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1 Introduction

In RAN4#76bis, there was an agreement [1] on a number of definitions of RF power to be (potentially) used in TS requirement drafting. Subsequent TS drafting efforts have brought the attention to the fact that further variants are needed to adapt all the non-AAS BS requirements to AAS BS. This contribution is a text proposal for TR37.842, suggesting further output power variants.

2 Discussion 
During the process of drafting AAS BS applicable requirements corresponding to non-AAS BS requirements, it has been revealed that addressing output power per TAB connector and per the complete AAS BS system is not enough. In addition, output power also needs to be attributed to a defined group of TAB connectors. Such a group may be the set of TAB connectors transmitting a reference signal into a cell, as described in [2], where the total system may comprise multiple cells, or the TAB connector group transmits one out of several reference signals into the cell during MIMO operation.
It is therefore proposed to add the following output power definitions to TR37.842, sub-clause 8.1.4:

PRated,t,group
The sum of PRated,t,TABC for all TAB connectors in a specified group for a particular band 

PRated,RAT,group
The sum of  PRated,RAT,TABC for all TAB connectors in a specified group for a particular band for a single RAT

PRated,c,group
The sum of PRated,c,TABC for all TAB connectors in a specified group for a single carrier

Pmax,t,group
The sum of Pmax,t,TABC for all TAB connectors in a specified group for a particular band 

Pmax,RAT,group
The sum of  Pmax,RAT,TABC for all TAB connectors in a specified group for a particular band for a single RAT

Pmax,c,group 
The sum of Pmax,c,TABC for all TAB connectors in a specified group for a single carrier

The TAB connector group is suggested to be specified in each requirement in order to avoid a very large number of definitions that each is only used in one occation.
3 Conclusion
· Introduction of output power summation over TAB connector groups is suggested to be introduced.
· The groups will be specified where the use of the group concept is needed.
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5 Text proposal
8.1.4
AAS Base station output power

The objectives of defining conducted output power of the AAS BS are to verify the capabilities of the transmitter to feed antennas and the accuracy of the maximum output power. 
Regulatory review on output power is presented in [2]. The following summarises regulatory views and requirements for BS employing antenna arrays.
-
No specific limits for AAS for terrestrial mobile systems are given in ITU-R Recommendations.
-
For the ECC regulation in Europe there is not output power limit specified and does not give any additional definitions in the AAS area, however there are several spurious emissions limits and Block Edge Mask requirements which impact and limit the maximum transmission power.
-
For the FCC regulation in US, it suggests the transmission limits applicable to the sum at the antenna connectors.
-
For the MIC regulation in Japan, the measurement and calculation method of output power from multiple outputs: 

-
For an adaptive array antenna are given as follows: Measure and sum the output powers or emissions (which are specified by absolute values in the technical conditions) of all the antenna connectors. In this case, the output power of one array element shall be configured with the maximum output power. Then, the output powers of remaining array elements shall be configured as the sum of output powers of all array elements are maximized.
- For MIMO: Measure the output power or emission on each antenna connector. 
Based on the above, the maximum output power shall be declared for each  TAB connector the total output power from all  TAB connector(s) is then derived from the sum of those declarations.  

The rated multi band total output power per TAB connector, PRated,MB,TABC, is the mean power level associated with all bands the manufacturer has declared to be simultaneously available at the TAB connector, during the transmitter ON period in a specified reference condition.
The rated total output power per TAB connector, PRated,t,TABC, is the mean power level associated with a particular band the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition.

The rated RAT output power per TAB connector, PRated,RAT,TABC, is the mean power level associated with a particular band and RAT the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition.

The rated carrier output power per TAB connector, PRated,c,TABC, is the mean power level associated with a particular carrier the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition.

The maximum total output power per TAB connector, Pmax,t,TABC, is the mean power level measured in a particular band at the array boundary antenna connector, during the transmitter ON period in a specified reference condition.

The maximum RAT output power per TAB connector, Pmax,RAT,TABC, is the mean power level measured in a particular band and RAT at the array boundary antenna connectors, during the transmitter ON period in a specified reference condition.

The maximum carrier output power per TAB connector, Pmax,c,TABC, is the mean power level measured on a particular carrier at the array boundary antenna connectors, during the transmitter ON period in a specified reference condition.

The system power in each case can be calculated by adding the declared or measured power from each of the TAB connectors.
PRated,t,sys
- 
The sum of PRated,t,TABC for all TAB connectors for a particular band 

PRated,RAT,sys- 
The sum of  PRated,RAT,TABC for all TAB connectors for a particular band for a single RAT

PRated,c,sys - 
The sum of PRated,c,TABC for all TAB connectors for a single carrier

Pmax,t,sys
- 
The sum of Pmax,t,TABC for all TAB connectors for a particular band 

Pmax,RAT,sys
- 
The sum of  Pmax,RAT,TABC for all TAB connectors for a particular band for a single RAT

Pmax,c,sys - 

The sum of Pmax,c,TABC for all TAB connectors for a single carrier

In addition to the above defined powers, output power attributed to a specified group may also be needed. The group is to be specified in connection with each requirement description.
The group power in each case can be calculated by adding the declared or measured power from each of the TAB connectors in the group.
PRated,t,group
- 
  The sum of PRated,t,TABC for all TAB connectors in a specified group for a particular band 

PRated,RAT,group - The sum of  PRated,RAT,TABC for all TAB connectors in a specified group for a particular band for a single RAT

PRated,c,group - 
  The sum of PRated,c,TABC for all TAB connectors in a specified group for a single carrier

Pmax,t,group
- 
  The sum of Pmax,t,TABC for all TAB connectors in a specified group for a particular band 

Pmax,RAT,group
- The sum of  Pmax,RAT,TABC for all TAB connectors in a specified group for a particular band for a single RAT

Pmax,c,group - 
  The sum of Pmax,c,TABC for all TAB connectors in a specified group for a single carrier

The above represents a complete set of all possible power definitions, any definitions not needed for requirements do not need to be included in the specification and are here for information.

PRated,c,sys , and PRated,c,TABC  must both comply to the values specified in Table 8.1.4-1.
Table 8.1.4-1: AAS Base Station rated output power

	AAS BS class
	 PRated,c,sys
	PRated,c,TABC

	Wide Area BS
	(note 1)
	(note 1)

	Medium Range BS
	≤  [38] dBm +10log(N) (note 2)
	≤38dBm

	Local Area BS
	≤  [24] dBm +10log(N) (note 2)
	≤24dBm

	NOTE 1: There is no upper limit for the PRated,c,sys or PRated,c,TABC of the Wide Area Base Station.
 NOTE 2: N is the same value used in [§8.1.6] Unwanted emissions


The output power requirement is set on the accuracy of the declared output power for each TAB connector at the transceiver boundary.

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

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

Additional regional requirement may be specified if applicable.
=========================== End of text proposal ======================================








































































































































































































































































































































































































































