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CPE – Antenna PHY interface
1- CPE initialization considerations
Text in the BS and CPE initialization procedures is needed to describe getting the information on antenna gain and geolocation. This text should distinguish between devices with integrated and non-integrated antennas.

In section 6.16.1, add a new third item in the list of steps:

“3- BS acquires the antenna gain information”

Insert a new sub-clause 6.16.1.3 as follows:

“6.16.1.3 BS acquires the antenna information including the maximum antenna gain information for the channels that can be used in the regulatory domain of interest from its MIBs if the antenna is integrated to the BS RF equipment, or, if the antenna is separate, by querying the Antenna Unit (AU) through the interface defined in section 8.12.2.”

In section 6.16.2, add a new third item in the list of steps:

“3- CPE acquires the antenna gain information”

Insert a new sub-clause 6.16.2.2 as follows:

“6.16.2.2 CPE acquires the antenna information including the maximum antenna gain information for the channels that can be used in the regulatory domain of interest from its MIBs if the antenna is integrated to the CPE, or, if the antenna is separate, by querying the Antenna Unit (AU) through the interface defined in section 8.12.2.”

2- Antenna messaging considerations
Insert the following text in section 8.12.2 following the text included in document 22-11-23r3:
“TU/AU interface messaging
The following message codes shall be used to signal communication between the TU and AU:

Instructions are formatted as follows: 1 byte of opcode followed by data or control code bytes.

TU-HELLO:

I. Sent by the TU at least 4 seconds after the TU has powered up the AU through the coaxial cable and at any time thereafter as needed.

II. Purpose: for the TU to initiate handshaking with the AU to verify that the AU is available for query.
III.  Format: 

                a) Opcode: 0x0000
                b) Data:        none
AU-HELLO:

I. Sent by the AU in response to the TU-HELLO message. 

II. Purpose: for the AU to announce that it is available for query. The AU shall respond within 4 seconds after the transmission of the TU-HELLO message, otherwise the TU shall declare the antenna non-operational and abort its operation.
III. Format: 

                a) Opcode: 0x1YYY, where YYY is the amount of data (antenna model and antenna gain) that is stored in the AU (maximum length= 2k octets).
                b) Data:        none

AU-REQ:

        I.      Sent by the TU after setup of serial communication and indication of AU availability (i.e., after reception of AU-HELLO).
        II.     Purpose: for the TU to request dump of antenna information from the AU.
        III.    Format:

                a) Opcode: 0x2000
                b) Data:        none

AU-RSP:

        I.      Sent by the AU after receiving an AU-REQ from the TU.
        II.     Purpose: for the AU to dump the antenna model and gain information.
        III.    Format:

                a) Opcode: 0x3YYY, where 0xYYY is the length of the data string that is to be sent to the TU (maximum length= 2k octets).

                b) Data: string of octets that contains the antenna model and gain information according to the format specified below (2k octets maximum).
GPS-REQ:

        I.      Sent by the TU after setup of serial communication and indication of AU availability (i.e., after reception of AU-HELLO)

        II.     Purpose: for the TU to request delivery of geolocation data from the GPS receiver.

        III.    Format: 

                a) Opcode: 0x4YYY, where 0xYYY is the length of the data string that is to be relayed transparently to the GPS receiver (maximum length= 2k octets).
                b) Data: Character string to be relayed transparently to the GPS receiver. This can include an indication of the selection of parameters to be included in the NMEA data string that is requested from the GPS receiver, e.g., GPGGA, GPZDA, etc. NMEA sentences).
GPS-RSP:

        I.      Sent by the AU after receiving data from the GPS receiver.
        II.     Purpose: forwarding the NMEA string received from the GPS receiver to the TU.
        III.    Format:

                a) Opcode: 0x5YYY, where 0xYYY is the length of the data string that is being relayed transparently to the TU.
                b) Data: string of octets received from the GPS receiver (2k octets maximum).
AU antenna information mapping

Table XX presents the mapping of the information to be stored by the AU. It is defined by segments that contain the type of information (3 octets), the length of the segment (1 octet), and the information followed by a CRC-16 to protect the information contained in the segment during transmission.

Table XX – Table of information segments stored at the AU
	MDL
	USA
	GBR
	---

	Length (0xYY)
	Length
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Each data segment shall begin with a 3 ASCII characters long code contained in 3 octets:

MDL: Antenna model segment.  These 3 first octets are followed by one octet indicating the length of the segment including these 4 first octets, the data and two last octets used for the CRC.  The data shall contain the antenna model and serial number to be stored by the manufacturer at the AU over a total effective length of 250 characters (= 256 – 3 code characters -1 octet the length and -2 for the CRC).  Note that a 2 byte length is reserved in Table 58, section 6.9.7.3.5.7 for the “Manufacturer-specific Antenna Model”.  This information shall contain the MDL data segment and any information that may be stored by the installer in the CPE to complement the antenna information.  Added information can include integrated versus non-integrated antenna, antenna orientation azimuth, antenna height above ground level, cable length, code of the installer, etc., all recorded in ASCII characters in the format: ‘label’, ‘length’, and ‘data’.  The exact format is to be specified in a Recommended Practice.
USA, GBR, etc.: Regulatory domain ISO 3166 code used to query the AU and included as the first 3 octets followed by one octet for the length and a number of octets for data and completed by a 2-octet CRC.  The data portion shall contain one octet per channel indicating the on-axis gain of the antenna at the center frequency.  The channels correspond to those listed in Annex A (see Table 291 in section A.5.1 for USA and Table 293 is section A.5.4 for European countries).
Gainn: Maximum on-axis antenna gain in the specific TV channel in 0.25 dB units ranging from –22.0 dBi (0x01) to 41.25 dBi (0xFE).  For code 0x00, the CPE or BS shall refrain from transmitting on this channel. Code 0xFF is not allowed. (See Table 59, section 6.9.7.3.5.8.)
3- Antenna primitive considerations
It is proposed to include the above messaging in the sub-clause 8.12.2 since it relates to a local interface at the WRAN terminal and not to the air interface between the CPE and the MAC.
The Antenna Primitives described in section 9.7.6 seem to be no longer needed once the above messages are defined. It is proposed to delete sub-clause 9.7.6 on Antenna Primitives.

4- Remaining questions

It is unclear whether there is a need to specify how the information that will be received from the AU will be parsed and included in local MIBs so that the correct conducted RF power can be calculated from the EIRP level indications coming from the BS through the TPC.
The transfer of this antenna information to the two MAC IEs (6.9.7.3.5.7 and 6.9.7.3.5.8) to be sent to the BS when queried should to be straight-forward.  Does it need to be specified?
_________________________

Abstract


This document proposes a messaging 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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