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5.3.3.3.1  Air-ground status bit. The status bit in the destination address field (bit 2, octet 1) shall be the air-ground bit. The air-ground bit shall be set to 0 to indicate that the transmitting station is airborne. It shall be set to 1 to indicate that the transmitting station, either fixed or mobile, is on the ground. The default value for the air-ground bit shall be 0 for aircraft that do not provide this information at the link level; the value shall be 1 for ground stations.


5.4.2.4.5  AVLC specific options parameter. This parameter defines which AVLC protocol options are supported by the transmitting station. It shall be encoded as per Tables 5-15 and 5-16. An LME shall set the reserved bits to 0 on transmission and shall ignore the value of these bits on receipt. When both this parameter and the Connection Management parameter are included in an XID, the bit values for those options which are included in both parameters shall be determined by the Connection Management parameter.

A ground station advertises the operational state of available services through the use of the AVLC Specific Options parameter and the ATN Router NETs parameter. Possible states for available services are:

• VDLM2 8208 only

• non-VDLM2 8208 only

• VDLM2 8208 plus non-VDLM2 8208

The VDLM2 8208 only state is indicated by setting bit 6 (“a” bit) of the AVLC Specific Options parameter to zero and encoding at least one non-zero parameter value in the ATN Router NETs parameter.
The non-VDLM2 8208 only state is indicated by setting bit 6 (“a” bit) of the AVLC Specific Options parameter to one and encoding one all-zeros parameter value in the ATN Router NETs parameter.
The VDLM2 8208 plus non-VDLM2 8208 state is indicated by setting Bit 6 (“a”) of the AVLC Specific Options parameter to one and encoding one non-zero parameter value in the ATN Router NETs parameter.
If the aircraft station sets bit 6 (“a” bit) of the AVLC Specific Options parameter to zero, it is requesting VDLM2 8208 service.   If the aircraft station sets bit 6 (“a” bit) of the AVLC Specific Options parameter to one, it is requesting non-VDLM2 8208 service (such as AOA).   


If the ground station sets bit 7 (“gnd” bit) of the AVLC Specific Options parameter to one in its GSIF, it indicates that the frequency support list defined in the GSIF shall be used only by aircraft which are on the ground at the airport identified by the airport coverage parameter in the GSIF. If the ground station sets bit 7 (“gnd” bit) of the AVLC Specific Options parameter to zero in its GSIF, it indicates that the frequency support list defined in the GSIF shall be used when the aircraft is airborne.

Note. — Avionics designed prior to the introduction of the “gnd” bit may use the FSL when airborne or on the ground regardless of the value of the “gnd” bit. It is recommended that the DSP not accept connection on the ground frequency by aircraft that are airborne.


5.4.2.6.1  Autotune frequency parameter. This parameter defines the frequency and modulation scheme that an aircraft LME shall use to reply to a ground station listed in the replacement ground station parameter. This parameter shall be sent by a ground LME when an autotune is required. The parameter shall be encoded as a 16-bit field as per Table 5-26. The modulation subfield (m bits) shall be defined as per Table 5-21. The frequency subfield (f bits) shall be the frequency encoded as: 

Integer [(frequency in MHz * 100) - 10000].


Note. — As an example, for a frequency of 131.725 MHz, the encoded value is decimal 3172 or hexadecimal C64.


5.4.2.6.2  Replacement ground station list. This parameter defines a list of ground stations in order of ground LME preference. This parameter shall be encoded as a list of DLS addresses in 32-bit fields as per Table 5-27. These addresses shall be used by the aircraft LME during handoffs as possible alternate ground stations if the proposed ground station is not acceptable to the LME.


5.4.2.7.1  Frequency support list. This parameter defines the list of frequencies, modulation schemes and associated ground stations supported in the coverage area of the originating ground station. The parameter shall consist of a list of 48-bit entries as shown in Table 5-37. The modulation subfield (m bits) shall be encoded as defined in Table 5-21. The frequency subfield (f bits) shall be encoded as:

Integer [(frequency in MHz * 100) - 10000]


Note.— As an example, for a frequency of 131.725 MHz, the encoded value is decimal value 3172 or hexadecimal C64.
The ground station address (g bits) shall be the DLS address encoded in a 32-bit field as defined in Table 5-37. The ground DLS address shall be the DLS address of a ground station which can provide services on the specified frequency and modulation scheme. No association shall be made between the operating parameters included in the transmitted XID frame and the operating parameters of the ground station(s) listed. During frequency recovery the aircraft LME shall choose randomly a frequency from the list to re-acquire service.


