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1. Introduction
This contribution addresses a few open issues related to power definitions and power allocation in TCs which need to be resolved in order to finalize [1].
2. Discussion

Power allocation for TC4
Issues:

· [1] Clause 4.7.2 (Manufacturer’s declarations of supported RF configurations) was drafted at the early stages of developing TS37.141 without considering the test case for modulation accuracy (still open) and other details of the TCs (as defined in the meantime). It’s therefore incomplete and needs to be updated in order to finalize [1].
· Mapping of the test-models to the TCs used for modulation accuracy tests in clause 4.9.2 is still open. This mapping will have to differ from the currently defined mapping for the TCs used in all the other TX tests, as higher order modulation carriers (HOM) need to be introduced into the TC. Consequently, the TX characteristics of these modified TCs using HOM carriers will differ from the one of current TCs and therefore power allocations for carriers using HOM needs to be specifically reflected.
· In this respect, TS51.021 contains the following declaration. The corresponding parameters are also needed in some of the MSR TCs in order to be able to derive the power allocation for modulation accuracy tests in an unambiguous manner based on manufacturer’s declarations only.
For BTS belonging to a multicarrier BTS class, the manufacturer shall declare the maximum output power per carrier in case that all carriers are operated at the same nominal output power. The declaration shall be given for each modulation and for each supported number of carriers up to the maximum number on each antenna port.
Proposed resolution:

· Revise clause 4.7.2 (Manufacturer’s declarations of supported RF configurations) by adding power declarations per modulation in a similar manner as for the MCBTS in TS51.021 shown above.
· Define the configuration of the used test-models within the TCs used for testing modulation quality in clause 4.9.2
· Clarify in the power allocation Subclauses in 4.8.4 that in case that a TC is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in clause 4.7.2. 
· This is done in the following TP for TC4x
It shall be noted that the proposed revisions of clause 4.7.2 and others, does not lead to increased testing efforts, as adding power declarations per modulation method is targeted solely for the modulation accuracy tests, not impacting the already existing TX tests based on GMSK signals in the TC4x. 
Therefore also no further specification effort is required (in addition of finalizing the procedural details of the modulation accuracy tests) in order to close the outstanding issues related to power definitions and power allocation.
Proposed TP:

----- Begin TP for this section -----
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:

General Parameters:

· The supported operating bands defined in subclause 4.4. 

· The frequency range within the above frequency band(s) supported by the BS.

· Supported capability set

· The maximum RF bandwidth supported by a MSR BS within an operating band when the BS is configured with carriers of different RATs.

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

· Maximum supported power difference between carriers

· Total number of supported carriers

Parameters related to operation of GSM:

· The maximum number of supported GSM carriers

· The maximum RF bandwidth supported by the MSR BS when configured with GSM carriers only

· 
· The rated output power per GSM carrier 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. The declaration shall be given for each supported modulation.
Parameters related to operation of UTRA:

· The maximum number of supported UTRA carriers

· The maximum RF bandwidth supported by the MSR BS when configured with UTRA carriers only

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

· The rated output power per UTRA carrier

Parameters related to operation of E-UTRA:

· Which of the E-UTRA channel bandwidths specified in TS 36.104 [5] clause 5.6 are supported

· The maximum number of supported E-UTRA carriers

· The maximum RF bandwidth supported by the MSR BS when configured with E-UTRA carriers only

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

· The rated output power per E-UTRA carrier

----- End TP for this section -----
---- Begin TP for next section -----
4.9.2
Test models
a) Unless otherwise stated, carriers within MSR test configurations used for transmitter tests shall be configured as follows:

•
UTRA FDD carriers shall be configured according to TM1 as defined in TS 25.141 [10] subclause 6.1.1.1.

•
UTRA TDD carriers shall be configured according to Table 6.1A as defined in TS 25.142 [12] subclause 6.2.4.1.2.

•
E-UTRA carriers shall be configured according to E-TM1 as defined in TS 36.141 [9] subclause 6.1.1.1.

•
GSM carriers shall use GMSK modulation as defined in TS 51.021 [11] clause 6.2.2.

