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Proposed Changes to the Draft Guidance Material on PDR 98100007 on Handoff Event

Introduction

The Guidance Material on PDR 9810007 has been introduced to explain all mechanism involved during handoff when operating a VDL mode 2 datalink.

Some inconsistency or inaccuracy have been discovered in this document. They are summarised below:

1) Direction of SVC initiation:

The document is not consistent on whether ISO 8208 SVC are only air initiated or initiated by the air or by the ground:

6th paragraph of 3.4.12 states that Handoff-Event  may be received by airborne or air/ground router (this implies that SVC may be either air or ground initiated).

5th paragraph of 3.6.4.1.2 states that “SVCs may only be air-initiated”

Figure 3.6.6 indicates that call-request packets are embedded in link level handoff requests generated on ground side during ground initiated handoff using the expedited subnetwork connection maintenance. Note also that XID_CMD_HO and XID_RSP_HO mnemonic are swapped in the figure.

It shall be noted also that an important difference exists between the VDL SARPs and the Arinc 631 specification concerning the ground initiated handoff when using the expedited variant. Arinc 631 states explicitly that Call request are always generated on the airborne side; thus during ground initiated handoff using the expedited variant, Arinc 631 request inclusion of call-request packets in XID_RSP_HO (response; so air to ground), while the VDL SARPs request inclusion of call-request in XID_CMD_HO (ground to air). This difference may prevent or at least limit inter-operation of Air BIS conforming to Arinc 631 and Air/Ground BIS conforming to the VDL SARPs when operating this procedure.

2) However, dealing with these differences is not the aim of the current GM.

3) Addressing modes in the VDL packet layer

Text concerning the addressing consideration in the VDL packet layer (2 last paragraphs of section 3.6.4.2.2) may need to be amended. The actual text make reference to 2 modes for the ground BIS DTE address: using a VDL Specific DTE address (VSDA, made of the ground RD ADM + ARS), or using an X.121 address. The problem is that the text let think that selecting one mode or the other is local matter. As stated in the VDL SARPs, the first mode (using VSDA) is mandatory to support by any Air BIS and any Ground Station, while the second mode (using X.121 address) is only allowed when the Ground Station and the Air/Ground BIS are connected through a ground network supporting X.121 addressing. Practically, if X.121 addressing is not supported on ground side, VSDA is always used (for initial link establishment as well as for handoff). If X.121 addressing is supported, VSDA is usually used for the initial link establishment (because VSDA is communicated by the ground station to the air BIS through the GSIF frame, but not the air/ground router X.121 address). In this case, during link establishment, the Ground Station communicates to the air BIS the X.121 address of the selected air/ground router (and setup the CLAM facility to indicate that the responding address is different from the called). The air BIS associates this X.121 address to the initially requested VSDA. Thus, when an handoff event on this VSDA occurs, the air BIS is expected to substitute the X.121 address to the VSDA, in order to give the maximum chance to the call-request packet to reach the same air/ground BIS, and perform maintenance of compression contexts inside the Sndcf of this BIS.

4) Ground System versus Service Provider

Throughout the document, handoff procedures are classified according to the fact handoff occurs inside the same Service Provider, or between Service Provider. However, according to the actual VDL SARPs, this phrasing is abusive. Without entering into details, the SARPs does not reference the concept of Service Provider, but the concept of Ground System instead. A Ground System does not necessarily correspond to a Service Provider (however, different service provider corresponds to different ground systems). So, it would be more consistent to speak of ground system, with a note indicating that a particular ground system may corresponds either to a Service Provider, or to a subdivision (cluster) in the Service Provider architecture.

5) Variants of link level handoff

As stated in 3.6.4.3.2.1, two variants of handoff exist, depending on the fact that the old and new ground stations are located in different or in same ground systems. However, although the text is exact concerning the second variant (same ground system; use of  XID_CMD_HO), its no longer the case concerning the first variant: the VDL SARPs states that the link establishment procedure is followed; thus the XID_CMD_LE message is used in this case. This ‘fake’ handoff is handled in a make before break fashion (DISC sent on old link after new link is established, and likely, a safety delay is exhausted to ensure all data have been processed before link disconnection).

