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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

<Text to be added>
1
Scope

The present document is a Technical Report of the Study Item for RF and EMC requirements for AAS, which was approved at TSG RAN #53 [2]. The report provides definition of AAS BS, the analysis of RF and EMC requirements for the corresponding deployment scenarios, as well as the test aspects of AAS BS. The possible impacts on the BS specifications are also included.
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]
RP-111349, “Study of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station”.
[3]
Recommendation ITU-R SM.1541, “Unwanted emissions in the out-of-band domain” (2001).

[4]
Recommendation ITU-R M.1580-1, “Generic unwanted emission characteristics of base stations using the terrestrial radio interfaces of IMT-2000” (2002-2005).

[5]
Recommendation ITU-R M.1678, ”Adaptive antennas for mobile systems” (05/2004).

[6]
CEPT/ERC/Recommendation 74-01, “Unwanted Emissions in the Spurious Domain” (Cardiff 2011).

[7]
ECC Recommendation 11(06), “Block Edge Mask Compliance Measurements for Base Stations” (October 2011).

[8]
Decision 2008/477/EC, “COMMISSION DECISION of 13 June 2008 on the harmonisation of the 2 500-2 690 MHz frequency band for terrestrial systems capable of providing electronic communications services in the Community”

[9]
Decision 2010/267/EU, “COMMISSION DECISION of 6 May 2010 on harmonised technical conditions of use in the 790-862 MHz frequency band for terrestrial systems capable of providing electronic communications services in the European Union”.

[10]
ECC Recommendation (02)05, “Unwanted Emissions”.

[11]
“Emissions Testing of Transmitters with Multiple Outputs in the Same Band (e.g., MIMO, Smart Antenna, etc)”, KDB publication no 662911 D01, FCC Office of Engineering and Technology Laboratory Division, 10/25/2011.

[12]
“MIMO with Cross-Polarized Antenna”, KDB publication no 662911 D02, FCC Office of Engineering and Technology Laboratory Division, 10/25/2011.

[13]
International Telecommunications Union Radio Regulations, Edition of 2008.

[14]
Recommendation ITU-R SM.329-11, “Unwanted emissions in the spurious domain” (01/2011).

[15]
Report ITU-R M.2040, “Adaptive antennas concepts and key technical aspects” (2004).
[16]
Ministry of Internal Affairs and Communications, Radio Regulatory Commission Regulation No. 18, 1950, “Ordinance Regulating Radio Equipment”

[17]
Information and Communications Technology Subcommittee Committee for Faster Mobile Phones, “Draft Report from Committee for Faster Mobile Phones; Concerning technical requirements for mobile communications systems using 700MHz bands” 
(http://www.soumu.go.jp/main_content/000140943.pdf  (in Japanese)).
[18]
3GPP TR 25.942, “UTRA Radio Frequency (RF) system scenarios”.

[19]
3GPP TR 36.942, “E-UTRA Radio Frequency (RF) system scenarios”. 

3
Definitions, symbols and abbreviations

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].

Active Antenna System (AAS):  a BS system which combines an Antenna Array with an Active Transceiver Unit Array. An AAS may include a Radio Distribution Network 
AAS Transceiver Unit Array: an array of transceiver units which generate radio signals in the transmit direction and accept radio signals in the receive direction. 

Antenna Array: a group of antenna elements characterized by the geometry and the properties of the array elements. The geometry of the array elements can be either linear or non-linear to meet the system requirements. 

Radio Distribution Network: a passive network which distributes radio signals generated by the active transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the active transceiver unit array.
NOTE: 
In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping. 
Radiating Element: the basic building block of an array element characterized by its radiation properties.

Radiation Pattern: the angular distribution of the radiated electromagnetic field in the far field region.

Transceiver Unit: the active unit consisting of transmitter and/or receiver which transmits and/or receives radio signals. 

Vertical Sectorization: one sector in standard deployments is divided into multi sub sectors in vertical plane


3.2
Symbols

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

<Text to be added> 
<symbol>
<Explanation>

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].