The configuration of the carriers in test configurations used for testing modulation quality and frequency error shall be as follows:
· For the case that modulation accuracy is measured for UTRA FDD, the UTRA FDD carriers shall be configured according to the supported TMx as defined in TS 25.141 [10] subclause 6.1.1.x whilst any remaining carriers from other RAT(s) shall be configured according to a). 
· For the case that modulation accuracy is measured for UTRA TDD, the UTRA TDD carriers shall be configured according to the supported modulation in Table 6.1A as defined in TS 25.142 [12] subclause 6.2.4.1.2 whilst any remaining carriers from other RAT(s) shall be configured according to a).
· For the case that modulation accuracy is measured for E-UTRA, the E-UTRA carriers shall be configured according to the supported E-TMx as defined in TS 36.141 [9] subclause 6.1.1.1 whilst any remaining carriers from other RAT(s) shall be configured according to a).
· For the case that modulation accuracy is measured for GSM, the GSM carriers shall be configured for the supported modulation according to TS 51.021 [11] clause 6.2.2 whilst any remaining carriers from other RAT(s) shall be configured according to a).
For the test of certain RF requirements clause 5 refers to the test configurations as defined in the single-RAT specifications. In this case, the transmitter test signals and test models as defined within the referred test specification for the RF requirement shall be used.
----- End TP for this section -----
----- Begin TP for next section -----
4.8.4.4
TC4 power allocation

b) Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations in clause 4.7.2 a) 
c) In case that TC4 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in clause 4.7.2. The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).

If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased. 

----- End TP for this section -----
‘Rated’ vs ‘Configured’ carrier power

Issues:

· The use of ‘Rated’ vs ‘Configured’ carrier power is not consistent in [1]:
· Configured carrier power is defined in clause 3.1, but never used within the test procedures / requirements.
· ‘Rated’ (carrier, RAT, total) power terms are used for definition of the TCs in clause 4.8 and within the test procedures / requirements. These terms are also listed in clause 4.7.2 as parameters to be declared, but they are nowhere defined.
Proposed resolution:
· add ‘Rated’ (carrier, RAT, total) power terms to clause 3.1

· remove Configured carrier power from [1]

· clarify in clause 6.2.1.5 (Test Requirements) that the manufacturer's rated carrier output power is used
Proposed TP:

----- Begin TP for this section -----
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same x term, if any, in TR 21.905 [1]. 
Band category: A group of operating bands for which the same MSR scenarios apply
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously 

Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Carrier: The modulated waveform conveying the E-UTRA, UTRA or GSM/EDGE physical channels
Channel bandwidth: The bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

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.


Downlink operating band: The part of the operating band designated for downlink. 

Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements

Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Maximum carrier output power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT power: The sum of the power of all carriers of the same RAT available at the antenna connector for a specified reference condition.
Maximum throughput: The maximum achievable throughput for a reference measurement channel. 

Maximum total output power: The sum of the power of all carriers available at the antenna connector for a specified reference condition.

Measurement bandwidth: The bandwidth in which an emission level is specified.

MSR Base station: Base Station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s). 

Multi-carrier transmission configuration: A set of one or more contiguous carriers that a BS is able to transmit simultaneously according to the manufacturer’s specification.
Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.

Operating band: A frequency range in which E-UTRA, UTRA or GSM/EDGE operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for a BS is declared by the manufacturer.

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.
RAT power: The sum of all carrier powers for all carriers of the same type.

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.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

Total output power: The sum of all carrier powers for all carriers transmitted by the BS.

Transmission bandwidth: Bandwidth of an instantaneous E-UTRA transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest E-UTRA transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

Uplink operating band: The part of the operating band designated for uplink. 

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements. 

----- End TP for this section -----
----- Begin TP for next section -----
6.2
Base station output power

6.2.1
Base station maximum output power

6.2.1.1
Definition and applicability

Output power of the base station is the mean power delivered to a load with resistance equal to the nominal load impedance of the transmitter.


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.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the ranges defined for the Normal test environment in Annex B.
6.2.1.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.2.1.

6.2.1.3
Test purpose

The test purpose is to verify the accuracy of the maximum carrier output power across the frequency range and under normal and extreme conditions for all transmitters in the BS.

6.2.1.4
Method of test

6.2.1.4.1
Initial conditions

Test environment: 
normal; see Annex B.2.

RF bandwidth position to be tested: 
BRFBW, MRFBW and TRFBW; see subclause 4.9.1.

In addition, on one ARFCN, UARFCN or E-ARFCN only, the BS output power test shall be performed under extreme power supply as defined in Annex B3.

NOTE:
Tests under extreme power supply also test extreme temperature.

Connect the power measuring equipment to the MSR base station antenna connector as shown in Annex D.1.1.

6.2.1.4.2
Procedure

1)
Set the base station to transmit at maximum power according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.
2)
Measure the mean power for each carrier at the base station antenna connector.

6.2.1.5
Test Requirements

In normal conditions, the measurement result in step 2 of 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 and for GSM/EDGE remain within +3.0 dB and –3.0 dB of the manufacturer's rated carrier output power.

In extreme conditions, measurement result in step 2 of 6.2.1.4.2 shall for UTRA and E-UTRA remain within +3.2 dB and –3.2 dB of the manufacturer's rated carrier output power and for GSM/EDGE remain within +3.5 dB and –3.5 dB of the manufacturer's rated carrier output power.

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex C.

----- End TP for this section -----
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