The same remark applies to most figures 3.6.6, 3.6.7 and 3.6.8: use of XID_CMD/RSP_HO corresponds to handoff inside the same ground system while use of DISC corresponds to handoff between different ground systems. However, we can assume that the figure corresponds to handoff in the same ground system; therefore, DISC should not appear in these figures (old links are instead disconnected on timer by the subnetwork). Moreover, the VDL SARPs does not make assumption on ground systems concerning handoffs other than air initiated.

Proposed Editorial Changes

1) Clarify two last sentences in 5th paragraph  of  section 3.6.4.1.2, assuming that X.25 connections may be initiated on ground side during some handoff . A possible phrasing may consist in changing:

“... that is SVCs may only be air-initiated.”

 by

“... that the initial connection may only be air-initiated.”

2) Consider moving the two last paragraphs of 3.6.4.2.1 at the end of the AVLC section (3.6.4.2.1) to improve consistency with the VDL SARPs text.

3) Modify sentence:

“Packets are broadcast and are received by all station in range.”

By

“Packets are flooded in the air and received by all station in range.”

(because the use of broadcast conflicts with the next sentence that indicates that packet are specifically addressed to a receiver).

6) Replace four last paragraphs of  3.6.4.2.2 by the following text:

Addressing is also asymmetric. The aircraft’s DTE Address is the BCD representation of the aircraft’s ICAO 24-bit address, while two modes of ground DTE Address are provided for the Air/Ground router. 

 Using the first mode,  Air/Ground routers are identified by a VDL Specific Datalink Address (VSDA). The VSDA is made of the ADM and ARS fields of the router NETs. A list of nearby ATN Routers VSDA is passed to an aircraft in the Ground Station’s GSIF (Ground Station Identification Frame). The VSDA is conventionally used as the destination address for a Call Request initiated by the aircraft by leaving the Called Address field empty and by BCD encoding the ADM (and ARS) as the Called Address Extension. If the Ground Station connect to the Air/Ground router through a subnetwork that do not support X.121 addresses, this mode is the only possible. VSDA are used for the initial link establishment and for handoff as well.

When the Air/Ground BIS is associated with an X.121 address, and the Ground Station support X.121 addressing (advertised in GSIF), the X.121 address of the selected BIS is returned back to the Airborne Router as the Called address in the Call Accept packet. The CLAM facility is used to indicate that the responding address is not the same as the original called address. Once the airborne router has learn the X.121 address of the Air/Ground router through this mechanism, it may use this address as called address when issuing subsequent Call Request to the Air/Ground router. This mechanism allows to ‘lock’ an Airborne Router onto a specific Air/Ground router after the initial call has been performed. This gives both routers the maximum probability of maintaining compression contexts during subsequent handoffs.

It should be noted that the aircraft operating this second mode is allowed to use an X.121 address in the called address field of the initial Call Request. However, since this X.121 address cannot be discovered through reception of GSIF, it must be known a priori by the aircraft (i.e. pre-configured). Thus, this features should probably be reserved for testing purpose (not suitable for commercial flights).

In the particular case of a Ground Station connecting to Air/Ground routers through an ISO 8208 subnetwork, the Ground Station operates like an ISO 8208 inter-working unit (as described in ISO TR 10029). Delivering the Call Request issued by the airborne BIS to the Air/Ground BIS requires adaptation of addresses by the Ground Station: on the ground subnetwork, calling address is expected to be the station address, called address the Air/Ground BIS address. But there is no specified way of passing the airborne address; two possible solutions to overcome this problem are indicated below. The first one consists in using the address extension field for this purpose (calling for airborne initiated calls, called for ground initiated calls). The second one consists in embedding the airborne address into the ground station address (however, this second solution has the drawback of requiring from the station support of as many addresses as supported aircraft).