AAS
Active Antenna System

AE
Array Element
ECC
Electronics Communications Committee
FCC
Federal Communications Commission
ITU
International Telecommunications Union
RR
Radio Regulations
WRC
World Radio Communication Conference
MIC
Ministry of Internal Affairs and Communications

4
General
The Active Antenna System (AAS) within this document refers to a Base Station equipped with an antenna array system, the radiation pattern of which may be dynamically adjustable. The main purpose of this document is to study the characteristics and minimum requirements of the AAS transmitter and receiver system considering the impacts from antenna array. 

This sub-clause captures the SI objectives and establishes the reference structure as well as the methodologies to achieve the SI objectives. 

4.1
SI objectives 
4.1.1
The objectives

The AAS introduces alternative antenna system from the one installed in the conventional Base Station.The interactions between the antenna array system and the transmitters and receivers within the AAS might be different from the convention BS and the convention antenna system. The impacts of the transmitted or received radio signals on the transmitter and receivers shall be studied. 
To investigate the AAS BS, a Study Item [2] was approved in RAN plenary #53. The objectives proposed in the SID are quoted below:

This is the study item to investigate the RF and EMC requirements for an AAS BS based on macro-cell deployment scenarios for both TDD and FDD. The study will cover single-RAT UTRA and E-UTRA, as well as multi-RAT base stations. The study item particularly covers the following two main aspects:
· Feasibility of defining AAS BS requirements based on the commonality of different architecture and  implementations:
· Develop/define relevant terminology associated with AAS BS to ensure common understanding.
· Determine the appropriate approaches for standardization, specification implementation and test methodologies
· Study the following aspects
· Transmitter and receiver characteristics and their impact on system performance and co-existence. 
· The core RF and/or EMC requirements for the transmitter and receiver.
· Regulatory aspects related to multiple antenna transmission and the impact on AAS BS.
· Feasibility of OTA tests.

Based on the outcome of the above studies, the following specification-related work will be identified pending approval of the related Work Item:

1. The RF and/or EMC requirements for AAS BS transmitters and receivers.
2. The methodologies for specification implementation of all the necessary changes. 
In summary, the objectives of this Study Item are to study the characteristics of the AAS transmitters and receivers, and investigate the impacts on the coexistence performance with other systems based on un-coordinated deployment scenarios.
4.1.2
Methodologies
The methodologies employed to determine the minimum requirements for AAS are similar to the methodologies used for determining those requirements for previously considered systems. These methodologies as documented in TR25.942 [18] and TR 36.942 [19] which provides assumptions for typical deployment conditions can be used as baseline.


4.2
Structure of AAS BS
An abstract logical representation of the AAS radio architecture is described in this section. The physical location of the TXUs/RXUs, RDN and antenna elements may differ from this logical representation and is implementation dependent.

The radio architecture is represented by three main functional blocks, the Transceiver Unit Array (AAS-Transceiver Unit Array), the Radio Distribution Network (RDN) and the Antenna Array. 

The AAS-Transceiver Unit Array consists of multiple Transmitter Units (TXU) which takes the baseband input from the Base Station and provides the RF TX outputs. The RF TX outputs may be distributed to the Antenna Array via a Radio Distribution Network (RDN). The Receiver Unit (RXU) performs the reverse of the TXU operations. The RDN, if present, performs the distribution of the TX outputs into the corresponding antenna paths and antenna elements, and a distribution of RX outputs from antenna paths in the reverse direction.
NOTE 1: The RDN may consist of a simple one to one mapping between the TXU(s)/RXU(s) and the passive Antenna Array. In this case, the RDN would be a logical entity but not necessarily a physical entity.

[image: image3]
Figure 4.2-1: General AAS Radio Architecture







4.3
Regulation review

In the work on AAS, several new concepts may be considered in terms of how to define and measure emission limits. Many limits are defined in regulation and there are also recommendations for measurements. This clause gives a brief overview of some international regulation for AAS and systems with multiple antennas.