5.4.2.7.4  ATN router NETs parameter. This parameter defines a list of ATN air-ground routers identified by the “administration identifier” (ADM) and “administration region selector” (ARS) subfields of their network entity titles (NETs). It shall be encoded as per Table 5-40.  If the ground station does not support ATN operations, then it shall encode the NET parameter as all-zeros.
5.4.2.7.4.1  Recommendation.— The ATN Router NET parameter should contain a single VSDA (See Section 6.3.2.3) reachable from the ground station broadcasting the GSIF.
5.4.4.1  Frequency management procedures. The aircraft LME shall use the following procedures to acquire a frequency on which reliable VDL services are available.


5.4.4.1.1  Frequency search. The aircraft LME shall initiate the frequency search procedure on system initialization or after link disconnection, if it can no longer detect uplink VDL frames on the current frequency. It shall attempt to identify a frequency on which VDL service is available by tuning the radio to the CSC and to other frequencies on which it knows a priori that VDL service is available. It shall scan until it detects a valid uplink VDL frame with an acceptable source address or until Timer TG1 expires, in which case it shall tune the radio to another frequency and continue to scan.  
5.4.4.1.1.1  FSL-assisted Handoff.  Some regions may implement one or more frequencies dedicated exclusively for use on the ground. The service provider advertises these frequencies by means of a Frequency Support List (FSL) transmitted in a GSIF with the “gnd”-bit set to 1. An aircraft on the ground receiving an FSL with the “gnd”-\bit set, either after start-up or after landing, shall transfer to a dedicated ground frequency from the FSL, and on becoming airborne shall transfer back to a frequency designated for airborne use.  The specific procedures for this operation are described in Section 5.4.4.6.8.
5.4.4.1.1.2  Ground-requested Autotune.  The ground station may provide the aircraft station with an alternate frequency to which it wishes the aircraft to tune.  The specific procedures for this operation are described in Section 5.4.4.8 and 5.4.4.11.

5.4.4.1.2  Frequency recovery. The aircraft LME shall initiate the frequency recovery procedure if it can no longer establish a link on the current frequency or if the MAC entity indicates that the current frequency is congested. It shall tune the radio to an alternate frequency using the data in the Frequency Support List previously received on the current link.


5.4.4.3  Ground station identification. A ground station shall send a GSIF by broadcasting a XID_CMD (P = 0) with parameters as per Tables 5-46a), b) and c) if its Timer TG3 expires (meaning that it has not transmitted any frame in TG3 seconds) or if its Timer TG4 expires (meaning that it has not sent a GSIF in TG4 seconds).  The GSIF shall have the “gnd” bit set to one if the Frequency Support List (See Section 5.4.2.7.1) is only to be used by aircraft on the ground.  If a ground station offers Mode 2 service, the operator of that ground station shall ensure that, besides transmitting GSIFs on the service frequency, GSIFs are transmitted on the CSC. The ground system shall ensure that only current and up-to-date information is contained in the GSIF.  Each ground station shall periodically broadcast the VSDA of the air/ground router (if present) reachable through it.  The VSDA shall be included in the ATN Router NET parameter of the GSIF.  Aircraft LMEs receiving a GSIF shall process its content to identify the functionality of the ground station as well as the correct operational parameters to be used when communicating with it. Aircraft LMEs which have a connection with the transmitting ground station shall process only informational parameters and those parameters specified for an XID_CMD_LPM as per Tables 5-46a), b) and c).  The aircraft shall not reject a GSIF in the event that a parameter that is designated mandatory is not present.  

5.4.4.6  Aircraft-initiated handoff. If an aircraft LME implements this section, then it shall set the “i” bit in the AVLC Specific Options parameter to 1; otherwise, it shall set the “i” bit to 0.


