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Introduction
The objective of BS classes WI is to specify the RF requirement for E-UTRA medium range and MSR medium range and local area BS classes. The issue of BS output power requirement for MR/LA BS has been discussed during RAN4#61 [1][2] and RAN4#62 [3][4]. An ad-hoc meeting on BS classes WI was hold later and views from companies are summarized and compared, but no conclusions were able to make [5].
This paper further discusses on proposals of output power presented by companies, and a compromised defining method is proposed. The TP on output power requirement for MR/LA BS is attached for approval.
Discussion
BS output power is an important parameter, which is declared by manufacturer. The selecting criteria is to make sure that sufficient coverage range is kept but bring not too much interference to neighbour cells or other systems. The magnitude of output power also affects some other requirements.

In UTRA and E-UTRA specifications, the upper limit of rated output power is dependent on specific BS classes, except for Wide Area BS, which has no limit. It should be noted that rated output power is usually defined on per carrier.
38 dBm is used as rated output power requirement of UTRA MR BS, and the same value has been agreed to use for E-UTRA MR BS.

[4] provides 4 alternative options for E-UTRA MR output power and covers the proposals from other contributions. It can be listed below:

Option 1: Limit the sum of powers available over all the antenna connectors per 5 MHz block.
Option 2: Limit the maximum power available at an antenna connector, i.e. limit the sum of carrier powers for each antenna connector.
Option 3: Limit the maximum power for each carrier at each antenna connector, i.e. the same approach used for UTRA MR and LA.
Option 4: Limit the sum of powers across all antenna connectors for each carrier. This is what is done for E-UTRA LA.
Option 1 is defined on per carrier of all antenna ports in 5MHz unit, and option 2 is defined on overall power of all carriers at one antenna port, both are different from existing defining principle and have the largest impact on existing specification, some other output power related requirement might be affected and need to reconsider.
Option 3 and 4 are derived based on existing defining method of UTRA MR/LA and E-UTRA LA output power respectively. The only difference is whether to have limitation on power of one carrier per antenna port or all antenna ports. It is suggested that the latter one is more reasonable, as it is a natural evolvement of E-UTRA specification and can avoid the possibility of huge output power when antenna ports number grows.
Thus it is proposed to adopt Option 4 as rated output power limit for E-UTRA MR BS.

In MSR specification, not much modification needed due to introduction of MR and LA BS. A note can be added as statement that the configured carrier power limitation of the BS should be referred to single-RAT specification.
Conclusion
Based on above analysis and proposal, we derive the output power requirement for MR/LA BS and capture it into TR for approval.
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Text Proposal
<TP for BS classes Work Item TR 37.xxx v0.2.0 main body>
7.2
Base station output power


7.2.1
Requirement for E-UTRA
BS output power is an important parameter, which is declared by manufacturer. The selecting criteria is to make sure that sufficient coverage range is kept but bring not too much interference to neighbour cells or other systems. The magnitude of output power also affects some other requirements.

In UTRA and E-UTRA specifications, the upper limit of rated output power is dependent on specific BS classes, except for Wide Area BS, which has no limit. It should be noted that rated output power is usually defined on per carrier.

38 dBm is used as rated output power requirement of UTRA MR BS, and the same value has been agreed to use for E-UTRA MR BS.

R4-120593 provides 4 alternative options for E-UTRA MR output power and covers the proposals from other contributions. It can be listed below:

Option 1: Limit the sum of powers available over all the antenna connectors per 5 MHz block.
Option 2: Limit the maximum power available at an antenna connector, i.e. limit the sum of carrier powers for each antenna connector.
Option 3: Limit the maximum power for each carrier at each antenna connector, i.e. the same approach used for UTRA MR and LA.
Option 4: Limit the sum of powers across all antenna connectors for each carrier. This is what is done for E-UTRA LA.
Option 1 is defined on per carrier of all antenna ports in 5MHz unit, and option 2 is defined on overall power of all carriers at one antenna port, both are different from existing defining principle and have the largest impact on existing specification, some other output power related requirement might be affected and need to reconsider.

Option 3 and 4 are derived based on existing defining method of UTRA MR/LA and E-UTRA LA output power respectively. The only difference is whether to have limitation on power of one carrier per antenna port or all antenna ports. It is suggested that the latter one is more reasonable, as it is a natural evolvement of E-UTRA specification and can avoid the possibility of huge output power when antenna ports number grows.

Thus it is proposed to adopt Option 4 as rated output power limit for E-UTRA MR BS.

7.2.2
Requirement for MSR
In MSR specification, not much modification needed due to introduction of medium range BS. A note can be added as statement that the configured carrier power limitation of the BS should be referred to single-RAT specification.
<Next section>
8.2
Base station output power


In MSR specification, not much modification needed due to introduction of local area BS. A note can be added as statement that the configured carrier power limitation of the BS should be referred to single-RAT specification.
<TP for BS classes Work Item TR 37.xxx v0.2.0 Annex A TS 36.104>
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. 

Rated total output power 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 rated output power, PRAT, of the BS shall be as specified in Table 6.2-1.

Table 6.2-1: Base Station rated output power
	BS class
	PRAT

	Wide Area BS
	· (note)



	Medium Range BS
	<  + 38 dBm (for one transmit antenna port)

<  + 35 dBm (for two transmit antenna ports)

<  + 32 dBm (for four transmit antenna ports) 

<  + 29 dBm (for eight transmit antenna ports)

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

<  + 21 dBm (for two transmit antenna ports)

<  + 18 dBm (for four transmit antenna ports) 

<  + 15 dBm (for eight transmit antenna ports)

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

<  + 17 dBm (for two transmit antenna ports)

<  + 14dBm (for four transmit antenna ports) 

<  + 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.

<TP for BS classes Work Item TR 37.xxx v0.2.0 Annex B TS 37.104>
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 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 configured carrier power limitation of each RAT supported by the BS shall be referred to respective single-RAT specification.
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.

<End of TP>
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