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Background and discussion
A discussion on output power for the new BS classes has been ongoing in the previous RAN4 meetings [2-8].

1.
Limit the sum of powers available over all the antenna connectors per 5 MHz block.

2.
Limit the maximum power available at an antenna connector, i.e. limit the sum of carrier powers for each antenna connector.

3.
Limit the maximum power for each carrier at each antenna connector, i.e. the same approach used for UTRA MR and LA.

4.
Limit the sum of powers across all antenna connectors for each carrier. This is what is done for E-UTRA LA.

In [7], Option 3 was proposed by Ericsson at RAN4#62bis as a pragmatic solution, since it provides the greatest flexibility in terms of the definition of output power for BS classes. There were however concerns raised that for a BS with many carriers, the total BS output power could become very high.

While Option 3 is still a very attractive solution, a reasonable way forward is to adopt Option 2 for defining the BS output power. This solution also relates closely to the implementation of the power amplifier, since all carriers usually share the same wideband amplifier. The amplifier has a limited maximum output power which is largely independent of how many carriers are transmitted and Option 2 thus enables the full power of the PA to be used irrespective of the number of and RF bandwidth of E-UTRA carriers. This is even more true for an MSR BS, where there may be different RATs and combinations of RATs on the same PA.
For E-UTRA MR BS, MSR MR BS and LA MR BS, it is thus proposed to limit the rated total output power available at the antenna connector that is declared by the manufacturer. The symbol “Ptot” is introduced in the specification for this declared parameter.
As agreed earlier, the limits are set to 38 dBm for MR BS and 24 dBm for LA BS.
Proposal

It is proposed that the attached text proposals are included in the BS classes Work Item TR [1].
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TEXT PROPOSAL for TR body:
7.2
Base station output power

For the UTRA Medium Range BS class, the maximum output power is limited for each carrier at each antenna connector. For E-UTRA WA BS, there is no limitation on BS power, while there is a limitation for LA and Home BS, set per carrier and port, but limiting the sum of powers across all antenna connectors for 1, 2, 4 and 8 antenna ports. Note that the limit is not a regulatory limit.
For a multicarrier E-UTRA BS or an MSR BS, the same power amplifier is usually shared by multiple carriers or in the MSR case, also carriers of different RATs. The amplifier has a limited maximum output power which is largely independent of how many carriers are transmitted. A limitation of the total output power as summed over all carriers therefore relates closely to the BS implementation and enables as much as possible of the power of the PA to be used irrespective of the number carriers, carrier bandwidths or RAT of the carriers.
For E-UTRA MR BS and MSR MR BS, a limit is therefore set on the rated total output power available at the antenna connector that is declared by the manufacturer. The symbol “Ptot” is introduced in the specification for this declared parameter.
The limits are set to 38 dBm for MR BS.

*********************End of change*****************
*********************Next changed section*****************
8.2
Base station output power

For an MSR BS, the same power amplifier is usually shared by multiple carriers and carriers of different RATs. The amplifier has a limited maximum output power which is largely independent of how many carriers are transmitted. A limitation of the total output power as summed over all carriers therefore relates closely to the BS implementation and enables as much as possible of the power of the PA to be used irrespective of the number carriers, carrier bandwidths or RAT of the carriers.
For MSR LA BS, a limit is therefore set on the rated total output power available at the antenna connector that is declared by the manufacturer. The symbol “Ptot” is introduced in the specification for this declared parameter.
The limits are set to 24 dBm for LA BS.

TEXT PROPOSAL for TR Annex A (TS 36.104):

3.2
Symbols

For the purposes of the present document, the following symbols apply:


Roll-off factor


Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel

BWChannel
Channel bandwidth 

BWChannel_CA 
Aggregated channel bandwidth, expressed in MHz. BWChannel_CA= Fedge_high- Fedge_low.
BWConfig
Transmission bandwidth configuration, expressed in MHz, where BWConfig = NRB x 180 kHz in the uplink and BWConfig = 15 kHz + NRB x 180 kHz in the downlink.

