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1. Introduction
In the TSG RAN#14 meeting (Kyoto, Japan, 11 – 14 December 2001) a Work Item for an "Interface to control electrical tilting of antennas" was proposed. According to the outcome of the discussion TSG RAN decided to instruct TSG RAN3 to draft a WI for RAN#15 on the topic of the postponed WI presented at RAN#14 [1].

At that time an international forum called the Antenna Interface Standards Group (AISG) started writing a standard (AISG-1) to define such an interface including signalling protocol between a logical Remote Electrical Tilting (RET) antenna and the logical Node B. Therefore, it was proposed by Vodafone Group at TSG RAN3#29 meeting (Gyeongju, South Korea, 13 – 17 May 2002) not to carry out any work on this topic within TSG RAN at that time and wait for the AISG specification [2].

AISG has grown rapidly into an informal organization with more than 40 companies either in full membership (party to the NDA) or associate membership (receiving only specification drafts). Fur​ther information about AISG are available at http://www.aisg.org.uk and were presented at the TSG RAN#16 meeting (Marco Island, FL, USA, 4 – 7 June 2002) by Vodafone Group [3].

At TSG RAN#18 meeting (New Orleans, Louisiana, USA, 3 – 6 December 2002) the status of the AISG work was presented by Vodafone Group [4]. It was clarified that the technical work has been finished in AISG. A first public version of the draft AISG standard [5] was published in November 2002 and is available at http://www.aisg.org.uk. This first public draft specification provides a means of addressing antennas and antenna-line equipment using a simple HDLC-based protocol, terminating at a defined interface at the Node B / BTS. A reviewing process is ongoing at the mo​ment. The next steps will be to correct this standard if needed and to establish an appropriate form of legal entity for AISG to be acceptable by 3GPP (in particular in relation with ETSI and ETSI IPR policy). For this purpose AISG is being re-formed at the moment to get a form of a UK "company limited by guarantee". Unfortunately this re-forming process takes much longer than initially ex​pected. Once this legal status has been achieved a request is expected to be addressed to 3GPP PCG in order to agree a formal collaboration between 3GPP and AISG.

During the discussion at RAN#18 some concerns on the AISG specification were pointed out (e.g. intermodulation in transceivers, tower mast amplifier as possi​ble device by AISG while not defined in 3GPP). Finally, it was requested by TSG RAN to present the public draft AISG specification in TSG RAN WG3 and WG4 for examination of the new inter​face and its impact on the RF conditions at the antenna port.

Therefore, this document shall inform TSG RAN WG4 about the first public draft

AISG specifica​tion and kindly ask the delegates to examine the AISG specification regarding the 

WG4 related aspects and to start the discussion on this topic. 
2. Discussion

In the present UMTS Radio Access Network antennas with variable electrical tilting are needed to adjust the coverage area including soft handover areas. Due to the interference limited property of the UMTS Radio Access Technology this adjustment is essential for optimising and operating the UMTS network. 
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Figure 1
Current solutions would lead to costly site visits and antenna climbing. They as well as the ones cur​rently in development are proprietary and will lead to incompatibility problems or work-around solutions. Furthermore, a mix of antennas and Node Bs from different vendors is not possible without a standardised interface.

A new interface between RET antenna and Node B to control the electrical tilting remotely as shown in figure 1 is needed to be specified to ensure vendor independency and to minimise cost. A viable solution should be assessed to be specified for UTRAN.

The AISG document defines a standard data interface at an antenna line device by means of which functional parameters of the device can be remotely controlled; specifically it defines the requirements of a three-layer protocol model. 

Antenna line devices may include RET antennas, TMAs, boosters, VSWR measuring units and other tower-top equipment. All these (and others) can be implemented using the system described in the AISG standard.

Figure 2 illustrates both a direct RS485 connection between a Node-B/BTS and towertop equipment, and the alternative system (B) in which a coaxial cable is used to carry power as well as data and RF signals. When a coaxial cable is used it terminates at a layer-1 converter (usually inside a TMA) and an RS485 data connection is made to the antenna.
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Figure 2
Some of the following statements from which we assume that they could be related to the RAN WG4, we would gladly present for discussion. They are described in chapter 6.6 of the AISG draft. :

· Interference with Existing Systems:

It is noted that „...The modem must not interfere with existing communications in BTS systems, so a unique carrier frequency for each different communication channel on a common feeder cable is necessary. It will be appreciated that each carrier is capable of supporting separate logical channels, each of which can support a separate RS485 bus. Frequencies already known to be in use for proprietary systems are listed in Appendix F of the AISG specification.

The modem circuit must be capable of managing its transmitting characteristic and providing filtering for its receiver. The following frequencies are specified for future use for this application:

4.5 MHz +/- 100ppm

9.0 MHz +/- 100ppm...“

· Impedance

„The modem transceiver shall provide constant impedance in both transmitting and

receiving modes

Nominal impedance Z0: 50 Ohm

Return loss at nominal carrier frequency >6dB“

· Spurious  Emissions

Spurious emissions shall not exceed the mask shown in figure 3.

Intermediate values may be obtained by linear interpolation between the points

shown.
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Figure 3
· Demodulator Characteristics

The demodulator characteristics have been defined on the assumption of a minimum separation of 2MHz for adjacent carriers on the same coaxial cable. This must be taken into consideration when choosing the operating frequency f0.

· Threshold

Threshold: -15 dBm 3 dB

· Filter Characteristics

Bandwidth ( 3 dB): min. f0 350 kHz

Bandwidth (25 dB): max. f0 800 kHz
3. Conclusion

This document was presented to inform the RAN WG4 attending companies about the activities in the AISG. RAN4 is kindly asked to review the draft specification of AISG standard, which is attached to this document, to evaluate any potential RF impact of this new interface.

4. References

[1]
RP-010834 "Proposed Work Item 'Interface to control electrical tilting of antennas'"; Mannesmann Mobilfunk GmbH, Omnitel-Vodafone, Deutsche Telekom MobilNet, Eplus, Vodafone Group, Telecom Italia; TSG RAN#14, Kyoto, Japan

[2]
R3-021584 "Proposed Handling for Remote Electrically Tilting (RET) Antennas Work in TSG RAN"; Vodafone Group; TSG RAN3#29, Gyeongju, South Korea

[3]
RP-020451 "Overview of the Antenna Interface Standards Group (AISG)"; Vodafone Group; TSG RAN#16, Marco Island, FL, USA

[4]
RP-020853 "Status of Antenna Interface Standards Group (AISG) work"; Vodafone Group; TSG RAN#18, New Orleans, Louisiana, USA

[5]
AISG Standard No. AISG1 "Control Interface for Antenna Line Devices", 1st Public Draft 7.3, 29th October 2002

[6]
R3-030082 "Information about Antenna Interface Standards Group (AISG) first public draft     specification "; TSG RAN WG3  #34; Sophia Antipolis, France, 17 – 21 February 2003





































_1106133412

_1106134927

_1106132638