NOTE:
The impact of the international regulation referred to in the present clause on the 3GPP work on AAS is TBD.
4.3.1
ITU Radio Regulations

The Radio Regulations (RR) is the fundamental international regulatory text, containing all decisions adopted by the World Radio Congress. The most recent version is the output of WRC-07 [13]. The following passages may have some relevance for the work on AAS:

-
The terms “antenna port” and “antenna transmission line” are used throughout the RR, but no explicit definition is given. RR Volume 1, chapter I sets Terminology and technical characteristics, but “antenna port” and “antenna transmission line” are not mentioned there. The terms are however always used in singular.

-
RR Vol II, Appendix 3 sets limits to spurious emissions for the “antenna transmission line”, which can also be found in the relevant ITU-R Recommendation SM.329 [14]. 

-
RR Vol II, Appendix 3, Article 10bis points out that “Guidance regarding the methods of measuring spurious domain emissions is given in the most recent version of Recommendation ITU-R SM.329.” and further states that “The e.i.r.p. method specified in this Recommendation should be used when it is not possible to accurately measure the power supplied to the antenna transmission line, or for specific applications where the antenna is designed to provide significant attenuation in the spurious domain. Additionally, the e.i.r.p. method may need some modification for special cases.”

-
RR mentions “active antennas” only in connection with unwanted emissions from satellite systems (non-GSO RNSS or MSS systems, in Annex 1 to Rec. ITU-R M.1583, which is incorporated by reference to the RR). For these cases, it is stated that in the case of an active antenna, the RF radiated power should be used instead of the unwanted emission at the input of the antenna.

4.3.2
ITU-R Recommendations

Rec. SM.329 Unwanted emissions in the spurious domain [14]

The definitions and terminology used in SM.329 [14] are very similar to the ones used in the RR. The general emission limits (category A) in SM.329 are also from the RR.

The following is noted for Space Stations in considering n): 

“n) that some space stations have active antennas and the measurement of power as supplied to the antenna transmission line cannot cover emissions created within the antenna. For such space stations, the determination of field strength or pfd at a distance should be established by administrations to aid in determining when an emission is likely to cause interference to other authorized services;”  

The spurious emission limits in SM.329 are qualified in the following way: 

“Table 2 indicates the maximum permitted levels of spurious domain emissions, appearing in RR Appendix 3, in terms of power of any unwanted component supplied by a transmitter to the antenna transmission line…”

A general note states that “Use the e.i.r.p. method shown in Annex 2, § 3.3, when it is not practical to access the transition between the transmitter and the antenna transmission line.” This note exists only for Category A limits.

Annex 2, §3.3 of SM.329 describes an e.i.r.p. measurement method called “Method 2 – Measurement of the spurious domain emission e.i.r.p.” on a total of two pages. 

Rec. SM.1541 Unwanted emissions in the out-of-band domain [3]   

The definitions and terminology used in SM.1541 are also very similar to the one used in the RR.

There is an Annex 12 for Fixed Services that contain a chapter on Methods of measurement. Two fundamental methods are described:

-
Method 1 is the measurement of emission power supplied to the antenna port of the equipment under test (EUT). This method should be used whenever it is practical and appropriate.

-
Method 2 is the measurement of the equivalent isotropic radiated power (e.i.r.p.), using a suitable test site.

The text describing Method 2 is similar to the one in SM.329 [14].

Rec. M.1580 Generic unwanted emission characteristics of base stations using the terrestrial radio interfaces of IMT- 2000 [4]   

This recommendation contains unwanted emission requirements for the different IMT technologies. The requirements are aligned with what is specified in 3GPP. 

Rec. M.1678 Adaptive antennas for mobile systems [5]

The recommendation gives a recommendation that adaptive antenna technology should be considered in the development of new technology and used in deployments, but it does not give any recommendation regarding measurements or definitions. The ITU-R report M.2040 [15] is referenced in the recommendation.

4.3.3
ECC regulation in Europe

ERC Rec 74-01 Spurious emissions 

The ERC Recommendation 74-01 [6] is the main European regulatory document giving unwanted emission limits. The recommendation is aligned with Category B emission limits in SM.329-1 [14].  

