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1 Background 
As part of the BS specification improvement work, the need for testing the declared rated carrier output power was discussed in RAN4#71 [1]. This contribution provides a more detailed description on this issue and presents a solution. Moreover, the contribution also proposes to introduce consistency in the use of output power terminology in the specification. A corresponding CR to the MSR test specification (37.141) is also submitted in [2]. 
2 Discussion 
2.1 Output power definitions

Some of the output power definitions in 37.141 relevant to this discussion are noted below:
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.

2.2 Manufacturer’s Declaration of output power definitions

It is noted that the output power definitions listed in section 2.1 are the parameters that are declared by the manufacturer as part of the supported RF configurations. These declarations are found in sub-clause 4.7.2 of TS 37.141 as follows (with only relevant text shown below):
****** Start of excerpt from 37.141***** 

4.7.2
Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

a)
General Parameters:

●
The rated total output power as a sum over all RATs

•
for contiguous spectrum operation.

•
for non-contiguous spectrum operation
b)
Parameters related to operation of GSM:

●
The rated carrier output power for GSM for each supported number of GSM carriers up to the maximum, for the case that all carriers are operated at the same nominal output power. 

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

c)
Parameters related to operation of UTRA:

●
The rated RAT output power for UTRA as a sum of all UTRA carriers

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The rated carrier output power for UTRA

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

d)
Parameters related to operation of E-UTRA:

●
The rated RAT output power for E-UTRA as a sum of all E-UTRA carriers

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

●
The rated carrier output power for E-UTRA

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

****** End of excerpt from 37.141***** 

Observation 1:

It is noted that the manufacturer shall declare both the “rated RAT output power, as a sum of all carriers” and the “rated carrier output power” for the supported RF configurations, regardless of single-carrier or multi-carrier operation.
2.3 Testing of rated carrier output power

The objective of the test for BS output power in clause 6.2 of TS 37.141 is to verify the accuracy of the measured carrier power in relation to the configured carrier power under normal operating conditions.

The test uses a multi-carrier/multi-RAT test set-up, where the applicable test configuration is identified in clause 5. 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. This means that the rated carrier output power (i.e. the declared power per carrier) level is not tested. 
Since the rated carrier output power is one of the most important declared parameters 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.

Proposal 1:

Introduce a single-carrier test of BS output power, in case the configured carrier output power in the multicarrier test does not equal the declared rated carrier output power for single carrier. Such a test can be done with reference to the single-RAT test specifications.
2.4 On the use of output power terminology
It is noted that the use of terminology in sub-clause 6.2.1.5 (Test requirements) of 37.141 is not completely correct. It is stated that the measurement should be compared with the “manufacturer’s rated carrier output power” or the “manufacturer’s rated output power”. 
****** Start of excerpt from 37.141***** 

6.2.1.5
Test requirements

In normal conditions, the measurement result in step 2 of subclause 6.2.1.4.2 shall for UTRA and E-UTRA remain:

within +2.7 dB and –2.7 dB of the manufacturer's rated carrier output power for carrier frequency f ≤ 3.0 GHz,

within +3.0 dB and –3.0 dB of the manufacturer's rated output power for carrier frequency 3.0 GHz < f ≤ 4.2 GHz,

:

:

****** End of excerpt from 37.141***** 

As elaborated in section 2.3, the power allocation (per carrier) in multi-carrier/multi-RAT operation is generally lower than the declared rated carrier output power and the objective of the BS output power testing is to verify the accuracy of the measured carrier power in relation to the configured carrier power under normal operating conditions. Hence, it is more appropriate to use the term “configured power” in this context. This is also in line with the wording in the core specification TS 37.104.

Proposal 2:

Use the term “configured carrier output power” instead of “rated carrier output power” in sub-clause 6.2.1.5 of the TS 37.141.

3 Conclusion
Solutions for the inconsistent definitions and use of power definitions were presented above, including a solution for the lack of testing of the declared rated carrier output power. The following major observations & proposals were made:

Observation 1:

It is noted that the manufacturer shall declare both the “rated RAT output power, as a sum of all carriers” and the “rated carrier output power” for the supported RF configurations, regardless of single-carrier or multi-carrier operation.

Proposal 1:

Introduce a single-carrier test of BS output power, in case the configured carrier output power in the multicarrier test does not equal the declared rated carrier output power for single carrier. Such a test can be done with reference to the single-RAT test specifications.

Proposal 2:

Use the term “configured carrier output power” instead of “rated carrier output power” in sub-clause 6.2.1.5 of the TS 37.141.

The corresponding Rel-11 CR with proposed changes to resolve the issues can be found in [2]
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