range should be the current 37.104 limit increase with 10log(#AAS-ETAC).
Proposal 2: The requirement should allow compliance to either of the following two options:
· Sum of measured power at each transceiver is within +-2 (or 2.5 in extreme conditions) dB of the declared carrier output power
· Measured power at each transceiver is within +-2 (or 2.5) dB of the declared carrier output power – 10log(#transceivers)
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