In terms of terminology, ERC Rec 74-01 does not use the term antenna transmission line, but instead antenna port. Also here, no specific definitions of the terms are given.

There is a note to considering m) that explains Active antenna systems (AAS):

Note: an “Active Antenna System” (AAS) is an antenna with embedded capability for electronic amplification and/or other RF processing. The total gain of an AAS may be functionally split into an “active” gain of the electronic functions (AG) and a conventional “passive” gain/loss (directivity) due to the geometrical design performance of the antenna (PG).

Recommends 2 clearly defines where the reference points are for the emission limits:

2)
that for the purpose of this Recommendation, only unwanted emissions in the spurious domain conducted to the antenna port or subsequently radiated by any integral antenna, are subject to the established limits; “

Recommends 6) is concerned with power measurements and has a note on Active antenna systems (AAS):

Note 3: 
When a system is coupled to an "Active Antenna System", the limits of Table 2 should be met by the combined system; therefore compliance should be verified through an e.i.r.p. measurement (either near-field or far-field) and subsequent conversion to absolute power/attenuation values delivered to the transmission line, taking into account only the conventional "passive" gain (directivity) of the antenna.

There is no explanation within the recommendation of how to conduct e.i.r.p. measurements.

ECC Rec 02(05) [10]

This is the ECC “umbrella recommendation” for unwanted emissions. It contains mostly references to other ITU-R and ECC recommendations and does not give any additional definitions in the AAS area.

ECC and EU decisions for IMT bands

There are several decisions made for IMT bands, where regulatory limits are set both for “in-block” power (intentionally transmitted power) and “out-of-block power” in terms of “Block Edge Masks” (BEM, for unwanted emissions). Many of the base station emission limits in those decisions are defined in terms of e.i.r.p. Examples are the decision for the 2.6 GHz band [8] and the 800 MHz band [9]. There are recommendations of how to measure BEMs in ECC Rec 11(06) [7].

ECC  Rec 11(06) Block Edge Mask Compliance Measurements for Base Stations [7]

The recommendation discusses both conducted and radiated measurements. The following is stated in Annex A.1.4.4 regarding measurements of absolute power limits:

“The assessment of block edge masks with absolute power limits should be done using a conducted measurement directly at the transmitter output. Although a radiated measurement is possible in principle it’s not recommended, as it will introduce a number of additional uncertainties (e.g. measurement distance). Especially in the case of a BEM based on transmitter output power or output power density for a radiated measurement the knowledge of certain parameters is necessary, which can be acquired only on-site; i.e. feeder loss and antenna gain.”

4.3.4
FCC regulation in the U.S.

There are two recent publications by the FCC of an Administrative Requirements [11,12] concerning measurements made on a device that employs multiple outputs in the same band. The documents treat both in-band and out-of-band/spurious emissions measurements.

For out-of-band/spurious emissions measurements from multiple outputs, two alternatives are given in [11]:

(1) 
Measure and sum the spectra across the outputs and compare to the emission limit.

(2) 
Measure each output and add 10 log(N) dB to the value before comparing to the emission limit, where N is the number of outputs.

There is also guidance in [11] on calculating directional gain from antennas, which are applied e.g. when a conducted measurement is combined with a directional gain calculation to show compliance with a radiated limit: 

-
For cases where signals on different antennas are correlated (beam forming is given as an example), the antenna gain is GANT + 10log(N) dBi. 

-
For cases where all antennas signals are completely uncorrelated (Space Time Block Codes and Spatial Multiplexing MIMO are given as examples), the antenna gain is GANT.

Additional guidance is given in [12] for MIMO operation with cross-polarized antennas.
4.3.5
MIC regulation in Japan

Ordinance Regulating Radio Equipment [16] is stipulated by MIC in order to determine the conditions for radio equipment and high frequency based equipment. In [16], some details (e.g. the unwanted emissions of specific systems, the measurement and calculation method of output power etc.) are explained for each individual technical condition of a specific system. Regarding the 3GPP systems, the technical conditions of WCDMA/HSPA/DC-HSDPA/LTE were notified by MIC in [17].  

