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ANNEX A
channel s used for virtual

channel nunber 1 will b

For each multiple |ogical channel D
a range of logical channels wll
%x t he Network

LIC M\ --=--====-=-=ce--ca---
One- Wy !
[ ncom ng !
Channel § !
18 b
I'RC
Two- Wy Channel s ' TA
UL
HTC AL
LOC 'LS
One- way !
Qut goi hg !
Channel 5 \
4095 !
Wher e:
LCN = Logi cal channel nunber
LIC = Lowest Incoming cal | number
H C = H ghest _Inconing call nunber
LTC = Lowest Two-way call nunmber
HTC = H ghest Two-way call nunber
LOC = Lowest QJt([JOI ng call nunber
HOC = Highest Qufgoing call nunber

Fi gure A-1/AX.25

. | ogi.cal
i ncom ng channel's for
calls

The present

range of |ogical channels which are
assigned to two-way | ogical
for virtual calls.

_The present reconmendation is to

assign 4 as the LTC, and 4079 as the
HTC.

contains the annexes for the
These annexes are based on
modi fied as necessary to

and subject to change.
conments or s%ﬁﬁestions
r

calls

_In the case of a single |ogical channel DTE,
| ogi cal | be”used.

DTE/ DCE
Adm nidtration

channel s assigned to
irtual

] recomrendation is to
assign 1 as the LIC, and 3 as the HC

channel s

LOC to HOC

Note 1:

Note 2:

Note 3:

Note 4:

B.| Synbol

Note 1.

Note 2.

range of |ogical channels assigned for
use as one-way outgol ng channels for
virtual calls.

The present recommendation is t
assign 4080 as the LOC, and 4095 a
the HOC.

0]
S

The reference to the nunmber of | ogical
channel s is made according to a set of
conti guous nunmbers from 0 (lowest) to
i ) using 12 bits nade up
channel %roup nunber
1.2) and the 8 bits of
e logical channel nunber (see
.3). . The numbering iS binary coded
ng bit positions 4 to 1 of octets 1
Iowed by bit positions 8 through 1
oct et
througDh, 1 of i
octet being the |ow order bit.

Al 1ogical

channel boundaries are
agreed

o for a period of tine.

DCE search algorithm for a |ogical
channel for a new incomng call " wll|
be to use the |owest |ogical channel
in the ready state in the range of LIC
to HC or LTC to HTC, depehding. on
whet her the call is one-way I|ncom ng
or two-way, respectively.

In order to mnimze the risk of call
collision, the DIE search algorithmis
suggested to start with the highest
n%m} ered |ogical channel in the Teady
state.

ANNEX B
definition of the state diagram
Transiition >!

1 peeeee---

! State ﬂ\\\
! (///’ Number

! {

! State

! Name

1 MVeececaee-

!

1

! gDCEg Responsibility
! (DTE for the
transition
Transition !
| (Packet <=--- Packet
V type) transferred

Each state is represented 27 an el lipse
\_/\hde_reltndthe state name and nunber are
I ndi cat ed.

Each state transition is represented by
an arrow. The responsibility for the
transition (DTE or DCE) and the
that has been transferred as ind
beside the arrow.

acket
cated

B.2 Order definition of the state diagram

For
at the in

state diagrans.
procedure " fully,
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the sake of clarity, the normal procedure
terface is describéd in a nunber of small

In order to describe the nornal
it is necessary to allocate a



riority co the different figures and to relat?I a [ower priority. Priori_t)pl means that when a packet

E|gher order diagramwith a lower one. This has bel onging to a higher order diagram is

been done by one of the follow ng neans: }ransferred, that diagram is applicable and the
ower one is not.

The fi'g_ures have been arranged in order ) The relation with a state in a |ower order
of priority with Figure B-1/AX. 25 (restart) having diagram is given by including that state inside an
the highest priority and subsequent figures having ellirpse in the higher order diagram

r
Packet le

vel ready

DTE DCE
Restart

Restart request
Indication

DCE
Rest art request Restart indication
(see Note 1)

Note 1. This transition may take place sfter time-out T10.

