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CPE – Antenna PHY interface
Introduction
Information on the antenna gain for each TV channel that can be used by the CPE is needed for the 802.22 WRAN systems to control the EIRP of their terminals and not only the transmitted power available at the output of the RF amplifier.  In the case where the antenna is integrated to the CPE unit such as in the case of portable units, the manufacturer can make sure that this information is present in the CPE so that the translation from the TCP commands from the base station, indicated in EIRP, can be done in adjusting the gain at the RF amplifier, making sure that what is controlled is the actual EIRP transmitted from the terminal.

In the case of separate CPE and antenna units where an interface connection is accessible and where different antennas can be connected to the CPE, typical of a fixed installation where the antenna will be located outside at 10 m above ground and the CPE will be located indoor, the information on the antenna on-axis gain has to be provided to the CPE so that what is being controlled by the TCP commands from the base station is the EIRP and not only the power output of the RF amplifier. 
This contribution proposes an interface specification to be included in section 8.12.2 of the P802.22 Draft 1.0 to standardize this CPE(antenna connection so that proper interoperability can be provided between the CPEs, the BS and various antennas available for the WRAN service.

Proposed CPE-Antenna interface specification

8.12.2 Antenna interface

The 802.22 BS and CPE may be implemented as separate transceiver and antenna units or integrated into a single unit. In the case where they are separate units, the transceiver unit (TU) and the antenna unit (AU) shall have a coaxial interface to convey the radio signals to be transmitted and received by the antenna as well as ancillary signals to be transferred between the TU and AU such as data, clock and power supply.
An integrated unit is defined as one where removal or disconnection of the RF antenna or GPS antenna shall only be possible through tampering with the unit in such a way as to trigger the tamper proof mechanisms (see Clause 10). Any other implementation will result in separate CPE and antenna units to which the following specification shall apply.

When implemented as separate units, interfaces shall exist on both the AU and the TU. The transceiver unit shall be connected to the antenna unit via a 50 ohm coaxial cable. The antenna unit shall consist of the antenna and, where required, the integrated GPS receiver. The TU interface shall be a female “N” type connector. The AU interface shall be a female “N” type connector. The coaxial cable shall have a male Standard or Corrugated type “N” connector at both the TU and the AU ends. The length of the coaxial cable shall be less than 50 meters for cables fitted with Standard type “N” connectors and be less than 250 meters for cables fitted with Corrugated type “N” connectors. These connectors shall comply with “MIL-PRF-39012E with Amendment 1” and MIL-STD-348.  Table 226 summarizes the technical requirements for the coaxial cable and its “N” connectors and Figure 158 illustrates typical TU and AU interfaces and the coaxial cable linking them.
Table 226 – Coaxial cable and type “N” connector requirements
	Impedance
	50 Ω 

	Frequency Range
	0 - 11 GHz

	Voltage Rating 
	1,500 volts peak 

	VSWR
	1.35 maximum over 0-11 GHz


	Dielectric Withstanding Voltage
	2,500 volts rms

	Insulation Resistance
	5,000 MΩ minimum

	Center Contact Resistance
	1.0 mΩ 

	Outer Contact Resistance
	0.2 mΩ

	RF Leakage
	-90 dB minimum at 3 GHz

	Insertion Loss
	0.15 dB maximum at 10 GHz 

	Mating
	5/8-24 threaded coupling MIL-STD-348

	Weatherproof
	All connectors exposed to outside conditions shall be weatherproof


Figure 158 RF interface between an 802.22 transceiver and its antenna
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The TU and AU interfaces and the coaxial cable linking them shall convey the following multiplex of signal components:

1- TX-RF: the transmit RF signal generated by the TU. The AU shall not change the frequency or amplify this signal.

2- RX-RF: the RF signal received over the air by the AU. The AU shall not change the frequency of this signal.

3- COAX-DC: a temporary DC power applied by the TU.  When applied, its voltage shall be maintained at 5 ± 0.25 Volts and it shall support any DC load up to 0.5 ± 0.1 Ampere. If the DC load present on the “N” connector is below 10 ohms, the TU shall remove the COAX-DC signal and report the “short detected” event. The AU may use this DC as power supply and shall not present a load of more than 0.4 Ampere at any time.

4- CLOCK: Superimposed to the COAX-DC, a continuous wave at 4.032 ± 0.04 MHz and 0.3 ±0.03 V pk-pk shall be generated by the TU.  This continuous wave may be used as a clock signal by the AU. (Note that 4.032 MHz = 210 * 19200 cycles per second.)
5- UP-LINK: signalling generated by the TU, superimposed to the COAX-DC and destined for the AU. The UP-LINK shall consist of a binary signal encoded as a 1.018 ± .01 MHz amplitude-switched carrier. This carrier shall have an amplitude of 0.3 ±0.03 Vpk-pk to represent a binary 1 and an amplitude of 0.03 ± .03 V to represent a binary 0.
6- DN-LINK: signalling generated by the AU, superimposed to the COAX-DC and destined for the TU. The DN-LINK shall consist of a binary signal encoded as a 2.016 ± .02 MHz amplitude switched carrier. This carrier shall have an amplitude of 0.3 ±.0.03 Vpk-pk to represent a binary 1 and an amplitude of 0.03 ± 0.03V to represent a binary 0.

The TU shall apply and maintain COAX-DC at least 0.5 second before applying the UP-LINK signal. The AU shall be ready to receive the UP-LINK signal and transmit the DN-LINK signal within 0.4 second after the application of COAX-DC.
When data is transmitted on either UP-LINK or DN-LINK, the rate of transmission shall be 19200 bits per second.  The asynchronous data communication method used for the UP-LINK and DN-LINK shall consist of a bit-by-bit transmission on the physical channel.  The information shall be broken into 8-bit data words.  Each data word, starting with the most significant bit, shall be preceded by one start bit (binary 1), augmented with one parity bit generated from the 8-bit data word with even parity, and followed by one stop bit (binary 1).  When the transmission link is idle, it shall be at binary state 0.  Figure 159 illustrates the structure of the bit stream for two successively transmitted octets.
Figure 159 Structure of the UP-LINK and DN-LINK bit stream
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All antenna interfaces, if exposed, shall be with a 50 ohms coaxial cable and N connector.

The VSWR of the transmitting antenna at the BS and CPE shall not exceed the 1.2/1 over the entire operating range of the antenna.

The Digital storage of the antenna shall be done through the coaxial cable, if exposed, by superimposing the digital signal over the RF path.

_________________________

Abstract


This document proposes a PHY interface between non-integrated CPE and antenna so that the characteristics of the antenna can be provided to the CPE through the RF cable connection for proper initialization of the CPE to ensure equipment interoperability.
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