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THIRTEENTH MEETING OF THE WORKING GROUP I
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	Agenda Item xx:
	  FAA Requested Changes to EUROCAE ED-137 Part 1 - Radio


Editorial corrections, Clarifications and Enhancements
To EUROCAE ED137 Part 1 (Radio)

Requested by the U.S.A. Federal Aviation Administration (FAA)
(Presented by Carlos Ilarregui, STG Technologies)
	SUMMARY

	After reviewing EUROCAE WG67 ED137A, Interoperability Standards for ATM VoIP Components Part 1:Radio, dated September, 2010, the FAA has identified areas of the document that require minor editorial corrections or should be clarified, and one part of the document that should be enhanced to accommodate FAA operational requirements 

	ACTION

	The Working Group is invited to accept the proposed changes to EUROCAE ED137A Part 1: Radio as requested by the FAA.


1. INTRODUCTION

1.1 FAA review of ED137A Part 1: Radio identified eight editorial corrections and eight minor clarifications that will improve the quality of the document.  These minor requested changes will not be discussed in this Working Paper but can be found in the Attachment.
1.2 Additionally, a more the significant enhancement and clarification is required to support two distinct FAA operational requirements; the ability to operate co-located Main and Standby Radios and the ability to support VHF and UHF Channel Pairing.
2. discussion

2.1 The FAA has an operational requirement to operate Remote Radio Sites with a redundant complement of radios, designated Main and Standby.

2.2 The controller shall be able to remotely select for operation one of the two transmitters (Main or Standby) and one of the two receivers (Main or Standby).  This capability is known as “Main/Standby Selection”.

2.3 The FAA has also a separate operational requirement to support VHF and UHF Channel Pairing over a single communication link.  In this mode, the Air Traffic Controller can simultaneously transmit and receive in one or both VHF and UHF bands.
2.4 For each transmission, the controller shall be able to selectively key the VHF transmitter, the UHF transmitter, or both VHF and UHF transmitters.
2.5 On the Air-to-Ground direction, the audio from the VHF Receiver is combined with the audio from the UHF receiver at the Remote Radio Site prior to their transmission to the controller over a single telecommunication link.

2.6 The controller shall also be able to selectively and independently disable the audio from one or both of the Receivers prior to their combination at the remote side.  This capability is known as “Remote Receiver Muting”.

2.7 Independent VHF and UHF Receiver Squelch Break indications from the Remote Radio Site are also required to be shown at the Controller’s Working Position (CWP).

2.8 Additionally, each of the control signals is required to be echoed by the Remote Radio Site to serve as confirmation of the commands issued by the controller.  These confirmation signals are also displayed at the CWP
2.9 Partial support for these features was initially incorporated into ED137 Part 1 Final Draft 3.03 as a result the EUROCAE WG67-25 Meeting in April 2010, as the Radio Remote Control Header Extension.  Full support for these capabilities was not addressed at that time because of some protocol implementation issues that were being resolved separately. 
2.10 Since then, the resolution of those protocol implementation issues has made possible the full support of the FAA required capabilities.

3. ACTION BY THE MEETING
3.1 The Requested Changes to EUROCAE ED137A Part 1: Radio submission attached to this Working Paper describes enhancements to the Radio Remote Control Header Extension with full support for independent VHF and UHF Receiver Squelch Break and Signal Quality Information (SQI).

3.2 The ACP WG-I to consider and adopt the proposed Requested Changes to EUROCAE ED137A Part 1: Radio for inclusion in the next publication of ICAO DOC 9896.




Attachment
FAA Requested Changes to

EUROCAE ED-137A Part 1: Radio

Dated September 2010

FAA Requested Changes to

EUROCAE ED-137A Part 1: Radios

Dated September 2010

1.
General

As a result of the detailed review of EUROCAE ED-137 Part 1 recently completed, the FAA identified a number of issues that should be modified in the current revisions of the document.

The requested changes do not affect the intent of the document, and are only intended to fix minor discrepancies, improve clarity and minimize possible misinterpretation of the requirements as reflected in the document.  
The requested changes have been classified in two categories, Editorial Corrections and Clarifications.

2.
Editorial Corrections

2.1
Section 2.4.3, Figure 3 – SIP session between VCS and separated Rx and Tx radios - Phase 1, should have arrows on both ends (as shown in Figure 2, Section 2.4.2)
2.2
Section 3.3, Supported Request, Table 1, the CANCEL method should have an “x” in place of an “m” under Receiving for the User Agent VCS.
2.3
Section 5.3, RTP HEADER, correct the definition of the field CSRC count (CC) to read: 

CSRC count (CC): The CSRC count contains the number of CSRC identifiers that follow the fixed header.
2.4
Section 5.5.4, RTP Header Extension description, Figure 10: RTP header extension.  “Contributing Source Identifier (SSRC)” should be changed to “Contributing Source Identifier (CSRC)”.

