Page 4
Draft prETS 300 ???: Month YYYY


TSG-RAN Working Group 4 (Radio) meeting #62bis
R4-121919
Jeju Island, Korea, 26th - 30th March 2012

Source:
Ericsson
Title:
On parameterization of reference structure 
Agenda item:
8.4
Document for:
Approval
1. Introduction

How to characterise an AAS array has been touched upon, but no conclusion has been reached. A general reference architecture has been agreed, but to be able to set requirements it has to be parameterized. In order to not limit the possible implementations the specification mandates that a specific parameter should be declared but the exact value declared is at the discretion of the manufacturer.
In this contribution we propose a first attempt at how to parameterize the reference structure. We suggest that this is the suggested paramaters are used as a working assumption and that more parameters can be agree as as the need arise.
2. Discussion

In the MSR specification the manufacturer’s declaration is used as a basis for creating a number of test configurations. These test configurations are then used in subsequent test to ensure compliance with the specifications. The advantage with this approach is that it possible to handle the test complexity while still allowing some freedom in what to implement for the manufacturer. We suggest using a similar approach for AAS where the declarations are used as a basis for deriving requirements and tests.
It is important to limit the number of parameters possible to declare and also the number of combinations. At some point we need to trade the extra benefits against the complexity of specification development and testing.  We suggest that we start with a limited set and only add parameters on a need basis.
Here we outline the different areas we belive the declarations must consider.

3. Suggested parameters

For all BS there are typically a number of things that are declared by the manufacturer. Some of the more obvious parameters are for example what band(s) the BS can operate in, what optional requirements the BS meets and which regional requirement meets. These parameters are reasonably obvious and when the specification work is finalized these parameters must be part of the declaration, however at the moment we ignore these parameters.
3.1 Multi carrier and multi RAT parameters

It has previously been suggested that the AAS specifications should be based on MSR specifications [1]. One of the reasons is to avoid duplication of work, i.e. we want to avoid handling AAS features in multiple specifications. This means that an AAS specification should be able to handle multiple RATs and multiple carriers from day one. The implication is that parameters that characterises multi carrier and multi RAT should be defined and declared for AAS as well. For example the manufacturer should declare the supported RAT and the number of supported carriers in total and for each RAT as well as the capability sets as defined in 37.104. In addition it is necessary to declare the supported RF bandwidth and possibly also if the AAS only supports a sbubset of the band.
3.2 Power parameters

One of the more complex parameter sets for MSR is the power parameters. The total power that the BS can supply together with the maximum per RAT and per carrier power as well as the maximum difference between carriers can be declared. In addition these parameters may be RAT specific. Additional complexity is added by the fact that some of the paramaters may have two different values linked to each other, for example it is possible to declare high total power for few carriers and lower total power for more carriers. 

For AAS it is possible to imagine further additions and declarations depending on for example angles of carriers, angular difference between carriers, power per subarray as well as many other possibilities.

The reason for the “parametermania” is that there is a wish to make the declarations fit the performance envelope of BS as close as possible. If there is a certain condition where it is possible to squeeze out a few  extra watts of the BS the manufacturers want to make is possible to declare that specific mode. The obvious benefit is that the hardware can be used as efficiently as possible. The flip side is increase in complexity when developing specifications as well as increasing test complexity. And last but not least, it gets really complicated to understand the exact capabilities of the BS. To not overly complicate the AAS specifications we suggest that the number of power declarations should be as limited as possible.
3.3 Paramaters related to the physical setup of the array

There are a number of parameters related to the physical setup of the array, e.g the number of columns and rows and the number of polarizations supported for each cross. It can be argued that this is implementation details. However if we envision that requirements on the entire array will be broken down onto requirements on individual elements it is necessary to know the physical setup of the array.
Another thing that may be necessary to know when breaking down requirements on the entire array onto individual trancievers is how trancievers map onto individual radiators or groups of radiators.
In [2] two arrays examples are outlined. The 4 antenna MIMO example can be characterised as:
- 2 rows, 2 columns, 2 polarisations.

- 1 TRX is mapped to two radiators in the vertical domain.

The large antenna array is parameterized as:

- 8 rows, 4 columns, 2 polarizations

- 1 TRX is mapped to two radiators in the vertical domain.

3.4 Parameters related to features of the array

Finally there are parameters related to the actual features of the antenna array. This may things like beamwidth, maximum deviation of the beam from the center etc.
For the current set of BS most of the capabilities are mandatory to meet. A large portuion of the RF requirements are for making sure that the BS coexists properly with other users of the spectrum. There are also requirements to ensure that the the BS performs properly, i.e. that the quality of the transmitter and receiver is OK but besides that there are very few features that are optional to implement. The capability to demodulate high speed train comes to mind, but besides that there are not a lot of optional features for a BS.
For AAS this is more complex. It will be necessary to determine what features and capabilities of the array that is mandatory to support and what may be considered an optional feature. Regardless of if the feature is supported or not it may still be necessary to declare the properties of the feature, for example the maximum sweep angle of a beam.

For example should vertical tilt control be mandatory to support for all arrays? If not it will be necessary to declare whether the feature is supported and probably also how much the beam can be tilted.
It is premature to define features at this point in time, however it should be kept in mind that there may be additional parameters. However we should only define these parameters in the specification if it turns out that they are necessary for setting, interpreting and checking complicane for a specific requirement.
4. Proposal

It is proposed that the attached TP is included in the TR.
5. References

[1] R4-120614 “On AAS specification base-line”, Ericsson
[2] R4-121650 “AAS Structure examples“, Ericsson

5.X
Parameters for AAS
The working assumption is that the following parameters need to be declared for an AAS BS:

Parameters related to multi-carrier and multi-RAT operation

· Supported capability set

· Whether non-contiguous operation is supported

· Total number of supported carriers

· Number of supported carriers for each RAT

Parameters related to output power

-
FFS

Parameters related to physical characteristics of the array

-
Number of rows

-
Number of columns
-
Polarisations for the radiators

-
Mapping of trancievers to individual radiators

Parameters related to supported features

-
Which optional AAS features that are supported

-
Characteristics for the supported features

-
FFS

