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1. Introduction

In previous RAN4 meetings, discussions on various aspects of AAS including application, reference structure etc. has been discussed. In this paper, the discussion on AAS BS classification and output power definition is initiated.
2. Discussion

Given the structure of AAS BS systems and the inclusion of radiating elements into AAS BS, the BS classification as well as output power definition and its accuracy would need further adaptations and modifications. These two aspects are quite fundamental to settle to ensure that the possible requirements are handled in the right context.

2.1 BS classification

Traditionally, the BS classes in RAN4 were defined based on certain fixed MCL (Minimum Coupling Loss) with UTRA (has a complete set of BS classes) as an example below:
4.2
Base station classes

The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations, Local Area Base Stations and Home Base Stations unless otherwise stated. 

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equals to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 99, 4 and 5.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equals to 45 dB.

Home Base Stations are characterised by requirements derived from Femto Cell scenarios.

For AAS BS, it was shown that MCL due to spatial domain characteristics as well as applied application would vary. In [1], it was shown that due to lack of spatial selectivity in the AAS structure as well as different level of down tilt, the MCL and consequently the receiver requirement would be affected; in particular, the array element would experience higher interferer level compared to fixed beam scenarios.

Thus, depending on the agreed applications and the level of MCL impact, the AAS BS classification should consider variable MCL. The MCL in this case would depend on parameterization of the reference structure as well as application and the declared level of tilt/beam control and therefore we encourage further discussions to conclude on reasonable way forward. One possible option could be to adopt the worst case/strictest MCL as a function of parameterization of reference structures and the declared tilt/beam control capability. 

Note that the MCL is also one of the fundamental parameters considering the co-existence scenarios and co-existence simulations.
2.2 Output power definition 
In existing specifications, the output power ranges and accuracy for various BS classes are defined and all requirements are related to the antenna connector.
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.

Rated output power, PRAT, of the base station is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.
6.2.1
Base station maximum output power

Maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition.
The rated output power, PRAT, of the BS shall be as specified in Table 6.0A.

Table 6.0A: 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 (without transmit diversity or MIMO)

< + 17 dBm (with transmit diversity or MIMO)

	NOTE:
There is no upper limit required for the rated output power of the Wide Area Base Station like for the base station for General Purpose application in Release 99, 4, and 5.


6.2.1.1
Minimum requirement

In normal conditions, the Base station maximum output power shall remain within +2 dB and -2dB of the manufacturer's rated output power.

In extreme conditions, the Base station maximum output power shall remain within +2.5 dB and -2.5 dB of the manufacturer's rated output power.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
For AAS BS system, the radiating elements are included and thus the per “antenna connector” concept would require a re-visit. We also need to further discuss if the AAS BS class power is defined as per accumulated power per vertical column measured as conducted or OTA (EIRP) in main direction. The mapping of other requirements e.g. ACLR or UEM would highly depend on how the output power is defined.

In existing deployments based on 3GPP defined BS and fixed beam passive antennas, the output power accuracy requirements are defined at the “antenna connector”. For AAS when radiating elements is included, additional in-accuracies due to radiating elements inaccuracy should be considered and included.
As discussed within the BS class WI, there is a misalignment between different classes and different RATs but this will be sorted out once the WI is finalized. As discussed in other paper [2], for various rationales we have promoted MSR specification as requirement base-line for AAS and a harmonized output power definition in MSR as developed for BS classes WI can be added to the list of benefits using MSR specification as base-line for AAS work.
3. Conclusions

In this paper, the discussion over AAS BS classification and output power definition was initiated. The need for considering variable MCL which highly affect the requirements was further elaborated. The issues for proper definition for output power for various AAS BS classes were also brought up and additional rationale for using harmonized MSR approach as AAS requirement base-line was given.
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