2.5
Section 5.5.7
RTPRx Information field, PTT-id (6 bits: b4-b9).  Should be corrected to read as follows: 

As a PTT-id value is always assigned by the GRS Transceiver/Transmitter endpoint, the case when a  PTT-id=0 is sent by the VCS endpoint  to the GRS Transceiver/Transmitter endpoint in an RTPTx HE SHOULD NOT occur.

2.6
Annex D Radio Remote Control.  Replace the first paragraph with:

The following sections are intended to clarify the rational and operational requirements related to the Radio Remote Control RTP Header Extension Additional Feature Type.

2.7
Annex D, D.3, Implementation.  In the third paragraph, correct the paragraph numbering of the reference:

A new type of Additional Feature, the Radio Remote Control Type has been defined for the RTP Header Extension (see Section 5.6.4).  The 8 bits of the Value field are used to implement the signalling mechanisms described above.

2.8
Annex D, D.4, Timing Requirements.  Correct the seventh paragraph (second bullet) to read:

· If the CWP issues a new Radio Remote Command at a time when no transmission is taking place (R2S Protocol active without voice samples), the VCS will transmit a new R2S packet with the updated command bits in the RTP HE no later than 20 ms after the command from the CWP is received.

3. Clarifications

3.1 Section 3.6, SDP Message Body, Table 7, Parameter sigtime, Modify Value field to read:
PTT/PTT OFF time period in multiple of the packet interval (value 1 means the Radio signalling info is sent in every RTP voice and R2S Keepalive packet).

3.2 Section 3.6, SDP Message Body, Table 7, Parameter ptt_rep, Modify Value field to read:
Number of audio packets sent with RTPTx HE indicating that PTT is OFF or RTPRx HE indicating that SQUECLH is off (value 0->only 1 PTT OFF or only 1 SQUELCH OFF message 
3.3
Section 3.6.1.7 - SDP attribute – sigtime <signalling info time period> (optional).  Modify first paragraph to read as follows:

An INVITE request sent from the VCS endpoint to a GRS endpoint MAY include a “sigtime” SDP attribute with a <signalling info time period> set to a multiple of the RTP voice and R2S Keepalive packet interval as part of the SDP message body. 
3.4
Section 3.6.1.8 - SDP attribute – ptt_rep <PTT OFF repetition> (optional). Modify first and second paragraphs to read as follows:

The “ptt_rep” value defines how many RTP voice packets are sent by the User Agent at the VCS endpoint with PTT-OFF following a transition of PTT state from PTT-ON to PTT OFF and how many RTP voice packets are sent by the User Agent at the GRS endpoint with SQUELCH OFF following a transition of SQUELCH state from SQUELCH ON to SQUELCH OFF. The Default value=0, implies that one RTP voice packet is sent with PTT-OFF, prior to R2S -Keepalive packets being sent with PTT-OFF and also that one RTP voice packet is sent with SQUELCH OFF, prior to R2S -Keepalive packets being sent with SQUELCH-OFF

An INVITE request sent from the VCS endpoint to the GRS Transceiver or GRS Transmitter endpoint MAY include a “ptt_rep” SDP attribute with a <PTT OFF repetition> set to a value from 0 to 3 as part of the SDP message body. 

3.5
Section 5.5.2.1, GRS Transceiver/transmitter PTT de-activation event.  Modify second paragraph to read as follows:

From this point onwards R2S KeepAlive packets with an RTP header extension SHALL be sent at least with the R2S-Keepalive period (i.e. default 200ms). In the case however that new radio signalling information or the radio remote control information is transported via the RTP HE of an R2S packet, the VCS endpoint SHALL send an R2S-Keepalive packet immediately, and the GRS Transceiver/Transmitter endpoint SHALL also respond with a R2S-Keepalive packet within the maximum confirmation delay. 

3.6
Section 5.5.3.1, GRS Transceiver/receiver A/C call de-activation event.  Modify second paragraph to read as follows:

From this point onwards R2S KeepAlive packets with a RTP header extension SHALL be sent with at least the R2S-Keepalive period (i.e. default 200ms). In the case however that new radio signalling information or the radio remote control information is transported via the RTP HE of an R2S packet, the VCS endpoint SHALL send an R2S-Keepalive packet immediately and the GRS Transceiver/Receiver endpoint SHALL respond with a R2S-Keepalive packet within the maximum confirmation delay. 

