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1 Background 
The definitions of output power have been discussed in several contributions to previous meetings [1-4]. This paper goes into more details of the issues and presents solutions to the inconsistent definitions and use of power definitions and symbols. A solution for the lack of testing of the declared rated carrier output power is also presented.
2 Discussion 
2.1 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. There are several instances where similar parameters with the same intention are used instead. This inconsistent use of output power definitions is further discussed below.

The set of definitions seems to be complete and all are at least needed at some instance in the specification. The conclusion is therefore that all existing definitions should be kept.

As pointed out in [3] and [4], there is however a missing definition for the term “mean power”, which is used in many places throughout TS 37.141. Since there are accurate definitions for UTRA and E-UTRA carrier mean power in the single-RAT specifications, these can be re-used through references. What is needed in addition is an explanation of mean power for a multi-RAT signal. 

The following definition will cover single-RAT and multi-RAT cases:
Mean power: The power measured in the bandwidth and period of measurement applicable for each RAT

NOTE:
Mean power for an E-UTRA carrier is defined in TS 36.141 and mean power for a UTRA carrier is defined in TS 25.141. In case of a multi-RAT signal, the mean power is the sum of the mean power of all component carriers.

2.2 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
These symbols are however not included in the list of symbols. Note that PRated,c is the only symbol that is presently used in the specification outside the definitions.
There are two possible ways to clarify the situation, of which the first one is preferred:

1) Introduce all symbols in the list of symbols

2) Introduce PRated,c in the list of symbols and delete the other three from subclause 6.2.1.
2.3 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 subclauses 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


The inconsistencies can easily be resolved by replacing the terms used with the correct defined terms.

It was also identified that the term “Pmax” was used in several receiver tests to define how the transmitter was to be set up. The agreed CR in [5] to the previous RAN4bis-meeting resolves that issue.

2.4 Testing of rated carrier output power

The test for BS output power in clause 6.2 of TS 37.141 uses a multi-carrier/multi-RAT test configuration, where the applicable test configuration is identified in clause 5. The result is that the accuracy of the measured carrier power in relation to the configured carrier power is verified under normal multicarrier operating conditions.
It is however noted that in multicarrier/multi-RAT operation, the power of the individual carriers are in general lower than the (declared) rated carrier output power, implying that this power level is not tested. Since the rated carrier output power is one of the most important declared parameter and it is also restricted by the declared BS class, it would make sense that it is verified that the carrier power can be configured to the declared level for each RAT in the capability set.

This is most easily solved by adding a single-carrier test of BS output power, in case the configured carrier output power in the multicarrier test does not equal the declare rated carrier output power. Such a test can be done with reference to the single-RAT test specifications.
It is also noted that the terminology used in subclause 6.2.1.5 (Test requirements) is not consistent. It is stated that the measurement should be compared with the “manufacturer’s rated carrier output power” or the “manufacturer’s rated output power”. Since the test configuration may result in power levels below the rated power, it is in general more consistent to say “configured power”. This is also in line with the wording in the core specification TS 37.104.
3 Conclusion
Solutions for the inconsistent definitions and use of power definitions and symbols were presented above, including a solution for the lack of testing of the declared rated carrier output power. The corresponding Rel-11 CR with proposed changes to resolve the issues can be found in [6]
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