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Introduction
This contribution is a resubmission of [5] which was only briefly discussed in the previous RAN4 meeting.

The definitions of power were discussed in RAN4-50 [1]. In this contribution we further elaborate the ideas presented and also propose suitable definitions for the TR. 
Power definitions

In [1] we suggested that output power of a BS could be defined by 4 different parameters.

· Maximum total output power

· Maximum output power per RAT
· Maximum output power per carrier

· Maximum supported power difference between any pair of carriers. This is the same as the difference between the carrier with maximum power and the carrier with minimum power.
It should be noted that these definitions are all related to the configured (maximum) powers for the BS. Depending on the carrier type there may be requirements on the power dynamics of each individual carrier. These requirements are different for each RAT and how to express the dynamic requirements are FFS.

There are different ways of expressing exactly what the valid configurations of powers for the different carriers. We prefer the simple way of expressing the maximum allowed difference between two carriers. This way of expressing the requirement should allow for easier understanding and for easing the test case development.

When creating the power definition there are two design decisions that have to be made. The first decision to make is to decide what parts of the radio spectrum to consider, i.e. how to filter the signal before the power detector. The second decision is over how long time the power should be averaged.

In the frequency domain we suggest to use the same principle as for E-UTRA, i.e. to use a square filter covering the channel bandwidth. For UTRA the channel bandwidth is 5 MHz and 300 KHz for GSM.

For the time averaging in E-UTRA [2] and UTRA [3] specifications the principle is the same. Averaging is done over a continuous time but the minimum time is slightly different (one subframe vs. one timeslot). For GSM [4] the situation is slightly different since the averaging should be done over the “useful part” of the burst. It would be possible to average the GSM carrier over longer periods as well, but the power measured for the same carrier using the definition in TS 45.005 and the MSR specification would be different and be a source for confusion. For this reason we suggest that the time period used for averaging should depend on the technology used for the specific carrier.

To implement the definitions we start with defining the power at the antenna connector of a single carrier. The power per RAT and total power can be easily be derived from there. To define the maximum we use the standard phrase “for a specified reference condition”. With this we mean that the BS is configured in a way so that it should indeed produce the rated power at the antenna connector.

Manufacturer declaration
The BS manufacturer will have to declare the 4 parameters defined above in addition to the number of supported carriers per RAT. An example declaration is shown in Table 1.
Table 1: Example BS power declaration

	Maximum total output  power
	100 W

	Maximum supported carrier power difference
	6 dB

	LTE
	Maximum LTE output power
	80 W

	
	Number of supported carriers
	5

	
	Maximum carrier power (for LTE)
	20 W

	GSM
	Maximum GSM output power
	100 W

	
	Number of supported carriers
	8

	
	Maximum carrier power
	20W


Test related issues
There are numerous ways to declare the power parameters for the BS. However what is more challenging from test perspective is that the BS can be configured in an almost infinite number of ways. This means that it is impossible to test all combinations. This in turn means that for testing it is necessary to define rules to determine which combinations that should be tested. Although defining how to test is not the most urgent task it can still be good to start considering some principles.
· The configurations that result in the total maximum output power provide the worst cases for emissions and should be tested.

· For quality tests the combinations with maximum power differences should be considered since we expect that a high power carrier will degrade a low power carrier more than a high power carrier.

· The number of carriers and their placement should be further considered.

Summary
In this contribution we have presented a proposal for the definition of output powers and also given an example of how a manufacturer may use these for BS declaration. It is suggested that these ideas are captured in the TR by introducing the attached TP.
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Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

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 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.
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

Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Maximum carrier power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT power: RAT power 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: Total output power available at the antenna connector for a specified reference condition.
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). 

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

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 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.

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 

<<< Next updated section >>>
6
Transmitter characteristics

6.1
General

<Text will be added.>

6.2
Base station output power

With multiple carriers of the same or of different types the power definition of the BS is slightly more complicated than for a single carrier BS. The output power for the BS is defined by:

· Carrier power: The output power of a single carrier. 

· RAT power: The sum of the output powers of all carriers belonging to the same RAT.

· Total output power: The sum of the output power of all transmitted carriers.

The carrier power is defined in the frequency domain by using a square filter. For E-UTRA the channel bandwidth is specified in [4], for UTRA the bandwidth shall be 5 MHz and 300 kHz for GSM. For the time domain the different technologies have employed different averaging times. E-UTRA and UTRA can in principle be averaged over any time interval as long as it is longer than a minimum length. For GSM however the averaging period is synchronised to the burst. For this reason the time period used for averaging should depend on the RAT and use the RAT specific averaging time.
To limit the number of possible configurations of the powers a parameter defining the maximum supported carrier power difference is declared by the manufacturer.
An example of how a manufacturer declaration of the power parameters could look like is given in table 6.2.

Table: 6.2 Example manufacturer output power declaration

	Maximum total output  power
	100 W

	Maximum supported carrier power difference
	6 dB

	LTE
	Maximum LTE output power
	80 W

	
	Number of supported carriers
	5

	
	Maximum carrier power (for LTE)
	20 W

	GSM
	Maximum GSM output power
	100 W

	
	Number of supported carriers
	8

	
	Maximum carrier power (for GSM)
	20W


<Text will be added.>

6.3
Output power dynamics

<Text will be added.>

6.4
Transmit ON/OFF power

<Text will be added.>

