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1 Introduction
In the current TR text [1] the rated output power per transceiver per carrier (PRAT) are used to reference table 8.1.4-1 where the power for each AAS BS class is listed. The current figures are in square brackets but are the same as the figures in the existing 36.104 document.
In the classification table in 36.104 where there is an upper limit (medium, local and home BS) that limit is modified with the number of antenna ports, where the limit remains the total power for all transmit ports rather than the power per port.

Clearly in the existing specification, for the non-wide area BS classes a relationship between MIMO branches and power has been made, this paper investigates if a similar approach may be adopted for the AAS.

Also BS output power is used a reference to set the interferer power for the reverse intermodulation requirements, its is possible that different power references may be used for the co-location and the intra AAS requirements, hence the definitions of such powers must be clear.
This paper investigates the power requirements for the different BS classes and how they can be sensibly used for AAS power classes. It also suggests a simple method based on power to derive a scaling factor to indicate equivalent number of MIMO branches for the AAS.
2  Discussion
The BS classes are described in [1], this  is also referenced in 36.942 for E-UTRA classifications:
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.
The BS classes do not define a power requirement but a deployment scenario. 
2.1 Power class and MIMO channels

Power class limits are one of the few requirements in 36.104 where some requirements vary depending on the number of transmitter ports (or MIMO channels) most other requirements are per transmitter connector.
In the power class table the upper limit for power per Tx port for the Home, Local and medium area BS classes is effectively modified by the number of transmit antenna ports (i.e. local area BS, 24dBm for 1 Tx Ant port,  21dBm for 2 Tx ant port, 18dBm for 4 Tx Ant port).

It is worth investigating if the reasoning behind this can help in defining a link between power and MIMO layers in the AAS.
2.1.1 Medium and local area classes

As well as the MCL the maxim output power for Medium and  Local area BS are explained in [1], the values are derived from simulations of local/medium area deployment in a macro network so that macro capacity deterioration is less than an agreed level (5 to 10%).

The limitations on the lower power classes represent a maximum power based on the smaller cells operating within existing macro cell deployments. As such the limit is on total power from all the TRX’s in the non-AAS BS and the value is reduces as the number of transmitter antenna ports is increased.

Assuming similar deployments with an AAS of a lower power class (not wide area) the upper limits are assumed to be valid and should be placed on the total power from all the transceiver units not the power of each transceiver unit.

Hence the total power from a medium or local area AAS BS does not really contain any information about how many MIMO channels (equivalent to number of transmit antenna ports in non-AAS) the AAS has.

The medium and local area classes hence cannot use output power as an indication of the number of MIMO layers available. 
2.1.2 Wide area BS

There are currently no 3GPP limits (either upper or lower) on the output power. Practically there may be some regional requirements on maximum EIRP but these are not translated into 3GPP.

In the system scenarios used in [2], values are used for macro BS power (43dBm up to 5MHz channel and 46dBm above 5MHz).

These figures represent perhaps typical output powers for macro BS (20W to 40W) available today. 
In a non-AAS system the relationship between MIMO branches (or transmitter ports) is clear, a 4x4 MIMO system has 4 transceivers and 4 transmitter ports and total power transmitter is 4x the power of each.

If a typical power could be attributed to each transmitter then the number of MIMO ports could be extracted from the total power of the system.

For non-AAS this is not necessary as the number of ports is clear and linking MIMO performance to output power would unnecessarily restrict the BS. However for AAS where it is difficult to define the systems MIMO capability it may be that linking the system ability to create a MIMO channel to the power available may provide a simple means to classify the AAS in terms of MIMO capability.

As the MIMO capability of the AAS has been linked with the scaling factor for the UEM requirements (N), this method offers a reasonable way of ensuring AAS systems which are equivalent to non-AAS systems with high MIMO order are not disadvantaged with excessive UEM requirements, but also ensures that AAS systems are limited at the top end by practicality.

For example if a MIMO branch power requirement were set at 20W (5MHz) then


For a ≤43dBm total power AAS, N=1


For a > 43dBm ≤46dBm total power AAS, N=2


For a > 46dBm ≤49dBm total power AAS, N=4

If resource is added to the AAS to generate additional sectors etc. then this results in additional power being available and hence N would scale in a reasonable fashion.

Practically speaking it would be difficult for N to increase much beyond 4 as the output power would become very high.

The value of N of course is not intended to limit the number of actual BB MIMO channels the AAS is capable of merely to make a reasonable way of equating the AAS to the non-AAS using the power.

2.2 Reference for co-location Reverse interferer

There have been a number of papers on the correct level for the reverse interferer used in the co-location IMD requirement. A WF [3] was approved in RAN4#73 stating:


Ptotal: The power sum of (some or all) TXU(s), 



The exact definition is FFS. 

The argumentation presented in [4] is that it is assumed that as the victim and the interfering BS are co-located then they are similar in nature and have the same transmitter power. Hence the interfering signal power level used is that of the victim BS. 

In this case in the non-AAS system the power used is that at the transmit antenna port, this is the power of a single MIMO branch not the power of the whole system if more Tx branches are used.

In the AAS system it is clear that the power level equivalent to the co-located interferer is not the Transceiver unit power as there may be a large number of transceiver units which contribute to and equivalent MIMO branch.

However it is not clear that the total sum of all the transceiver units is a fair power to use either as the sum of the whole AAS may equivalent to a number of non-AAS MIMO branches.

Once again with no clear definition of MIMO branch being available it becomes difficult to define a requirement. 

However using the simple power based requirement suggested in §2.1.2 a reasonable solution (where the power used can be the total AAS power divided by N) can be identified which is neither unrealistically difficult for the AAS or unrealistically easy and hence has the risk of causing problems in the network.

3 Summary
This paper investigate the definition of output power in the AAS and how it is used as a reference power for other requirements. It shows that the 2 obvious output power values available i.e. the Transmitter unit power and the Power sum of all the transmitter units , are of limited use when translating existing non-AAS requirement to conducted AAS requirements.

The missing information in trying to achieve some level of equivalence is understanding the equivalent number of MIMO branches in the AAS system. As no agreeable way has yet been found to identify this scaling factor this paper suggests a new method based on output power capability and a typical output power capability from common non-AAS macro products.
Where the AAS MIMO equivalence is simply the total AAS power (sum of the Transmitter unit powers) divided by an agreed equivalent non-AAS Macro power level, 20W is suggested in the example but this can be further debated if the idea has any support.
This method has the advantage that it is simple to implement, it has relevance to both the non-AAS systems and the wide area BS simulations which many of the conducted requirements are derived.
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