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1. introduction

In the TSG RAN#14 meeting a Work Item for an “Interface to control electrical tilting of antennas” was proposed by Vodafone - Mannesman. 

This WI provides an opportunity to provide broader scope to include other tower top equipment (TTE) that could use this interface. This proposal outlines the requirements for some of the TTE and proposes that an Interface be standardized to support the range of equipment likely to become available and widely used for UMTS.

2. Requirements for Tower Top Equipment

UMTS will need a selection of tower top equipment requiring remote control and access capability and can be initially supported by conventional practice. However the extra complexities of UMTS requires Remote Electrical Tilt Antennas and often Tower Top Low-Noise Amplifiers. These units may need to be replaced or be integrated within existing Radio Access equipment so co-location and use of associated infrastructure also needs to be considered. 

Beyond the initial phase of UMTS rollout other equipment such as Distributed Radio Heads, remote Duplexers and Filters, power boosters and Intelligent Antennas will also be added thereby increasing the support needed. 

2.1 Remote Control of Antenna Tilt

UMTS Radio Access Network requires antennas with variable electrical tilt to adjust the coverage area including soft handover areas. Cell antenna adjustment is vital to optimize the desired coverage.

Access to antennas used in GSM is relatively infrequent, however with UMTS more frequent access will be desirable both for maintenance and to adjust for fluctuations in traffic and changes in Cell Planning. 

For a servo operated system working assumptions are that at most two servos wil be in use at any one time per sector, and that both Receiver legs A and B will be adjusted co-incidentally with Tx A and B . It is not anticipated that Tx will be separately adjusted. A mechanism to detect the position and status data will be desirable. The response time of the servo between end-stops should be minimal.  

The ability for the operator to control the tilt of these antennas remotely from the O&M Network would decrease the costs incurred on the operator for site visits to change the tilt of the antenna manually and simplify the redeployment of antennas in a large network.

2.2 Tower Top Low Noise Amplifiers

TT LNA’s have nominal gain with the current generation of GSM are fixed around +6dB. For UMTS it is also anticipated they will be fixed, however the range of gains may be greater ranging from +12dB to +24dB or even higher with suitable precautions when co-located with other technologies. There is also potential for variable gain between these limits to adjust for Network Traffic. The TTLNA could also be used to measure Antenna and Feeder VSWR, sensitivity calibration and help with service reliability to improve Network performance and analysis. These developments require additional power and more precise monitoring and control of the equipment. 

2.3  Repeaters

Repeater requirements although similar to TT LNAs, are more complex however and require both a receiver and power amplifier, requiring more monitor and control such as RSSI 

2.4   Other equipment  

Other equipment would include Microwave backhaul equipment, power boosters, and distributed units. 

3. Interface Requirements

Considering the TTE outlined above the following table summarises the interface requirements. It is expected that data requirements will vary dependent on the stage of UMTS. For example initial stages of 3G rollout will mean that Remote Electrical Tilt will be used frequently to optimize the Network then a period of stability with minor changes, then as the capacity phase occurs and new features such as Beamforming and HSDPA will mean more frequent changes to cope with fluctuations in the traffic. More equipment will also be added to the interface to help support these features.   

Equipment 


Power estimate 
Data rate 
Comment 

(some typical commands) 

RET 
20W/servo 

3 sectors ~ 60W 
Low 

Approx 1 command + response every hour 

Note : 

Trial / early 3G rollout  : Low data 

Middle phase: 4 .. 10  commands/ day

Capacity phase:  > 10 commands daily 
‘I am moving’

‘my position is’

status data 

Response time <30s from instruction 

Range +/- 7 degrees

TTLNA 
3 .. 6W / TTLNA 

6 .. 12W / Hi-gain TTLNA 

3 Sectors ~ 18..36 W
Med 

Approx 2 commands every 30 seconds per sector 

(Assumed single byte command is adequate ) 


Status word ( status/Alive/dead(?) / Passthrough/Lightning strike count/Gain setting /VSWR  in /VSWR out /monitor/Spare)

Total

Typical UMTS case of  RET+TTLNA
~ 96Watts 
Say 5 commands every minute with 5 responses in early phase

~ 80 bits data ~ 2 bit/sec

which will rise during mid and by adding additional overhead for new TTE of ~ 50% gives capacity phases to > 1kbit/sec .


 Repeater 
Approx 50W/sector/carrier  
Med
Status word ( status/Alive/dead(?) / Passthrough/Lightning strike count/Gain setting /VSWR_in/VSWR_out monitor/RSSI/ Power/Spare)

Fig 1 –  Basic Interface requirements

3.1 Data rate comments 

Clearly the command data rate is very low, however when combined with a suitably robust protocol such as HDLC* which will add approximately 72 bits for CRC, flags etc, then data rate increases but is still only ~ 160 bps raw data rate. Also the Network Management system may want to poll all TTE, and impose additionally traffic, but is unlikely to exceed the overall limits. 
3.2 Control Interfacing comments 
On many Node Bs there is an RS485 2 wire balanced bus, which may be considered suitable by providing a suitable TTE protocol scheme to address each unit. Alternative proposals could easily use similar protocols that have similar high noise immunity and a bus suitable for master/slave devices and response time suitable for an enquiry from the Network Management to support the types of commands outlined in the above table.

3.3 Power bus
Many Basestation installations use a Bias T arrangement for supplying Tower top power. This is a DC feed on the inner conductor of the RF Feeder cables, this is inserted at the Node B and recovered at the remote equipment by a suitable DC connection which blocks RF. This supply is nominally at +12V but gives relatively crude indication of alarms and is inadequate for the type of data needed. 

Eg: Current generation of TTLNA can only give 3 conditions of operation: 



TTLNA’s for UMTS are likely to increase the power consumption, and consequently the fault conditions would be higher and only give a crude indication of behaviour. A power requirement of approximately 100W DC power feed from the Node B final Filter which imposes a significant burden on the Node B by requiring a stabilized and protected power supply.A more sophisticated system is needed.

4. Lucent proposal  

This proposal outlines Node B to TTE Control interface that is considered to be external to the Node B as far as the Network Element Manager is concerned and would be managed as a separate Network Element. The additional message support required could be over the Itf-b / Iub with the Node B carrying a transparent connection directly to the TTE. This would mean an extention of the Itf-b to support the additional sets of messages.   

The power bus would be carried in a separate connection, distributing cell-site power to the TTE modules. 

4.1 TTE- protocol 

These new interface messages would be translated from the Itf-b using a controller for connection to an RS485 Control bus using HDLC protocol. Essentially this would be a Tower Top Equipment Protocol or  ‘TTE – P’ which could have a stack such as: 





Fig 2 : TTE – P  proposal 

The format could take the form of:

[# Address] [ Command ] [# Address ]

and response from the addressed TTE entity : 

[ # RSP ID TTE ] [ Response_data ] [ # RSP ID TE ] 

4.2 Power bus

The power bus proposal is to provide a separate power feed with Cell site power to distribute to the Tower top equipment. This would eliminate any conversion losses within the Node B and coincidentaly provident a modest improvement to the RF budget by removing the Bias T strap connection losses ( typically ~ 0.1dB/ Bias T point ). Common Cell site power is  +24V or –48V. 
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Fig 2 – Lucent proposal 
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