5.4.4.6.1  Aircraft handoff. Once the aircraft LME has established a link to a ground station, it shall monitor the VHF signal quality on the link and the transmissions of the other ground stations. The aircraft LME shall establish a link to a new ground station if any of the following events occur:


a)
the VHF signal quality on the current link is poor and the signal quality of another ground station is significantly better;


b)
Counter N2 is exceeded on any frame sent to the current ground station;


c)
Timer TG2 expires for the current link; or


d)
Timer TM2 expires. In this case, the aircraft LME shall autonomously tune to an alternate frequency (provided in a frequency support list) before initiating the handoff.

e)
The flow control window on a subnetwork SVC carried on the link remains closed for greater than 1 minute.  (See Section 6.2.4.2)

f)  The aircraft is on a frequency acquired from a GSIF with the ‘gnd’ bit set to one and becomes airborne.


g)  The aircraft lands and has received a viable Frequency Support List within a GSIF with the ‘gnd’ bit set to one.

5.4.4.6.2  Site selection preference. From among those ground stations with acceptable link quality, the aircraft LME shall prefer to hand off to a ground station which indicates (in the GSIF) accessibility to the air-ground router(s) to which the aircraft DTE has subnetwork connections.


5.4.4.6.3  Recommendation.— If an aircraft has commenced approach to its destination airport and its current link is with a ground station that does not offer service at that airport, it should hand off to a ground station which indicates in its Airport Coverage Indication parameter that it offers service at that airport.


5.4.4.6.4  Interaction of LMEs. When an aircraft VME hands off from a ground station in one ground-based system (and thus associated with one LME) to a ground station in another ground-based system (and thus associated with a different LME in the aircraft), the new LME shall use the link establishment procedures and the old LME shall send a DISC when directed by the VME. 


Note. — Optimally the old link should not be disconnected until after the new link is capable of carrying application data. However this is outside the scope of this manual.


5.4.4.6.5  General ground response. If the ground LME receives the XID_CMD_HO, it shall confirm link handoff by sending an XID_RSP_HO frame containing the parameters as per Tables 5-46a), b) and c). The ground LME shall include in the XID_RSP_HO the optional parameters for which it is not using the default values. If the XID_RSP_HO includes the Autotune parameter, then the Replacement Ground Station List parameter shall be included to indicate the ground stations with which the aircraft LME can establish a new link on the new frequency, using the operating parameters specified in the XID_RSP_HO. If the XID_RSP_HO does not include the Autotune parameter, the ground LME shall include the Replacement Ground Station List parameter if it wishes to indicate the ground stations which can be reached on the current frequency using the same operating parameters as the transmitting station.


5.4.4.6.6  Disconnecting old link. If the new and old ground stations are associated with different systems, the procedures of 5.4.4.6.4 shall be followed. Otherwise, the aircraft LME shall set Timer TG5 when it receives the XID_RSP_HO and has validated the received parameters. The ground LME shall set Timer TG5 after it transmits the XID_RSP_HO.  In the event that a further handoff is performed while a TG5 timer is still running, the TG5 timer shall be expired and the previous link silently disconnected, prior to restarting TG5.  

5.4.4.6.6.1  Disconnecting old link (Autotune Parameter Not Used). Both stations shall continue to maintain the old link until their respective Timer TG5 expires, after which each will consider the link disconnected without sending or receiving a DISC.  

5.4.4.6.6.2  Disconnecting old link (Autotune Parameter Used). Both stations shall disconnect any remaining old link after TG5 expiration without sending or receiving a DISC.  


5.4.4.6.7  Exceptional cases. If the ground LME cannot satisfy the XID_CMD_HO, then it shall transmit an XID_RSP_LCR instead of an XID_RSP_HO; the current link shall not be affected. While waiting for a response to an XID_CMD_HO, an aircraft LME receiving any unicasted frame other than a TEST or an XID from any ground station other than the current station shall retransmit the XID_CMD_HO. If Counter N2 is exceeded on the XID_CMD_HO, the aircraft LME shall attempt to hand off to another ground station; the current link shall not be affected. If the aircraft LME cannot perform the autotune, it shall transmit an XID_CMD_LCR (P=0); the current link shall not be affected. If the parameters in the XID_RSP_HO are not acceptable to the aircraft LME, then the aircraft LME shall transmit a DISC to the ground on the new link.