In the technical conditions in [17], the measurement and calculation method of output power or unwanted emissions (both in-band and out-of-band/spurious emissions) from multiple outputs are given as follows:

-
For an adaptive array antenna 

-
Measure and sum the output powers or emissions (which are specified by absolute values in the technical conditions) of all the antenna connectors. 

-
In this case, the output power of one array element shall be configured with the maximum output power. Then, the output powers of remaining array elements shall be configured as the sum of output powers of all array elements are maximized.

-
For MIMO 

-
Measure the output power or emission on each antenna connector. 
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Study of AAS deployment scenarios
<Text to be added>
5.1
AAS applications 
<Text to be added>

< Editor’s comments:  typical AAS application scenarios>
5.2
Deployment and coexistence scenarios

5.2.1
Deployment scenarios

The AAS BS can be deployed for Wide Area, Medium Range, and Local Area coverage. 

· Wide Area coverage deployment scenario is typically found in outdoor macro environments, where the BS antennas are located in masts, roof tops or high above street level. Large Minimum Coupling Loss (MCL) between the BS and the UE is assumed. The AAS BS used for wide area coverage is called Macro AAS.
· Medium Range coverage deployment scenario is typically found in outdoor micro environments, where the AAS BSs are located below roof tops. Medium MCL value is assumed. The AAS BS used for medium range coverage is called Micro AAS.
· Local Area BS deployment assumes relatively low MCL, as is typically found indoors (offices, subway stations etc) where antennas are located on the ceilings or walls. Deployment for local area coverage can also be found outdoors on hot spot areas like market place, high street or railway station. The AAS BS used for local area coverage is called Pico AAS.
5.2.2
Coexistence scenarios

The radiation pattern for AAS BS can be dynamically adjustable, while a fixed beam pattern is assumed for the conventional BS. The dynamic radiation pattern has been considered for UTRA 1.28Mcps TDD system and the beam pattern can be found in Annex B in TR36.942[19].

The coexistence of AAS BS with convention BS based on un-coordinated shall be considered. Analytical approaches can be used to study the coexistence requirements based on existing results, supplemented with additional simulations when necessary. This section captures the additional coexistence scenarios that need further evaluations.
<Text to be added>

< Editor’s comments:  selected scenarios for coexistence study>
5.3
Classifications of AAS

<Text to be added> 

< Editor’s comments: inputs facilitating the clarifications of BS using multiple antennas>
5.4
Simulation assumptions

<Text to be added>

< Editor’s comments: simulation assumptions for selected scenarios for coexistence study>
6
Study of AAS transmitter characteristics
<Text to be added> 

6.1
General review of transmitter characteristics
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< Editor’s comments: general comparison with traditional BS >

< Editor’s comments: identify AAS specific characteristics >
6.2
Transmitter spatial characteristics
<Text to be added> 

< Editor’s comments: elaborate the transmitter spatial characteristics>
6.3
Simulation results
<Text to be added> 

< Editor’s comments: some numerical results, for example, the comparison study at different reference points>
6.4
Requirements for AAS transmitters
<Text to be added> 
< Editor’s comments: concluding the requirements for AAS transmitters>
< Editor’s comments: concluding the reference point for the requirements for AAS transmitters>
7
Study of AAS receiver characteristics
<Text to be added> 

7.1
General review of receiver characteristics

<Text to be added> 

< Editor’s comments: general comparison with traditional BS >

< Editor’s comments: identify AAS specific characteristics >
7.2
Receiver spatial characteristics

<Text to be added> 

< Editor’s comments: elaborate the spatial characteristics>
7.3
Simulation results

<Text to be added> 

< Editor’s comments: some numerical results, for example, the comparison study at different reference points>
7.4
Requirements for AAS receivers

<Text to be added> 
< Editor’s comments: concluding the requirements for AAS receivers>
8
AAS test aspects
<Text to be added> 

8.1
Comparison of different test methods
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8.2
AAS test methodologies
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9
Conclusions
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Annex A: (Informative)
Study Item plan and progress
A.1
The Study Item plan