3.7
Annex D, D.3, Implementation.  Modify the fourth paragraph to read as follows:

Commands are issued by the VCS by transmitting an RTP Voice or R2S-Keep Alive packets containing a Radio Remote Control Additional Feature Type. The GRS responds to this command by returning an RTP Voice or R2S Keep Alive packet with identical format containing the confirmation of the command received.

3.8 Sections 5.5.2.1, 5.5.3, 5.5.3.1, 6.2.  The word “immediately” is used to describe the time between the reception of a command by the VCS and the generation of an R2S-Keepalive packet.  From an implementation and testability perspective, the word “immediately” should be replaced by a numeric parameter.  

A similar parameter “maximum confirmation delay”, has been defined and applies to the allowable response time for the GRS to respond to commands received from the VCS.

The FAA suggests that a new parameter be defined, “Maximum command delay”, including limits and default values, and the word “immediately” in these paragraphs be replaced by “within the maximum command delay”.
3.9 Section 5.6.4, Radio Remote Control.  The FAA requests that this section be changed to incorporate enhancements to the definition of the Radio Remote Control Additional Feature Block.  Taking advantage of the variable-length capability of the Extension for Additional Features, the adoption of a four-byte format for the RTPRx Value field will enable the addition of real-time information required to cover FAA operational requirements:

· Independent Receiver Squelch Break signaling (F1 and F2).

· Independent Signal Quality Information (F1 and F2).

To describe these features, the FAA requests that Section 5.6.4 of the Specification be replaced with the following text:

5.6.4 Radio Remote Control
The Radio Remote Control (RRC) SHALL be implemented in the “Additional Features” block of the RTP HE to handle Main/Standby switchover and to use two frequencies with one SIP session and RTP stream (paired frequency). 

The content of the RRC information field depends on the configuration of the GRS.

· Paired Frequency: If the GRS endpoint handles a paired frequency, all bits and bytes of the RRC SHALL be considered.

· Single Frequency: If the GRS handles equipment of a single frequency, only three bits MSTxF1, MSRxF1, and MuRxF1 SHALL be considered (see Figure 1). The other bits and bytes of the RRC value field SHALL be ignored.
5.6.4.1 RTPTx Definition
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Figure 1: RRC RTPTx TLV Coding
Figure 1 shows the TLV coding for Radio Remote Control in the RTPTx direction from the VCS endpoint towards the GRS endpoint.

For the RTPTx:

· Type (4 bit): The Type field for RRC is set to Type = 3.
· Length (4 bit): The Length field for RRC is set to Length = 1

· Value (1 Byte): The RRC RTPTx TLV Value field is divided into 8 flags.
· MSTxF1: This flag is used as signaling mechanisms to select the Main or Standby Transmitter of frequency F1. If the MSTxF1=0, the Main Transmitter of frequency F1 SHALL be used for transmission. If the MSTxF1 = 1, the Standby Transmitter of frequency F1 SHALL be used for transmission. This Flag SHALL be valid in both GRS configurations.
· MSRxF1: This flag is used as signaling mechanisms to select the Main or Standby Receiver of frequency F1. If the MSRxF1=0, the Main Receiver of frequency F1 SHALL be used. If the MSRxF1 = 1, the Standby Receiver of frequency F1 shall be used. This Flag SHALL be valid in both GRS configurations.
· MSTxF2: This flag is used as signaling mechanisms to select the Main or Standby Transmitter of frequency F2. If the MSTxF2=0, the Main Transmitter of frequency F2 SHALL be used for transmission. If the MSTxF2 = 1, the Standby Transmitter of frequency F2 SHALL be used for transmission. This Flag SHALL be valid only in the GRS configuration “Paired Frequency”.
· MSRxF2: This flag is used as signaling mechanisms to select the Main or Standby Receiver of frequency F2. If the MSRxF2=0, the Main Receiver of frequency F2 SHALL be used. If the MSRxF2 = 1, the Standby Receiver of frequency F2 shall be used. This Flag SHALL be valid only in the GRS configuration “Paired Frequency”.
· SelTxF1: This flag is used as signaling mechanisms to select the active Transmitter of frequency F1 for transmission, if a PTT is activated. If the SelTxF1=0, the active transmitter of frequency F1 SHALL NOT be used in case a PTT is active. If the SelTxF1=1, the active transmitter of frequency F1 SHALL be used for transmission.  This Flag SHALL be valid only in the GRS configuration “Paired Frequency”.
· SelTxF2: This flag is used as signaling mechanisms to select the active Transmitter of frequency F2 for transmission, if a PTT is activated. If the SelTxF2=0, the active transmitter of frequency F2 SHALL NOT be used in case a PTT is active.  If the SelTxF2=1, the active transmitter of frequency F2 SHALL be used for transmission. .  This Flag SHALL be valid only in the GRS configuration “Paired Frequency”.
· MuRxF1:  This flag is used as signaling mechanisms to enable a Remote Receiver Muting of frequency F1. If the MuRxF1=0 the audio of the active receiver of frequency F1 (Main or Standby) at the GRS endpoint SHALL be unmuted.  If the MuRxF1=1 the audio of the active receiver of frequency F1 (Main or Standby) at the GRS endpoint SHALL be muted.  This Flag SHALL be valid in both GRS configurations.
· MuRxF2: This flag is used as signaling mechanisms to enable a Remote Receiver Muting of frequency F2. If the MuRxF2=0 the audio of the active receiver of frequency F2 (Main or Standby) at the GRS endpoint SHALL be unmuted.  If the MuRxF2=1 the audio of the active receiver of frequency F2 (Main or Standby) at the GRS endpoint SHALL be muted.  This Flag SHALL be valid only in the GRS configuration “Paired Frequency”.
5.6.4.2 RTPRx Definition
5.6.4.2.1 GRS in “Paired Frequency” Configuration

