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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 RAN WG 3 to draft a WI for TSG RAN#15 meeting on the topic of the postponed WI presented at TSG RAN#14 meeting [1].

At that time an international forum called the Antenna Interface Standards Group (AISG) started writing a standard (AISG1) 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 50 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 High Level Data Link-based protocol, terminating at a defined interface at the Node B / BTS. A reviewing process is ongoing at the moment. 

The next steps will be to verify this standard (i.e. make corrections if needed), and in a separate parallel move, ensure that the AISG achieves legal status in the eyes of 3GPP i.e. a legal entity 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 take the form of a "company limited by guarantee" – common in the UK. Unfortunately this re-forming process takes much longer than initially expected. 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 it was requested by TSG RAN to present the public draft AISG specification in TSG RAN WG3 and WG4 for examination of the new interface and its impact on the RF conditions at the antenna port.

Therefore, this document shall inform TSG RAN WG3 about the first public draft AISG specifica​tion, ask the delegates to examine the specification regarding the interface aspects and to start the discussion on this topic. A contribution on this topic [6] was also submitted by the Vodafone Group for the next meeting #26 of TSG RAN WG4 (Madrid, Spain, 17 – 21 February 2003).

2 Discussion

2.1 Justification and objective of a new control interface

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 limitation property of the UMTS Radio Access Technology this adjustment is essential for optimising and operating the UMTS network.

Non-remote variable electrical tilting would lead to costly site visits and tower climbing. Remote electrical tilting solutions to date are proprietary and hence interfacing a mix of antennas and Node Bs from different vendors is not possible without a standardised interface.

Therefore, in order to enable flexibility for the operator in choosing their antenna supplier(s), a new interface between RET antenna and Node B to control the electrical tilting remotely as shown in figure 1 has been specified by the AISG. This interface is required to be integrated into the relevant 3GPP specifications (i.e. only with TSG RAN WG 3 experts' approval), in order to control the RET Antenna devices remotely via UTRAN by the OMC.
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Figure 1: New interface between Node B and RET Antenna

2.2 Scope of AISG specification

The AISG specification 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 re​quirements of a three-layer protocol model.

The three-layer model is a compact form of the OSI seven-layer reference model and includes only layers 1, 2 and 7. The advantage of this compact model is that it provides an efficient protocol stack suitable for implementation on a single embedded micro controller. Layer 1, the physical layer, de​fines the signalling levels, basic data characteristics including baud rate and the preferred input con​nector. Layer 2, the data link layer, is based on a custom subset of the HDLC standard as defined in ISO/IEC 13239:2000(E). Layer 7, the application layer, defines the data payload format and the re​quired command set.

[image: image2.wmf]Figure 2: Schematic diagram showing the equipment and interfaces specified in AISG1

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 tower mounted amplifier (TMA)) and an RS485 data connection is made to the antenna. In addition, the specification defines recommended environmental parameters, together with recommended standards for safety, electromagnetic compatibility and electromagnetic pulse.

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 standard, but each device class (kind of equipment) needs separate definition according to its control and monitoring requirements. The AISG standard is applicable to equipment designed for operation in any type of mobile radio fixed infrastructure.

The focus from a 3GPP TSG RAN WG 3 perspective is on verifying the AISG standard from a protocol viewpoint.

3 Conclusion

According to the outcome of the discussion on the status of the work done by AISG during the last TSG RAN Plenary #18 in New Orleans, this contribution hereby informs TSG RAN WG3 about the first public draft AISG specification. TSG RAN WG3 is requested to examine this specification and take it as a starting point for the discussion on this topic.
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