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1 Introduction

During RAN4#64, the relationship of requirement and test points was discussed. Ideally, requirement points should be defined in a manner that enables requirements to be derived that are independent of AAS architecture, antenna characteristics, the AAS application, the test points etc. Tests may then be derived from the requirements, and test points may differ to requirement points.
In the context of the discussion on requirement points, ACLR in particular was discussed. In the current RAN4 meeting, further documents consider the definition point for other requirements such as RX blocking and reference sensitivity [1], [2].

This document proposes text to capture the discussion on ACLR requirements in the technical report and is presented in order to discuss and align how informtation relating to potential requriement definition points should be captured in the TR.

2 References
[1]
R4-125432 “On the requirement definition points for RX blocking”, Ericsson, RAN4#64bis, October 2012

[2]
R4-125433 On “On requirement definition points for reference sensitivity”, Ericsson, RAN4#64bis, October 2012
3 Text proposal
6.4
Requirements for AAS transmitters




In the current requirements specifications, the reference point for defining TX RF requirements and also for testing is the antenna connector. In an AAS system, array behaviour needs to be taken into account, and so further consideration needs to be made as to the points at which requirements should be defined and the points at which tests are defined. 
It is important to note that requirement points need not be the same as test points. Tests need to be able to prove compliance to requirements, but test points are defined depending on the practicalities of the test methodology.
Figure x.x indicates a generic AAS transmiter together with potential application points for TX requirements. Ideally, the following should be considered when defining reference points for requirements:

· Independence from implementation characteristics

· Degree of correlation between TRXs etc.

· Configuration of antenna sub-modules

· Antenna characteristics

· Independence from the AAS application

· Simplicity

· Avoid complex requirement definitions

· Avoid creating unnecessarily tight requirements

· In line with a means of defining regulatory requirements


[image: image1]
Figure x.x Potential reference points for AAS transmitter requirements
6.4.1 ACLR requirement definition
This section considers the possible reference points for definition of ACLR requirements:

Per connector ACLR (Reference point XX)

If ACLR is defined at each antenna connector, then the requirement will be defined in a similar manner to the existing ACLR requirement. If the unwanted emissions between TRXs are well correlated, then the per antenna ACLR will reflect the ACLR distributed in space. However where the correlation between unwanted components is not 100%, then the per antenna ACLR cannot easily be related to the ACLR spatial distribution.
Defining the ACLR per antenna rather than over the array as a whole does not allow for variability between TRX units, since each TRX will need to meet the ACLR requirement.

ACLR definitions on the array as a whole (YY)
There are several means by which ACLR could be defined on the array as a whole:

ACLR defined at all points in space (“Spatial ACLR”)
One potential  method for setting an ACLR requirement is to set e.g. a minimum ACLR at any point in space. In this context, ACLR refers to the ratio of the in-band power measured at the specific point in space to the adjacent channel power, measured at the same point.

If the adjacent channel interference is perfectly correlated with the in-band interference, then the spatial ACLR will be equivalent to the per antenna connector ACLR at every point in space. However with some level of decorrelation between the unwanted emissions between TRXs, the spatial ACLR will show variation.
The spatial ACLR is a ratio of two quantities that are both subject to antenna gain and pathloss. Thus it is defined at every point in space, regardless of the absolute amount of adjacent channel interference that is present. Many of the areas of low ACLR are in fact not likely to cause a system performance issue, because the absolute interference level is also low.
It is FFS whether it is possible to set some minimum value for spatial ACLR that will ensure co-existence for different types of AAS installation and application.

A requirement based on spatial ACLR could be set independently of AAS implementation and application. However it’s relevance is not clear where the interference level is low, and defining a simple requirement may not be straightforward. Further study is needed as to how a spatial ACLR requirement could be set and how spatial ACLR relates to system performance.
ACLR defined at a fixed point in space
An alternative approach is to set a requirement on ACLR defined at a single defined point in space. The “point” would need to be defined but could, for example be zero degree horizontal and vertical azumith to each of the antenna elements. 
Definition of a requirement at a fixed point with respect to the array though is unlikely to be able to produce a requirement that is very independent from the AAS architecture and the application, since the ACLR will depend on the antenna pattern and also on the level of cross correlation between the unwanted components of the TRXs.

ACLR defined at the point of maximum array gain

Instead of defining ACLR at a fixed point in space, the requirement could be defined at the point at which array gain is maximum. Thus the requirement would not define a location in space, but rather the location at which the requirement would be met would depend on the AAS architecture and implementation. The requirement itself could be independent of implementation and architecture.

However the degree of cross correlation between the TRX unwanted components would still influence such a requirement. Figure xx indicates the variation of ACLR at the point of maximum gain depending on the cross TRX correlation; clearly the ACLR varies significantly. Thus the requirement would still depend to some extent on the AAS implementation
[image: image2.emf]0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

35

36

37

38

39

40

41

42

43

44

45

Correlation between TRX

ACLR per TRX


Figure x.x variation of maximum spaial ACLR with per TRX correlation
Requirement defined at points XX and YY

Instead of defining a spatial ACLR only at point XX, an alternative is to measure the absolute level of adjacent channel interference at each point in space (i.e. XX). In this case, a maximum absolute level could be set that would ensure co-existence. Alternatively, to cope with basestations with differing PA power, a maximum absolute interference level could be set that depends on the basestation TX power:

Maximum interference level = (Max interference if BTS power were 0dBm) * BTS power

This above approach could be reformulated as a “fixed reference” ACL:

“Fixed reference ACL” = BTS transmit power / Adjacent channel interference at point X in space

This “fixed reference” ACL is effectively defined at points XX and YY.

The advantage of such a fixed reference approach is that when the absolute interference level is low (due to e.g. distance from the basestation), the fixed reference ACL is high. Spatial ACLR, on the other hand can appear to be low and not to meet requirements in areas of low signal strength, since it is a ratio of received signal strength from the aggressor basestation in which array gain and pathloss appear in both the numerator and denominator.

A fixed reference ACL, if it could be set, would allow for a requirement to be set that would be independent of AAS application and potentially implementation and antenna characteristics. It is FFS how exactly to set a value for the fixed reference ACL and how to relate a requirement for fixed reference ACL to system performance. An ACL defined in such a manner would require consideration of the minimum expected pathloss to the AAS system.
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