Starting from the date when the SI was approved, RAN4 will have 6 meetings toward the planned completion date of the SI which is Sept 2012. Here are proposed work plan:

By end of RAN4 # 63 (Mar 2012), to complete the study of the following aspects:
Study of AAS classifications
Study of AAS definitions and terminologies
By end of RAN4 # 64 (May 2012), to complete the following aspects:

Study of AAS transmitter characteristics (RF and/or EMC)
Study of AAS Receiver characteristics (RF and/or EMC)
Study of AAS test aspects
By end of RAN4 #65 (Aug 2012), to complete the following aspects:
Concluding the SI (way forward based on the finding in the study)
Technical Report to be presented in RANP # 57 (Sept 2012) for approval; completion of SI.
A.2
The Study Item progress

RAN Plenary #54   Completion level   8%

RAN Plenary #55   Completion level   20%
A.3
The list of contributions 

RAN4 #59, Barcelona, Spain, 9-13 May, 2011

R4-112779, Deployment Scenarios and RF Requirements for Base Station Systems, Huawei
RAN Plenary #52, Bratislava, Slovakia, May 31-June 3, 2011
RP-110858, RF Requirements for Active Antenna Array System (AAS) Base Station, Huawei
RAN4 #59 adhoc, Bucharest, Romania, June 27th – July 1st, 2011

R4-113380, Considerations for BS AAS Requirements, Alcatel-Lucent
R4-113423, Discussion of RF requirements for AAS BS, Huawei
R4-113594, BS antenna array aspects, Ericsson
RAN Plenary #53, Fukuoka, Japan, Sept 13-Sept 16, 2011, SI approved

RP-111349, Study of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station, Huawei
RAN4 #60, Zhuhai, China, 10 Oct – 14 Oct , 2011
R4-115008, Discussion on AAS spurious emission, Huawei
R4-115009, Consideration of the framework for AAS study, Huawei
R4-115010, Further considerations of AAS transmitter characteristics, Huawei
R4-115011, Work plan for AAS study item, Huawei
R4-115012, Possible application scenarios of AAS, Huawei
R4-115176, On requirements for Active Antenna Array base-station, Ericsson
R4-115177, On Reference point for requirements and test for AAS, Ericsson
R4-115270, BS AAS Requirements & Specification Options, Alcatel-Lucent
R4-115272, BS AAS: Preliminary List of Specifications Coverage, Alcatel-Lucent
R4-115330, AAS Taxonomy, Nokia Siemens Networks
R4-115457, Work plan for AAS study item, Huawei
R4-115458, Consideration of the framework for AAS study, Huawei
RAN4 #61, San Francisco, CA, Nov. 14-18, 2011
R4-115575, Considerations of system coexistence simulation for AAS, ZTE
R4-115663, BS AAS Radio Architecture, Alcatel-Lucent
R4-115667, BS AAS Acronym and Definition, Alcatel-Lucent
R4-115987, Scope of AAS study item, NTT DOCOMO

R4-116004, On need and feasibility of OTA test in AAS, Ericsson

R4-116006, On spatial domain impact on receiver in AAS, Ericsson

R4-116008, On the spatial domain in AAS and current specification, Ericsson

R4-116010, On the scope for the AAS work, Ericsson

R4-116011, Terminology and definitions for AAS, Ericsson

R4-116012, Overview of international regulation related to AAS, Ericsson

R4-116015, TR ver 0.0.1 for AAS SI, Huawei (Rapporteur)

R4-116073, Proposed text for the scope of the AAS technical report, Nokia Siemens Networks

R4-116075, AAS nomenclature, Nokia Siemens Networks

R4-116078, Baseline AAS deployment scenarios, Nokia Siemens Networks

R4-116282, Harmonized AAS Nomenclature, Nokia Siemens Networks

R4-116290, TP for Overview of international regulation related to AAS, Ericsson

R4-116332, TP on BS AAS Radio Architecture, Alcatel Lucent
RAN Plenary #54, Berlin, Germany, Dec. 6-9, 2011
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