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1 Introduction

In theRAN4#76 meeting in Beijing, a provisional structure of the core requirement TS for AAS BS was agreed [1]. It was agreed to continue working on the details over the AAS reflector, in order to come up with agreeable TS text for the RAN4#76bis meeting. Further work has been made resulting in a proposed TS structure update in [2]. 
This TP suggests text to clauses 2, 3, and 4 in that structure. In accordance with the agreed work method in [3], a proposed TS text has been discussed extensively over the AAS reflector. The here presented TS text proposal is the result of that discussion. Clause 3.4 is added to respond to drafters of TS text. This is in accordance with proposal in discussion paper [4] in Beijing which called for comments. No objections have been received.

The addition of clause 3.4 is marked as an introduction in both the [2] and in the present document. This also applies to the updates of  the titles in clauses 4.1 and 4.9.
2 References
[1] 

3GPP R4-155242,  TS skeleton, Ericsson, Huawei
[2]

3GPP R4-156441 AAS Technical Specification Skeleton update, Huawei
[3]

3GPP R4-155342,   Plan for completing WI core in 3 meetings, Huawei, Ericsson, Alcatel Lucent, NEC
[4]

3GPP R4-155005,  TS text for coordinate system, Huawei

3 Text proposal

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 25.104: “Base Station (BS) radio transmission and reception (FDD)”.

[3]
3GPP TS 25.105: “Base Station (BS) radio transmission and reception (TDD)”.
[4]
3GPP TS 36.104: “E-UTRA Base Station (BS) radio transmission and reception”.

[5]
3GPP TS 37.104: E-UTRA, UTRA and GSM/EDGE Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception”.
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.
ABA connector: array boundary antenna connector.

Contiguous spectrum:

minimum mequirements: 

multi-band ABA connector : ABA connector supporting operation in multiple operating bandsnon-AAS BS:

non-contiguous spectrum:

non-supporting operating band array boundary antenna connector set: the set of ABA connectors not supporting a referred operating band or band combination in a transceiver array boundary.
operating band supporting array boundary antenna connector set:  the set of ABA connectors supporting a referred operating band or band combination in a transceiver array boundary

single band ABA connector:  ABA connector supporting only single band operation.
test requirement:

test tolerances: 

single band ABA connector:
ABA connector supporting only one operating band
transceiver array boundary:  the conducted interface between the transceiver unit array and the composite antenna array
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

Spherical coordinate defined in clause 3.4.1

Spherical coordinate defined in clause 3.4.1
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

FDD
Frequency Division Duplex

MIMO

Multiple Inputs Multiple Outputs

NOBABACS
non-supporting operating band array boundary antenna connector set

OBSABACS
Operating Band Supporting Array Boundary Antenna Connector Set

OTA
Over The Air

RDN
Radio Distribution Network

TDD
Time Division Duplex
3.4
Spatial parameters
3.4.1 Reference coordinate system

The spatial parameters are specified in a Cartesian coordinate system (x, y, z) or using spherical coordinates (r, ). Directions are defined using the spherical coordinates and The orientation of these coordinates is depicted in the following figures. is the angle in the x-y plane and it is between the x-axis and the projection of the direction vector onto the x-y plane and is defined between －180° and ＋180°, inclusive.  is the angle between the projection of the direction vector in the x-y plane and the vector and is defined between －90° and ＋90°, inclusive. 

[image: image1.emf]x

z

y

f

q


Figure 3.4.1-1: Orthogonal representation of coordinate system
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Figure 3.4.1-2: Definition of the φ angle
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Figure 3.4.1-2:  Definition of the θ angle

The vendor shall declare the location of this coordinate system’s origin in reference to an identifiable physical feature of the base station exterior. The vendor shall also declare the orientation of this coordinate system in reference to an identifiable physical feature of the base station exterior.
3.4.2 Directions diagram

A directions diagram is a two-dimensional Cartesian diagram showing φ on the horizontal axis and θ on the vertical axis.
Declarations of directions, sets of directions, or ranges of directions may be made using directions diagrams. 

The definition of a the directions diagram maps the entire spherical envelope surface to the diagram, but in order to improve resolution, only a relevant range of directions may be shown.


[image: image4]
Figure 3.4.2-2: Directions diagram.

Just like in the reference coordinate system; the θ = -90° represent the same direction regardless of φ direction. The same applies for the θ= 90°. Also, the directions φ = 180°or φ = -180° represent the same directions ((θ, 180°) = (θ, -180°)). 

Every other direction is mapped onto a single point in the directions diagram and all inner points in the directions diagram are mapped to single directions.

Whilst the directions diagram is conformal inside its borders it is not without linear distortion. Geometric centres of ranges shall therefore generally be defined and calculated on the spherical envelope surface before being mapped to a directions diagram. The same caution applies to any value derived from multiple directions.
4.
General

4.1
Relationship between the AAS BS specification and non-AAS BS single RAT & MSR specifications

An AAS BS in distinguished from a non-AAS BS by including a dedicated antenna system in its design. 

The transceiver to antenna RF interface of the AAS BS (referred to as the transceiver array boundary) comprises one or several ABA connectors. One single non-AAS BS antenna connector may correspond to several ABA connectors. Further, functionality corresponding to several non-AAS BS antenna connectors, like e.g. MIMO, may be performed through the transceiver array boundary. 