CA_X
CA for band X where X is the applicable E-UTRA operating band

CA_X-Y
CA for band X and Band Y where X and Y are the applicable E-UTRA operating band 

f
Frequency




(f
Separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency

(fmax 
The largest value of (f used for defining the requirement

FC
Carrier centre frequency 

FC_low 
The carrier centre frequency of the lowest carrier, expressed in MHz.

FC_high 
The carrier centre frequency of the highest carrier, expressed in MHz.

Fedge_low 
The lower edge of aggregated channel bandwidth, expressed in MHz. Fedge_low = FC_low - Foffset.
Fedge_high 
The higher edge of aggregated channel bandwidth, expressed in MHz. Fedge_high = FC_high + Foffset.
Foffset 
Frequency offset from FC_high to the higher edge or FC_low to the lower edge.

Ffilter
Filter centre frequency 

f_offset 
Separation between the channel edge frequency and the centre of the measuring filter

f_offsetmax 
The maximum value of f_offset used for defining the requirement

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

Gant 
Net antenna gain

Nant
Number of transmitter antennas 

NDL 
Downlink EARFCN

NOffs-DL 
Offset used for calculating downlink EARFCN

NOffs-UL 
Offset used for calculating uplink EARFCN

NCS
Number of Cyclic shifts for preamble generation in PRACH

NRB
Transmission bandwidth configuration, expressed in units of resource blocks 

NUL 
Uplink EARFCN

P10MHz
Maximum output Power within 10 MHz

PEIRP,N
EIRP level for channel N

PEIRP,N,MAX
Maximum EIRP level for channel N

PEM,N
Declared emission level for channel N

Pmax
Maximum total output Power

Pmax, c
Maximum carrier output power

Pout
Output power

PRAT
Rated output power

Ptot
Rated total output power
PREFSENS
Reference Sensitivity power level 

TA
Timing advance command, as defined in [11]
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T


Basic time unit, as defined in [10]

*********************End of change*****************
*********************Next changed section*****************
6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier 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 rated total output power (Ptot) of the base station is the mean power for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
Maximum output power (Pmax,c) of the base station is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition. 

Rated output power, PRAT, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. 

NOTE:
Different PRATs may be declared for different configurations
The output power of the BS shall be as specified in Table 6.2-1.
Table 6.2-1: Base Station rated output power
	BS class
	Output power limitation

	Wide Area BS
	· (note)


	Medium Range BS
	Ptot < +38 dBm

	Local Area BS
	PRAT <  + 24 dBm (for one transmit antenna port)

PRAT <  + 21 dBm (for two transmit antenna ports)

PRAT <  + 18 dBm (for four transmit antenna ports) 

PRAT <  + 15 dBm (for eight transmit antenna ports)

	Home BS
	PRAT <  + 20 dBm (for one transmit antenna port)

PRAT <  + 17 dBm (for two transmit antenna ports)

PRAT <  + 14dBm (for four transmit antenna ports) 

PRAT <  + 11dBm (for eight transmit antenna ports)

	NOTE:
There is no upper limit for the rated output power of the Wide Area Base Station.


6.2.1
Minimum requirement

In normal conditions, the base station maximum output power shall remain within +2 dB and -2 dB of the rated output power declared by the manufacturer.

In extreme conditions, the base station maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power declared by the manufacturer.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

TEXT PROPOSAL for TR Annex B (TS 37.104):

3
Definitions, symbols and abbreviations

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 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
Carrier aggregation: aggregation of two or more E-UTRA component carriers in order to support wider transmission bandwidths 

Carrier aggregation band: a set of one or more operating bands across which multiple E-UTRA carriers are aggregated with a specific set of technical requirements.

NOTE:
Carrier aggregation band(s) for an E-UTRA BS is declared by the manufacturer according to the designations in Tables 5.5-2 to 5.5-3 of TS 36.104 [4] 

Channel bandwidth: The bandwidth supporting a single E-UTRA, UTRA or GSM/EDGE 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.

Contiguous carriers: a set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.

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.

Configured carrier power: Target maximum power for a specific carrier for the operating mode set in the BS

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.

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

Inter-band carrier aggregation: carrier aggregation of E-UTRA component carriers in different operating bands.

NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.

Intra-band contiguous carrier aggregation: contiguous E-UTRA carriers aggregated in the same operating band. 

Intra-band non-contiguous carrier aggregation: non-contiguous E-UTRA carriers aggregated in the same operating band. 

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.

Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
NOTE:
The Maximum Base Station RF bandwidth for BS configured for contiguous and non-contiguous operation is declared separately.

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 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.
Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).

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 total output power: The total mean power level that the manufacturer has declared to be available at the antenna connector.

Sub-block: This is one contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within an RF bandwidth.

Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

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

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

Transmitter ON period: The time period during which the BS transmitter is transmitting data and/or reference symbols

Transmitter OFF period: The time period during which the BS transmitter is not allowed to transmit

Transmitter transient period: The time period during which the transmitter is changing from the OFF period to the ON period or vice versa

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 

Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

3.2
Symbols

For the purposes of the present document, the following symbols apply:


Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel

BWChannel
Channel bandwidth (for E-UTRA)

BWRF 
Base Station RF bandwidth, where BWRF = FBW RF,high – FBW RF,low 

BWRF,max 
Maximum Base Station RF bandwidth

DwPTS
Downlink part of the special subframe (for E-UTRA TDD operation)

f
Frequency




(f
Separation between the Base Station RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency

(fmax 
The largest value of (f used for defining the requirement

FC
Carrier centre frequency

Ffilter
Filter centre frequency

f_offset 
Separation between the Base Station RF bandwidth edge frequency and the centre of the measuring filter

f_offsetmax 
The maximum value of f_offset used for defining the requirement

Fblock,high
Upper sub-block edge, where Fblock,high = FC,block,high + Foffset, RAT 
Fnlock,low
Lower sub-block edge, where Fblock,low = FC,block,low - Foffset, RAT
FBW RF,high  
Upper RF bandwidth edge, where FBW RF,high  = FC,high + Foffset, RAT 

FBW RF,low  
Lower RF bandwidth edge, where FBW RF,low  = FC,low - Foffset, RAT
FC,block, high

Center frequency of the highest transmitted/received carrier in a sub-block.
FC,block, low

Center frequency of the lowest transmitted/received carrier in a sub-block.

FC,high

Center frequency of the highest transmitted/received carrier.
FC,low

Center frequency of the lowest transmitted/received carrier.

Foffset, RAT
Frequency offset from the centre frequency of the highest transmitted/received carrier to the upper RF bandwidth edge or sub-block edge, or from the centre frequency of the lowest transmitted/received to the lower RF bandwidth edge or sub-block edge for a specific RAT.

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

PEM,N
Declared emission level for channel N

Pmax
Maximum total output power

Pmax,RAT
Maximum RAT output power

Pmax,c
Maximum carrier output power

PREFSENS

Reference Sensitivity power level

Ptot
Rated total output power

Wgap
Sub-block gap size

Figure 3.2-2: Illustration of RF bandwidth related non-contiguous Multi-standard Radio.

*********************End of change*****************
*********************Next changed section*****************
6.2
Base station output power

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 configured carrier power is the target maximum power for a specific carrier for the operating mode set in the BS within the limits given by the manufacturer’s declaration.

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 rated total output power is the total mean power level that the manufacturer has declared to be available at the antenna connector.
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.

The rated total output power, Ptot, of the BS shall be as specified in Table 6.2-1.
Table 6.2-1: Base Station rated output power
	BS class
	Ptot

	Wide Area BS
	(note)

	Medium Range BS
	<  + 38 dBm

	Local Area BS
	<  + 24 dBm)

	NOTE:
There is no upper limit for the rated total output power of the Wide Area Base Station.


6.2.1
Minimum requirement

In normal conditions, the maximum carrier output power shall remain within +2 dB and -2 dB of the configured carrier power declared by the manufacturer.

In extreme conditions, maximum carrier output power shall remain within +2.5 dB and -2.5 dB of the configured carrier power declared by the manufacturer.

The definition of the output power parameters declared by the manufacturer can be found in TS 37.141 [10].

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
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