Note. — See 5.3.8 on the processing of an XID_CMD.


5.4.4.6.8  Frequency Support List-based Autotuning. If a FSL is provided in an uplink XID (GSIF or other XID), the aircraft shall attempt the available frequencies advertised in the FSL to establish and maintain communications with peer ground systems.    The first frequency/ground station selection shall be made at random from the FSL, so as to give an equal probability of selecting any entry.  If the handoff is not successful and there is another frequency/ground station entry in the FSL, then another handoff attempt shall be made until each frequency/ground station entry is tried once using normal retransmission logic.  If the resulting new link is disconnected by the ground station while the aircraft’s TG5 timer is running, the aircraft station cannot assume that the previous link is still valid.  In such a case, the aircraft station shall consider the handoff to have failed and attempt a handoff to another frequency/ground station as described above.  If all of the handoff attempts fail, then the aircraft station shall switch to the CSC and scan for a link establishment. 
Ground stations advertised in the FSL shall use the same operating parameters as the transmitting station (similar to Replacement Ground Station List used in the Autotune procedure).

5.4.4.6.8.1  Frequency Support List for Aircraft in the Air. If the “gnd” bit in the AVLC options parameter of a GSIF is set to zero, then the FSL shall be used by aircraft which are airborne.  Aircraft in the air shall not use an FSL carried in a GSIF with the “gnd” bit set to one.  When airborne, the aircraft station shall use the FSL either:

a. following transition from the ground to air, or else

b.  to perform the frequency recovery, per Section 5.4.4.1.2, whenever it is unable to establish or maintain a link on the current frequency or when Timer TM2 expires.

An airborne aircraft station shall not change to a frequency from the FSL under any other circumstances.  The GSIFs on a ground frequency shall contain an FSL and the AVLC options parameter with the “gnd” bit set to zero. 


5.4.4.6.8.2  Frequency Support List for Aircraft in the Ground. If the “gnd” bit in the AVLC options parameter of a GSIF is set to one, then the FSL shall be used by aircraft stations which are on the ground at the airport identified by the airport coverage parameter in the GSIF.  Aircraft stations which support the “gnd” bit and which are on the ground shall attempt a handoff to a frequency and associated ground station(s) in the Frequency Support List.  When the aircraft station is on the ground, it shall only use ground stations that advertise coverage for the airport at which the aircraft is located.  
In the event that all handoffs on the ground frequency fail, the aircraft station shall then revert to, and remain on, the CSC (no more attempts to use the ground FSL) until the aircraft takes off. The aircraft is still obligated to change frequency if it receives an autotune.

Once an aircraft station on a ground frequency leaves the ground, its LME shall handoff to a frequency and associated ground station received from the FSL of a GSIF with the “gnd” bit set to zero.

Aircraft stations which are unable to determine whether the aircraft is on the ground or in the air shall not attempt to use a ground frequency.

5.4.4.6.8.2.1  Recommendation.— The ground system should examine the A/G bit of any downlink AVLC XID frame attempting to establish a link or perform a handoff to a ground station on a ground frequency. In the event that the A/G bit indicates that the aircraft is not on the ground, the link should not be established, and the ground should respond with an XID_RSP_LCR (LCR Cause code 09h).


5.4.4.9  Ground-based requested aircraft-initiated handoff. A ground LME shall not perform this section with aircraft that do not support handoff initiation.


5.4.4.9.1  Ground action. For the ground LME to request an aircraft to initiate a handoff, it shall send an XID_CMD_HO (P=0) on the current link with parameters as per Tables 5-46a), b) and c). The parameters in the XID (both modification and informational) are valid for all ground stations listed in the Replacement Ground Station List. It shall only include operational parameters if it also includes the Replacement Ground Station List parameter. If the Autotune parameter is included, then the Replacement Ground Station List parameter shall apply to the new frequency.