The present specification requirements are attempted to correspond to non-AAS BS requirements for the corresponding BS functionality where applicable. Many requirements are adaptations of non-AAS requirements per the non-AAS BS antenna connector to AAS BS transceiver boundary requirements.  Many requirements are also direct references to the non-AAS specifications [2],  [3], [4] and [5].

Note
Both specific references and non-specific references occur.

In addition, a new set of requirements referred to as radiated requirements or OTA requirements is introduced. These requirements have no corresponding non-AAS BS requirement.
<This section describes AAS-ETACs and how in general connectors in xx.104 relate to requirements in AAS by scaling>
4.2
Relationship between minimum requirements and test requirements
The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification [X1
] defines test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum mequirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
The  measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle. The shared risk principle is defined in ITU-R M.1545 [X2].

4.3
Conducted and radiated requirement reference points

AAS BS requirements are defined for two points of reference, signified by radiated requirements and conducted requirements.
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Figure 4.3-1: AAS BS with radiated and conducted interfaces

Radiated characteristics are defined over the air (OTA) with a point of reference in the far field (Fraunhofer) region. Radiated requirements are also referred to as OTA requirements. The (spatial) directions in which the OTA requirements apply are detailed for each requirement.

Conducted characteristics are defined at individual or groups of ABA connectors at the transceiver array boundary, which is the conducted interface between the transceiver unit array and the composite antenna array.

The transceiver unit array is part of the composite transceiver functionality generating modulated transmit signal structures and performing receiver combining and demodulation.

The transceiver unit array contains an implementation specific number of transmitter units and an implementation specific number of receiver units. Transmitter units and receiver units may be combined into transceiver units.

The composite antenna array contains a radio distribution network (RDN) and an antenna array. The RDN is a linear passive network that distributes the RF power between the transceiver array boundary and the antenna array, in an implementation specific way
.

How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement sub-clause.

<Captures the transceiver boundary and radiated points>

4.4
Base station classes
The requirements in this specification apply to Wide Area BS, Medium Range BS and Local Area BS classes unless otherwise stated.

Wide Area BS are characterised by requirements derived from Macro Cell scenarios with a UE to AAS BS ABA connector minimum coupling loss equal to 70 dB. 

Medium Range BS are characterised by requirements derived from Micro Cell scenarios with a UE to AAS BS ABA connector minimum coupling loss equal to 53 dB.

Local Area BS are characterised by requirements derived from Pico Cell scenarios with a UE to AAS BS ABA connector minimum coupling loss equal to 45 dB.

4.5
Regional Requirements
<Text to be added>

4.6
Operating Bands and Band Categories

The operating bands and band categories for AAS BS are the same as for non-AAS BS, as described in [5]

NOTE
AAS BS does not support GSM, but BC2 is still applicable for protection of/against GSM operation in BC2 operating bands.

4.7
Channel arrangements

The channel arrangements for AAS BS are the same as those for UTRA non-AAS BS and E-UTRA non-AAS BS as described in [5]

4.8
Requirements for contiguous and non-contiguous spectrum
A spectrum allocation where an AAS BS operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for AAS BS configured for both contiguous spectrum operation and non-contiguous spectrum operation. 

For AAS BS operation in non-contiguous spectrum, some requirements apply both at the RF bandwidth edges and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the RF bandwidth edges and the sub-block edges respectively.

4.9
Requirements for AAS BS capable of multi-band operation
For AAS BS capable of multi-band operation, the RF requirements in clause 6, 7, 9, and 10 apply for each supported operating band unless otherwise stated.

An AAS BS may be capable of supporting multi-band operation in the following implementations of ABA connectors in the transceiver array boundary:

· Different sets of single band ABA connectors support single band operation in separate operating bands.

· All ABA connectors are multiband ABA connectors.

· A combination of single band sets and multi-band sets of ABA connectors provides support of the multiband capability of the AAS BS.

For some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for multi-band operation as detailed in the requirement sub-clause.

If all ABA connectors supporting an operating band are single band ABA connectors, single band requirements for that operating band apply to that set of ABA connectors. 

If all ABA connectors supporting an operating band are multi-band ABA connectors supporting the same operating band combination, multi-band requirements for that band combination apply to that set of ABA connectors.

The case of an operating band being supported by both multi-band ABA connectors and single band ABA connectors is FFS and is not covered by the present release of this specification.
The case of an operating band being supported by multi-band ABA connectors which are not all supporting the same operating band combination is FFS and is not covered by the present release of this specification.

For multi-band ABA connectors supporting the bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the bands.
The RF requirements for multi-band ABA connectors supporting bands for both FDD and TDD are FFS and are not covered by the present release of this specification.


======================================== End of text proposal ===================================
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�To be defined using xx.141 text or reference


�The functionality of these definitions are expected to be useful when drafting (use acronyms in clause 3.3 below) but the actual wording can be improved. For now we use the wording TS drafting and try to update when we have agreed something better.


��To be defined (search for good definition in xx.141


�To be defined (search for good definition in xx.141


�AAS BS conformance specification


�Update references


�Will be deleted once the content is agreed


�To be added later
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