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Background
As part of the ongoing discussions on specifying the conducted output power requirements for AAS BS [1]-[3], it has become evident that there is a need to better understand the output power related definitions and testing in the current specifications. Due to the use of different terminology for addressing the same term across different specifications (and sometimes within the same specification), there is a possibility of confusion and misinterpretation of the requirements. It is also important to note that there is an ongoing work (example contribution [4]) in parallel on the alignment of the terminology, definitions and symbols across different specifications under the name of BS specification improvements.
This contribution provides some background information on different output power definitions and highlights their usage in the existing specifications. These definitions and terminology needs to be considered as a baseline to specify the output power definitions for the AAS specifications. Furthermore, the terminology for AAS specifications should be aligned to the non-AAS specifications and the agreements made in the ongoing BS specification improvement (alignment) work.
Discussion 
Output power definitions
The following are the present definitions related to output power in TS 37.141:
Carrier power: The power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM/EDGE.
Maximum carrier output power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT output power: The sum of the power of all carriers of the same RAT available at the antenna connector for a specified reference condition.
Maximum total output power: The sum of the power of all carriers available at the antenna connector for a specified reference condition.
RAT power: The sum of all carrier powers for all carriers of the same type. 
Rated carrier output power: The mean power level per carrier that the manufacturer has declared to be available at the antenna connector.
Rated RAT output power: The mean power level per RAT that the manufacturer has declared to be available at the antenna connector.
Rated total output power: The total mean power level that the manufacturer has declared to be available at the antenna connector.
RRC filtered mean power: The mean power of a UTRA carrier as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.
NOTE: The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean power of the same signal.
Total output power: The sum of all carrier powers for all carriers transmitted by the BS.
All the above definitions are presently not directly used in the tests configurations and test procedures in TS 37.141. Additionally, there are several instances where slightly different terminologies with the same intention are used interchangeably. This inconsistent use of output power definitions is further discussed below.
However, the set of definitions above seems to be complete and all are at least needed at some instance in the specification. Hence, the conclusion was therefore that all existing definitions should be kept.
Additionally, the following output power definitions are defined in subclause 6.2.1 of the TS 37.141 which are only applicable to the clause 6.2 (i.e. BS output power requirements) of the specification and overlap with some of the definitions captured above. The intention with these definitions is to add on some further explanation to complement the definitions above. In particular, these definitions characterize if a certain parameter has to be measured or declared by the manufacturer. These definitions are as follows:
The maximum total output power, 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, 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, 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, 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.
Symbols for output power parameters
There are symbols defined for several output parameters in subclause 6.2.1 of TS 37.141 (BS output power testing):
Pmax	Maximum total output power
Pmax,RAT	Maximum RAT output power
Pmax,c	Maximum carrier output power
PRated,c	Rated carrier output power
PREFSENS	Reference Sensitivity power level

It is to be noted that some of these symbols are however not presently used in the specification outside the definitions.
Use of output power definitions
As mentioned above, all the above definitions are presently not directly used in the tests configurations and test procedures in TS 37.141. There are several instances where similar parameters with the same intention are used instead. In sub-clauses 4.7.2 and 4.8, the following terminology is used instead of the defined terms:
	 Terms used in clause 4.7.2 (Manufacturer’s declaration) and 4.8 (Test configurations)
	Defined term in 3.1 (Definitions)

	rated output power per carrier
rated output power [declared for that carrier]
	rated carrier output power

	rated output power for UTRA/E-UTRA/GSM
rated total output power for E-UTRA
total rated output power [RAT implicit]
	rated RAT output power for UTRA/E-UTRA/GSM