5.4.4.9.2  General aircraft response. If the aircraft LME receives the XID_CMD_HO, it shall commence an aircraft-initiated handoff to a ground station, preferably one listed in the Replacement Ground Station List parameter.


Note. — See 5.3.8 on the processing of an XID_CMD.


5.4.4.9.3  Exceptional cases. If the aircraft LME cannot initiate the handoff, it shall send an XID_CMD_LCR (P=0); the current link shall not be affected. If the Autotune parameter is included in the XID_CMD_HO (P=0), the aircraft LME shall retransmit on the new frequency the XID_CMD_HO (P=1) using the normal retransmission procedures.


5.4.4.9.4  Recommendation.— If Counter N2 is exceeded for the XID_CMD_HO, the ground LME should attempt to request a handoff via another station before disconnecting all links to the aircraft.


5.4.4.11  Ground-requested autotune. This section summarizes the autotune details found in 5.4.4.3, 5.4.4.5, and 5.4.4.8.


5.4.4.11.1  Ground action. To request an aircraft LME to hand off to a ground station on a different frequency, the ground LME shall include the Autotune and Replacement Ground Station List parameters in an XID it sends during a link establishment (XID_RSP_LE (F=1)) or handoff procedure (GRAIHO XID_CMD_HO (P=0) or AIHO XID_RSP_HO (F=1)).


Note. — Ground service providers should be aware that if the Replacement Ground Station List contains a large number of ground stations, the aircraft may take a significant period of time to attempt each ground station in turn, during which time the aircraft will remain out of communication.


5.4.4.11.2  General response.  ‘Silently disconnect’ refers to the disconnection of an existing link without sending of a DISC. Typically, this is performed when the peer entity can be assumed to have also disconnected the link by procedural means, such as expiration of a timer.

5.4.4.11.2.1  Aircraft response. On receipt of an XID requesting an autotune and when permitted by the aircraft preferences for the ground service provider, the aircraft LME shall silently disconnect any existing AVLC link it has with the same DSP and then retune the aircraft radio to the new frequency indicated in the Autotune parameter and commence an aircraft-initiated handoff to the chosen ground station contained within the Replacement Ground Station List parameter.  When attempting an air-initiated handoff in accordance with an Autotune request, the aircraft LME shall retransmit the XID_CMD_HO (P=1) on the new frequency using the normal retransmission procedures, until either counter N2 is exceeded, or else an XID_RSP_HO (F=1) has been received.  If counter N2 is exceeded, the aircraft shall attempt a handoff to another ground station from the Replacement Ground Station List, and if all such stations have been attempted, the aircraft shall switch to the CSC to perform link establishment.

5.4.4.11.2.2  Ground response. When the DSP  receives a request to establish a new link on a new frequency by means of an XID_CMD_LE, it shall silently disconnect any existing link with the aircraft station through any of its ground stations before responding to the request.


5.4.4.11.3  Exceptional cases. If the aircraft LME cannot perform the autotune, it shall transmit an XID_CMD_LCR (P=0); the current link shall not be affected.  

5.4.4.11.4  Recommendation.— When the ground system requests an autotune, the parameters and the VSDA reachable through the original ground station (if applicable) should be maintained for each station in the Replacement Ground Station List associated with the autotune.  


Note. — This provision eliminates the potential hazard of the ground maintaining an IDRP Route that is incapable of reaching the aircraft during an autotune.


6.2.4.2  Flow Control Window Closure. A hazard is known to exist by which disruption on the VDLM2 uplink may cause the downlink VDLM2 8208 flow control window to close, followed by loss of AVLC at the ground station. The closure of the downlink flow control window then prevents the aircraft from discovering the loss of the AVLC link, leading to a sustained loss of ATN end-to-end communication.

In order to recover from this condition, an aircraft should detect whenever the SVC flow control window becomes closed. Closure of the flow control window is indicated when

P(S) = P(R) + W - 1 under modulo 8,

where

P(S) is the send sequence number of the last packet sent,

P(R) is the last receive sequence number, and

W is the window size.