 In Paired Frequency Configuration, unmuted audio from the two active receivers SHALL be combined internally by the GRS prior to being forward to the VCS in a single RTP packet stream.

Figure 19 shows the TLV coding for Radio Remote Control in the RTPRx direction from the GRS endpoint towards the VCS endpoint in the “Paired Frequency” Configuration.
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Figure 19: “Paired Frequency” RRC RTPRx TLV Coding

For the RTPRx in the “Paired Frequency” Configuration:

· Type (4 bit): The Type field for RRC is set to Type = 3.
· Length (4 bit): The Length field for RRC is set to Length = 4
· Value (4 Bytes): 
· First Byte: The RRC RTPRx TLV field first byte is subdivided into 8 flags.

· MSTxF1: This flag is used to confirm the selection of the Main or Standby Transmitter of frequency F1.  MSTxF1=0 SHALL indicate that the Main Transmitter of frequency F1 has been selected. MSTxF1 = 1 SHALL indicate that the Standby Transmitter of frequency F1 has been selected.
· MSRxF1: This flag is used to confirm the selection of the Main or Standby Receiver of frequency F1.  MSRxF1=0 SHALL indicate that the Main Receiver of frequency F1 has been selected. MSRxF1 = 1 SHALL indicate that the Standby Receiver of frequency F1 has been selected. 
· MSTxF2: This flag is used to confirm the selection of the Main or Standby Transmitter of frequency F2.  MSTxF2=0 SHALL indicate that the Main Transmitter of frequency F2 has been selected. MSTxF2 = 1 SHALL indicate that the Standby Transmitter of frequency F2 has been selected.
· MSRxF2: This flag is used to confirm the selection of the Main or Standby Receiver of frequency F2.  MSRxF2=0 SHALL indicate that the Main Receiver of frequency F2 has been selected. MSRxF2 = 1 SHALL indicate that the Standby Receiver of frequency F2 has been selected. 
· SelTxF1: This flag is used to indicate the keying of the selected F1 transmitter.  If PTT is active (RTPRx HE PTT_type field not zero), this bit SHALL be interpreted as confirmation of the status of the active Transmitter of frequency F1 as selected by RTPTx HE SelTxF1 flag. SelTxF1=0 SHALL indicate that the active transmitter of frequency F1 is not being keyed.  SelTxF1=1 SHALL indicate that the active transmitter of frequency F1 is being keyed.
· SelTxF2: This flag is used to indicate the keying of the selected F2 transmitter.  If PTT is active (RTPRx HE PTT_type field not zero), this bit SHALL be interpreted as confirmation of the status of the active Transmitter of frequency F2 as selected by RTPTx HE SelTxF2 flag. SelTxF2=0 SHALL indicate that the active transmitter of frequency F2 is not being keyed.  SelTxF2=1 SHALL indicate that the active transmitter of frequency F2 is being keyed.
· MuRxF1:  This flag is used to confirm the selection of the Remote Receiver Muting of frequency F1. MuRxF1=0 SHALL indicate that the audio of the active receiver of frequency F1 (Main or Standby) at the GRS endpoint is unmuted.  MuRxF1=1 SHALL indicate that the audio of the active receiver of frequency F1 (Main or Standby) at the GRS endpoint is muted.
·  MuRxF2:  This flag is used to confirm the selection of the Remote Receiver Muting of frequency F2. MuRxF2=0 SHALL indicate that the audio of the active receiver of frequency F2 (Main or Standby) at the GRS endpoint is unmuted.  MuRxF2=1 SHALL indicate that the audio of the active receiver of frequency F2 (Main or Standby) at the GRS endpoint is muted.

