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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 second  item in the list of steps]
“2- BS acquires the antenna gain information”

[In Figure 32, add a new box before “Determine Geographic Location” called “Acquire BS antenna gain information”]
[Insert a new sub-clause 6.16.1.2 as follows]
“6.16.1.2 BS Antenna Gain Information Acquisition

The BS shall determine if its antenna is integrated or not by querying it using the M-ANTENNA-INTEGRATED primitive structure described in section 9.7.6.1 and 9.7.6.2. The BS shall acquire the antenna information including the maximum antenna gain information for the channels that can be used in the regulatory domain of interest. This information is stored in a MIB, wranIfBsAntennaGainTable. If the antenna is integrated to the BS TU, this MIB object shall be pre-populated by the manufacturer of the BS. If the antenna is not integrated into the BS TU, the MIB object shall be populated by querying the Antenna Unit (AU) through the interface defined in section 8.12.2. This information at the antenna shall be pre-populated by the antenna manufacturer.
[In section 6.16.2, add a new second item in the list of step]

“2- CPE acquires the antenna gain information”
[In Figure 32, add a new box following “CPE self test” called “Acquire CPE antenna gain information”]
[Insert a new sub-clause 6.16.2.2 as follows]

“6.16.2.2 CPE Antenna Gain Information Acquisition

The CPE shall determine if its antenna is integrated or not by querying it using the M-ANTENNA-INTEGRATED primitive structure described in section 9.7.6.1 and 9.7.6.2. The CPE shall acquire the antenna information including the maximum antenna gain information for the channels that can be used in the regulatory domain of interest. This information is stored in a MIB, wranIfCpeAntennaGainTable. If the antenna is integrated to the CPE TU, this MIB object shall be pre-populated by the manufacturer of the CPE. If the antenna is not integrated into the CPE TU, the MIB object shall be populated by querying the Antenna Unit (AU) through the interface defined in section 8.12.2. The information at the antenna shall be pre-populated by the antenna manufacturer.
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. This message shall be sent if the TU has not received a AU-HELLO message within 4 seconds after applying power to the AU.
II. Purpose: for the TU to initiate handshaking with the AU to verify that the AU is available for query. If the AU does not respond within 4 seconds after this message transmission, the TU shall declare the antenna non-operational and abort its operation.
III.  Format: 

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

I. Sent by the AU upon power-on or 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, 
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 transfer 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 transfer 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).  Once received, this string of octed shall be parsed by the TU and stored in the appropriate MIB (see 6.9.7.3.5.7 and 6.9.7.3.5.8).
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.
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: Character string 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 –Example information segments stored at the AU (to be read vertically) 
	MDL
	USA
	GBR
	---

	Length (0xYY)
	Length

56=0x38
	Length

55=0x37
	Length

0xYY

	---
	Gain2
	Gain21
	---

	---
	Gain 3
	Gain22
	---

	---
	---
	---
	---

	---
	---
	---
	---

	---
	---
	---
	---

	---
	---
	Gain68
	---

	---
	Gain50
	Gain69
	CRC-16

	CRC-16
	Gain51
	CRC-16
	

	
	CRC-16
	
	


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 data to follow before the closing 2 CRC octets.  The data shall contain the antenna model and serial number stored in 8-bit characters by the AU manufacturer.  
USA, GBR, etc.: Regulatory domain ISO 3166 code  included as the first 3 octets followed by one octet indicating the length of data to follow before the closing 2 CRC octets,  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 and are ordered the same way as shown in Annex A (see Table 291 in section A.5.1 for USA and Table 293 is section A.5.4 for European countries). Additional segments can be added for further regulatory domains up to 2k octets.
Gainn: Maximum on-axis antenna gain in the specific TV channel in 0.25 dB units ranging from –22.0 dBi (0x01) to 41.0 dBi (0xFD).  . Code 0x00 shall be assigned to channels for which the antenna is not intended to be used. Code 0x01 shall also be used for antenna gain smaller than -22 dBi. Code 0xFE shall be used for antenna gain higher than 41.0 dBi. Code 0xFF is not allowed. (See Table 58, section 7.7.7.3.4.9.).
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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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