	total output power 
total rated output power 
	rated total output power



Observation 1: Different terminology is used to address the same parameter in the current specifications. This may lead to misinterpretation of some requirements. For the AAS specifications, we should try to ensure that the use of terminology is unified throughout the specification. Additionally, the terminology should be aligned with the agreements made in the ongoing BS specification improvement (alignment) work
Power allocation in MSR test configurations
The test configurations in the MSR specification are specified in subclause 4.8. The intention of these test configurations is to elaborate the placement of carriers and the power allocation to these carriers. Both the transmitter and the receiver tests then use these test configurations for carrier allocation and placement. For each of these tests, the applicable test configurations are identified in clause 5 of the specification.
It is noted that regardless of the test configurations used, the power allocated to the carriers is done as follows:
· The power is divided among the carriers such that each carrier gets the same power and
· The sum of the carrier powers is equal to either the rated RAT output power (for single RAT MC scenario) or the rated total output power (for the multi-RAT scenario)  
Based on the principles above, the power allocation in multicarrier/multi-RAT operation may lead to a case where the power of the individual carriers is lower than the (declared) rated carrier output power. 
Observation 2: The power allocation in multicarrier/multi-RAT operation may lead to a case where the power of the individual carriers is lower than the (declared) rated carrier output power
Parameter P in the Unwanted Emissions requirements
Based on the discussions in the last RAN4 meeting, there was some confusion on the parameter P used in the unwanted emissions requirement, specifically for the test requirements applicable to the medium range BS. The parameter P was interpreted as the rated carrier output power PRated,c, which is a manufacturer declared parameter. This interpretation may lead to a relaxed requirement. It is to be noted that the Parameter P has already been clarified as the maximum carrier output power Pmax,c in the 37.141 specifications and the change appears in v11.12.0 of the specifications. The discussion below provides the background behind this change
The purpose of the unwanted emission requirements test is to measure the emissions of the MSR BS, close to the assigned channel bandwidth of the wanted signal, while the transmitter is in operation. As part of the procedure, the BS needs to be configured to transmit at a certain power according to the applicable test configurations in clause 5. Regardless of the applicable test configurations, the observation above (i.e. observation 2) on the power allocation in the case of multi-carrier/multi-RAT test set-up holds.
This means that the power allocated to a certain carrier may in some cases be lower than the declared rated carrier output power. 
An exemplary usage of the parameter P in the UEM requirement for the medium range BS is shown in the following table extracted from TS 37.141. 
Table 6.6.2.5.1-2: Medium Range BS operating band unwanted emission mask (UEM) for BC1 for bands ≤ 3GHz, BS maximum output power 31 < P  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement (Note 1, 2)
	Measurement bandwidth (Note 4)

	0 MHz  f < 0.6 MHz
	0.015MHz  f_offset < 0.615MHz 
	

	30 kHz 

	0.6 MHz  f < 1 MHz
	0.615MHz  f_offset < 1.015MHz
	

	30 kHz 

	(Note 3)
	1.015MHz  f_offset < 1.5 MHz 
	P – 63.5 dB
	30 kHz 

	1 MHz  f  2.6 MHz
	1.5 MHz  f_offset < 3.1 MHz
	P – 50.5 dB
	1 MHz 

	2.6 MHz  f  5 MHz
	3.1 MHz  f_offset < 5.5 MHz
	min(P – 50.5 dB, -13.5dBm)
	1 MHz

	5 MHz  f  min(fmax, 10MHz)
	5.5 MHz  f_offset < min (f_offsetmax, 10.5 MHz)
	P – 54.5 dB
	1 MHz 

	10 MHz  f  fmax
	10.5 MHz  f_offset < f_offsetmax
	P-56dB (Note 5)
	1MHz

	NOTE 1:	For MSR BS supporting non-contiguous spectrum operation within any operating band the test requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-block gaps shall be (P – 56 dB)/MHz.
NOTE2:	For MSR BS supporting multi-band operation with inter RF bandwidth gap < 20MHz the test requirement within the inter RF bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the inter RF bandwidth gap.



In case the parameter P is assumed as the rated carrier output power PRated,c, this will lead to a relaxed emissions limit. The emissions limit should be specified based on the actual power allocated to the carrier, i.e. the measured maximum carrier output power Pmax,c. The inconsistency was introduced in the 37.141 specifications because the parameter P was copied from TS 25.104, which states ‘BS maximum output power P’, which in turn is defined as ‘Maximum output power, Pmax, of the base station as the mean power level per carrier measured at the antenna connector in specified reference condition’.
Observation 3: The Parameter P in the UEM requirements for the medium range BS is in fact Pmax,c , which is the (measured) maximum carrier output power. This has been corrected in version v11.12.0 of the TS 37.141.
Conclusion
This contribution provided some background information on different output power definitions and highlights their usage in the existing specifications. These definitions and terminology needs to be considered as a baseline to specify the output power definitions for the AAS specifications. Furthermore, the terminology for AAS specifications should be aligned to the non-AAS specifications and the agreements made in the ongoing BS specification improvement (alignment) work.
The following observations were made:
Observation 1: Different terminology is used to address the same parameter in the current specifications. This may lead to misinterpretation of some requirements. For the AAS specifications, we should try to ensure that the use of terminology is unified throughout the specification. Additionally, the terminology should be aligned with the agreements made in the ongoing BS specification improvement (alignment) work
Observation 2: The power allocation in multicarrier/multi-RAT operation may lead to a case where the power of the individual carriers is lower than the (declared) rated carrier output power
[bookmark: _GoBack]Observation 3: The Parameter P in the UEM requirements for the medium range BS is in fact Pmax,c , which is the (measured) maximum carrier output power. This has been corrected in version v11.12.0 of the TS 37.141.
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