· Second Byte: The RRC RTPRx TLV second byte is subdivided into two 1-bit flags and six bits reserved for future use.
· SQF1: This flag is used to report the Squelch Break status of the selected F1 receiver.  SelTxF1=0 SHALL indicate that the Squelch Break of the active receiver of frequency F1 is not active (No RF signal present, no audio from Receiver).  SelTxF1=1 SHALL indicate that the Squelch Break of the active receiver of frequency F1 is active (RF signal present, audio available from Receiver).  If the Squelch Break of the active receiver of frequency F1 is active (Squelch Break ON), RTPRx HE SQU field SHALL also be set to one.
· SQF2: This flag is used to report the Squelch Break status of the selected F2 receiver.  SelTxF2=0 SHALL indicate that the Squelch Break of the active receiver of frequency F2 is not active (No RF signal present, no audio from Receiver).  SelTxF2=1 SHALL indicate that the Squelch Break of the active receiver of frequency F2 is active (RF signal present, audio available from Receiver).  If the Squelch Break of the active receiver of frequency F2 is active (Squelch Break ON), RTPRx HE SQU field SHALL also be set to one.
· Third Byte: The value of the RRC RTPRx TLV third byte is used to report the Signal Quality Information corresponding to the selected Receiver on frequency F1.  This byte SHALL be formatted as described in Section 5.6.2, Signal Quality Information.
· Fourth Byte: The value of the RRC RTPRx TLV fourth byte is used to report the Signal Quality Information corresponding to the selected Receiver on frequency F2.  This byte SHALL be formatted as described in Section 5.6.2, Signal Quality Information.
5.6.4.2.2 GRS In the “Single Frequency” Configuration

In this configuration, Keying Confirmation and Squelch Break information will be derived from the PTT Type and SQU fields of the fixed part of the RTP Header Extension as described in Section 5.5.7.  SQI Information will be obtained using the standard SQI Additional Feature Type as defined in Section 5.6.2

Figure 20 shows the TLV coding for Radio Remote Control in the RTPRx direction from the GRS endpoint towards the VCS endpoint in the “Single Frequency” Configuration.
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Figure 20: “Single Frequency” RRC RTPRx TLV Coding

For the RTPRx in the “Single Frequency” Configuration:

· Type (4 bit): The Type field for RRC is set to Type = 3.
· Length (4 bit): The Length field for RRC is set to Length = 1
· Value (1 Byte): 
· The RRC RTPRx TLV Value field byte is subdivided into 3 flags and five unused bits.

· MSTxF1: This flag is used to confirm the selection of the Main or Standby Transmitter of frequency F1.  MSTxF1=0 SHALL indicate that the Main Transmitter of frequency F1 has been selected. MSTxF1 = 1 SHALL indicate that the Standby Transmitter of frequency F1 has been selected.
· MSRxF1: This flag is used to confirm the selection of the Main or Standby Receiver of frequency F1.  MSRxF1=0 SHALL indicate that the Main Receiver of frequency F1 has been selected. MSRxF1 = 1 SHALL indicate that the Standby Receiver of frequency F1 has been selected.
· MSTxF2: This bit is not used and SHALL be set to zero.

· MSRxF2: This bit is not used and SHALL be set to zero.
· SelTxF1: This bit is not used and SHALL be set to zero.
· SelTxF2: This bit is not used and SHALL be set to zero.
· MuRxF1:  This flag is used to confirm the selection of the Remote Receiver Muting of frequency F1. MuRxF1=0 SHALL indicate that the audio of the active receiver of frequency F1 (Main or Standby) at the GRS endpoint is unmuted.  MuRxF1=1 SHALL indicate that the audio of the active receiver of frequency F1 (Main or Standby) at the GRS endpoint is muted.
· MuRxF2: This bit is not used and SHALL be set to zero.
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