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Background
The BS output power was brought up as one of the main regulatory requirements for LAA BS in discussions at RAN4 in Beijing [2]. Based on the way forward agreed in Beijing [3] and the principles established in [4] for regional requirements, this paper proposes how to handle the regulatory BS power limits. A text proposal is also made for TS 36.104.
This proposal is a revision of [5], without the BS power class and related PRAT limit removed.
Discussion
There is a range of different regional requirements applicable for LAA, as identified in the SI report [1].These include emission limits such as Maximum transmit power,  Peak conducted power, average PSD, directional antenna gain limits, Maximum mean EIRP, EIRP density, EIRP elevation angle mask, out-of-band emission. Note that the terminology used for emission limits in the regulation as shown above may not always the same as used in 3GPP and may have to be “transposed” to the terminology for 3GPP RF requirements. 

The general approach to the regional requirements for LAA BS is discussed in [2] and the following is proposed specifically for BS output power:

· No specific regulatory requirements for base station output power in RAN4 specifications for LAA base station 

· A general statement, stating that there is additional international regulation the BS may have to comply with.

· An informative statement saying that in case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H of TS 36.104.

The BS output power requirement verifies the actual output power level and sets how much it is allowed to deviate from the rated power of the BS. The measured BS output power derived in the corresponding test can also be used as for assessment of the regulatory requirements on transmitted power, power spectral density, EIRP, etc. It is therefore not necessary to add further requirements or tests.

Proposal

It is proposed no specific regulatory requirement is given for LAA BS power and that a general reference is given to the related regulatory limits, as outlined in the attached text proposal.
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TEXT PROPOSAL (based on 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

	Local Area BS
	<  + 24 dBm

	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.


In addition for License-Assisted Access BS, the BS may have to comply with the applicable BS power limits for Band [45] operation established regionally, when deployed in regions where those limits apply and under the conditions declared by the manufacturer. The regional requirements may be in the form of conducted power, power spectral density, EIRP and other types of limits. In case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H.

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.

