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1 Introduction
Progress on the core specification for the AAS has been rapid over the last few meetings hence a number of specification requirements have been agreed in the core technical specification without and corresponding background information I the technical report. One such set of requirements are the power accuracy requirements which are set on some reference broadcast signals made by the BS.
The intention of this TP is to capture in the TR the reasoning behind the method of specifying these requirements rather than just repeat the requirements as they are in the core TS
2 Discussion
There are a number of broadcast messages which have power accuracy requirements place upon them in addition to the BS maximum output power requirement. These are:
· For UTRA – FDD primary CPICH power, TDD CCPCH power, FDD secondary CPICH power, MIMO mode and MIMO mode with 4 antenna’s
· For E-UTRA – DL RS power
The requirements apply to the power level of a code channel in the case of UTRA and a resources element in the case of E-UTRA. The requirement is applied to the actual power in the signal compared the intended power which is broadcast on the BCH (UTRA) or DL_SCH (E-UTRA).
In non-AAs systems these requirements are applied to a single antenna connector.
This has a fundamental problem that as there is only 1 message per cell if multiple transceivers were serving the same cell (as in MIMO) then not all could meet the requirement at the same time. The requirement effectively limits the system to only having one transceiver (or antenna connector) per cell. This is no doubt unintentional but the problem is exaggerated in AAS where we are structuring the  requirements for multiple TAB connectors per cell from the start.

More explicitly in AAS this raises a problem as if a similar requirement were applied to each TAB connector then it would prohibit beam forming of these signals.

For example – if a beam were formed with  an 8 element array with 1:1  mapping i.e. 8 transceiver units (8 TAB connectors) and the CPICH signal was distributed across the 8 transceiver units. The power of the CPICH indicated  on the BCH would be 8 times the power on each of the TAB connectors, hence they could not hope to meet the required accuracy (2.1dB) the way it is currently defined.

From this example it is quite clear that the accuracy requirement is between the CPICH power indicted on the BCH and the total power of the BCH from all the transceiver units. This is the way that the requirement is now specified, with the caveat that it’s the CPICH power from all the transceiver units that are transmitting CPICH, these transceiver units (or TAB connectors)being declared as a group.
Finally as with all the conducted requirements a means of deriving a means of conformance per TAB connector rather than for a group of TAB connectors has been included.

To do this it is necessary for the vendor to declare an additional piece of information about  the CPICH power distribution over the TAB connector group. If the percentage of CPICH power on each connector in known then the connectors can show conformance to the accuracy requirement separately by showing they meet the broadcast CPICH power level multiplied by their declared percentage of the CPICH power.

3 Summary

The reference signal power accuracy requirements which have been developed for AAS BS have been explained and text fto capture this in the TR provided.
4 References
[1] TR37.842  v1.9.0
[2] TS 37.105 v0.2.0 

5 Text Proposal:

TR37.842  v1.9.0
--------------Start of text proposal-------------
8.1.4
AAS Base station output power
8.1.4.1
Maximum 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

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.

Requirements are placed on both PRated,c,sys , and PRated,c,TABC  as 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(NTXU) (note 2)
	≤38dBm

	Local Area BS
	≤  24 dBm +10log(NTXU) (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: NTXU is the same value used in sub-cluase 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.
8.1.4.2
Reference/Pilot signal power
There are a number of broadcast messages which have power accuracy requirements place upon them in addition to the maximum output power requirement. These are:

· For UTRA – FDD primary CPICH power, TDD CCPCH power, FDD secondary CPICH power, MIMO mode and MIMO mode with 4 antenna’s
· For E-UTRA – DL RS power
The requirements apply to the power level of a code channel (UTRA) or resources element (E-UTRA). The requirement is applied to the actual power in the signal compared the intended power which is broadcast on the BCH (UTRA) or DL_SCH (E-UTRA).

In non-AAs systems these requirements are applied to a single antenna connector [6],[7].

As there is only a single BCH message per cell if applied to AAS BS a similar requirement would effectively limit the system to having only a single TAB connector per cell, this would inhibit many AAS BS features for example it would prohibit beam forming of these signals. In order to beam form the signals it is necessary to distribute the power over a number of antenna elements (and hence TAB connectors) and hence the power broadcast on the BCH would represent the total signal power on all the TAB connectors (in the group transmitting the signal) not the power on any single TAB connector. The requirement(s) therefore must be rephrased to state:

Either 

The signal power broadcast on the BCH is compared to the sum of the reference signal (CPICH, DL RS, etc..) power summed over all the TAB connectors transmitting the signal.

Or

The reference signal (CPICH, DL RS, etc..)  power broadcast on the BCH is multiplied by the fraction of power of that signal declared by the manufacturer on each TAB connector and compared with the power on the TAB connector individually.

The net result on the accuracy of the reference signal is the same in both cases so both should be possible. Information about TAB connector groups or the distribution of the reference signals are provided by vendor declaration.
The same accuracy level as the non-AAS requirements can be applied.
--------------End of text proposal-------------