More technical details from WP124 may be inserted here.
6) Possibly insert the technical content of WP124 into section 3.6.4.2.2.

7) In section 3.6.4.3.1, consider removing the sentence:

“Apart from the CSC, Aircraft have to known in advance of any other channels to scan”

(other channels to scan are discovered by analysing the content of GSIF received on the CSC).

8) Replace sentence:

The link establishment is accepted (or rejected) by the Ground Station sending back an XID_RSP_LE frame to the aircraft.
By

The link establishment is accepted by the Ground Station sending back an XID_RSP_LE frame to the aircraft, or rejected by sending back XID_RDP_LCR.
9) Paragraph below Figure 3.6.4; replace XID_COM_LE by XID_CMD_LE.

10) Slightly rephrase section 3.6.4.3.2.1 as following:

In a light to moderately loaded VDL network, air-initiated Handoff should be the norm. Each aircraft is expected to monitor the signal strength/quality of the Ground Station(s) to which it has established a data link and may also monitor the signal quality of others in the same region. When the signal quality goes below an acceptable level, or indeed, when there is a communications failure with the Ground Station, the aircraft is expected to choose a new Ground Station, and setup a new link. The exact procedure to follow depends on whether the old and new Ground Station are able to co-operate during handoff (belongs to the same ground system), or not (belongs to different ground systems).

a) The following procedure is performed when Handoff occurs between different ground systems. The aircraft applies the link establishment procedure to setup a link with the new Ground Station. When the link is established, it terminates the old link by transmitting a DISC frame, perhaps after waiting for a short time to ensure that all data has been transferred over the old data link.

b) The following procedure is used when Handoff occurs between Ground Stations belonging to the same ground system, and implies that some sort of message is sent between new and old Ground Stations. The aircraft sends an XID_CMD_HO message to the chosen new Ground Station in order to request the Handoff and, if this is acceptable to the new Ground Station, it responds with a XID_RSP_HO message. It can also reject the proposed Handoff with a XID_RSP_LCR message. When a Handoff has been accepted, the old data link is terminated silently by both the aircraft and the old Ground Station starting a timer and automatically clearing the calls at timer expiry.

11) In figure 3.6.6, 3.6.7, 3.6.8 and pictures/figures associated with Ground initiated and Ground Requested Air Initiated handoff, update legend to indicate that the figure is related to handoff  between station in same ground system. Also replace the DISC and associated annotation by the following note:

Old link is flushed silently on both side on timer expiration.

12) Add a figure before figure 3.6.6 to illustrate the case of handoff  between different ground system. Should be almost equivalent to the actual 3.6.6 but with _LE instead of _HO.

13) Rephrase the 3rd and 4th paragraphs after figure 3.6.6 as following:

When X.121 addressing is supported between the Ground Station and ATN routers, it should be recalled (see 3.6.4.2.2), that the actual DTE Address of the Air/Ground Router that the Airborne Router is in contact is not the VSDA advertised in the GSIF, but the X.121 address of the Air/Ground router, that was returned by the call accept on the initial link establishment. Hence, if virtual circuits are to be established, on Handoff, to exactly the same Air/Ground Router, the X.121 address must be used (and not the VSDA advertised in the GSIF, that may correspond to several router in the same domain). This requires that the Airborne Router keeps knowledge of the relationship between the VDL Specific and Ground DTE Addresses while in communication with an ATN Router. 

On the other hand, acceptance of Ground X.121 addresses by Ground Stations is optional and if the feature is not supported (it is declared as a capability into the GSIF), then the VDL Specific Address has to be used for link establishment as well as for handoff. Therefore, both Service Providers and Airborne must implement this capability.

14) In paragraph before Figure on Ground Initiated handoff, suppress the following text:

“with either a DISC frame, or “

because the VDL SARPs does not specify use of DISC in this case.
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