In the event that closure of the flow control window persists for greater than 1 minute, the aircraft should consider the underlying AVLC link to have been lost, and commence an air-initiated handoff to another ground station.
Table 5-16. AVLC specific option values
	Bit
	Name
	Encoding

	1
	x
	x = 0
	Only VDL-specific DTE addresses

	
	
	x = 1
	Ground network DTE addresses accepted

	2
	v
	v = 0
	Expedited subnetwork connection not supported

	
	
	v = 1
	Expedited subnetwork connection supported

	3
	i
	i = 0
	Does not support initiated handoff

	
	
	i = 1
	Supports initiated handoff

	4
	bl
	bl = 0
	Broadcast link handoff not supported

	
	
	bl = 1
	Broadcast link handoff supported

	5
	bs
	bs = 0
	Broadcast subnetwork connection not supported

	
	
	bs = 1
	Broadcast subnetwork connection supported

(b1 shall also be 1)

	6
	a
	a = 0
	8208 only service supported and/or requested

	
	
	a = 1
	Non-8208 service supported 1) and/or requested

	7
	gnd
	gnd = 0
	FSL contains airborne frequencies

	
	
	gnd = 1
	FSL contains ground frequencies

	8
	Reserved
	Set to 0
	Reserved for future use


Table 5-19. Cause code table
	Cause
	Function
	Additional data encoding

	
	
	
	
	
	
	
	
	
	

	00h
	Bad local parameter.

    The additional data block, which may be repeated,

contains the GI and PI of a parameter which cannot be

satisfied by this ground station. This cause will not be

sent for an illegal Connection Management parameter.
	g8
p8
	g7
p7
	g6
p6
	g5
p5
	g4
p4
	g3
p3
	g2
p2
	g1
p1

	01h
	Out of link layer resources.
	undefined

	02h
	Out of packet layer resources.
	
	
	
	
	
	
	
	

	03h
	Terrestrial network not available.
	
	
	
	
	
	
	
	

	04h
	Terrestrial network congestion.
	
	
	
	
	
	
	
	

	05h
	Cannot support autotune.
	
	
	
	
	
	
	
	

	06h
	Station cannot support initiating handoff.
	
	
	
	
	
	
	
	

	07h
	Autotune rejected – service required from multiple providers
	
	
	
	
	
	
	
	

	08h
	Autotune rejected – not preferred provider
	
	
	
	
	
	
	
	

	09h
	Attempting to connect to Ground frequency while still indicating Airborne
	
	
	
	
	
	
	
	

	0A-7Eh
	Reserved
	
	
	
	
	
	
	
	

	7Fh
	Other unspecified local reason.
	
	
	
	
	
	
	
	

	80h
	Bad global parameter.

   The additional data block, which may be repeated,

contains the GI and PI of a parameter which cannot be

satisfied by any ground station in the system. This cause

will not be sent for an illegal Connection Management

parameter.
	identical to cause code 00

	81h
	Protocol Violation.

The first octet of the additional data block contains:

1 -
C/R bit (c bit) of the received XID;

2 -
P/F bit (p bit) of the received XID;

3 -
Disconnected bit (d bit) shall be set to 1 if the LME has no links with the remote LME (the unexpected bit shall also be set to 1);

4 -
Illegal bit (i bit) shall be set to 1 if the LME receives an illegal XID (i.e. not listed in Table 5-46 and described in 5.4.4);

5 -
Unexpected bit (u bit) shall be set to 1 if the LME receives a legal XID which is not legal in the context in which it was received.



The remaining octet(s) contain(s) the parameter value of 

the Connection Management parameter (m bits) if included in 

the illegal XID.



After transmitting or receiving an LCR with this cause code, an LME shall delete all of its links.
	0

m8
	0

m7
	0

m6
	u

m5
	i

m4
	d

m3
	p

m2
	c

m1

	82h
	Ground system out of resources.
	
	
	
	
	
	
	
	

	83-FEh
	Reserved
	
	
	
	
	
	
	
	

	FFh
	Other unspecified system reason.
	
	
	
	
	
	
	
	


�This addition is part of the NetID AP, but included to illustrate the integration of the two APs.