Figure B-1/AX 25

Di agram of states for the transfer of restart packets

/ pl \
DTE { Ready,; DCE

Incoming
Call call
Request
Incoming Call

call
p5
lcollis~-
CE

v
'Call
Cal | $connected Cal

connect ed v accepted
/ /’cu
flow

!control

\\\ready

P
data
transfer

S

Fi gure B-2Af AX. 25
Il set-up phase

3.45



any state
except

DCE

Clear |
indicationV

DTE

l Clear
v request

Call

connected accepted
gsee Note > (see Note
1) or, DCE d ear DTE Clear 2) or
Incoming confirmation confirmation Call
Call or Clear indication or Clear request request
(see (see Note
Note 5) 4)

Note 1. This transition is possible only if the previous state
was DTE waiting (p2).

Note 2. This tranS|t|on is only possible if the previous state
was DCE waiting (p3).

Note 3. This transition may take place after tine-out T13.

Note 4. This transition is possible onIv if the previous state
was Ready (pl) or wai ting (p3).

Note 5. This transition |s ossi bl e onIv if the previous state
was Ready (pl) or DTE waiting (p2).

re B-2B/AX.25
cal fucl earing phase

D a grarrs of states for the transfer of call e)t up and call
clearing packets within the packet |evel ready (pl

Reset

Reset
indication

request

indication request

e or DCE or DTE !
Reset Reset, . Reset Reset
request confirmation confirmation i ndi cation

(see Note)

Note: this transition may take place after time-out T12
Fi gure B-3/AX.25

D agram of states for the transfer of reset packet s
thin the data transfer (p4) stat
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ANNEX C

Actions taken by the DCE on receipt of packets
in a given state of the packet |evel DTE/DCE
as perceived by the DCE

direct result of receiving that packet, the
DCE remains in the sane state.

B) DIAG # x:  The DCE discards the received

packet and, for networks which inplenent the

di agnostic packet, transmits to the DTE a

#| agnostic packet containing the diagnostic
X.

| NTRODUCTI ON
This Annex specifies the actions taken by the C) NORMAL or ERROR The corresponding
DCE on receipt_ of packets in a given state of the action is specified behind each table.
%(E:ket DTE/DCE interface as perceived by the
' 4) Annex E gives a list of the diagnostic codes
) ) ) which may be used.
is presented as a succession of chained
tabl es.
) . Table C-I/AX 25
The following rules are valid for all these Speci al Cases
tables: R PO e . e
1) There may be nore than one error associated ! Packef fromthe DTE I Any State!
with a packet. The network will stop nornal [=mmmmmmmmmmmes A T LT Ty
8 of a packet when an error is I Any packet with packet length I DIAG !
: ed. Thus, only one diagnostic code ! shorter than two octets ‘ #38 !
is associated with an error indication by e e L L L L LT leconncnna !
) The order of packet decoding and ! Any packet with an incorrect | DIAG !
checking on networks is st andar di zed. : general format identifier (GFI) : #40:
2) The detection of the non-octet alignnment ! Any ;{acket wi th an unassigned I DIAG !
be made at the frame |evel. : ogi cal channel 1'___1#_3@___;
3) In each table, tha actions taken by the DCE | Any packet with correct GFI and ! See |
are indicated in the followi ng way: | assigned |ogical channle or with ! e !
) ) ) I bits'1 to 4 of octet 1 and bits !C-2/AX.25!
A) Discard: The DCE discards the received 1 t? 8 of octet 2 equal to zero ! !
packet and takes no subsequent action as a = ~°7°°° I STTTTTTTTTToTT Tt
State of the interface! ! ! !
as perceived by ! Packet ! DTE ! DCE !
the DTE ! Level ! Restart ! Restart :

Ready ! Request zIndication.

Packet from e ! !

DTE with assigne rl ! r2 ! r3 !
! logical channel ! ! :
i Restart Request I Normal ! Discard !: Normal !
[ 1 RAVA) . (r
leemcccccccccccccccnccana [ il IEEEE L LS lemececccaa !
I DTE Restart 'Error #17!Error #18! Nornmal
i Confirmation Fo(re3) 1 (r3) ; (rl)

! Data, interrupt, call
I set-up and clearing, 1C-3/AX.25!
¢ flow contiol o1 resef " l
| Restart request or DTE !see Tab

I restart confirmation 1C-3/AX.25!
I with bits 1 to 4 of ! !
I octet 1 or bits 1 to 8 ! !
! octet 2 unequal to zero! ‘

leccmmmcmccc——————————— locccccea- |

I Packets having a acket!see Table!Error #38! Discard !
i ifi ng ch !C-3/AX.25;Er}‘(or3)#33

I type identifier
I is shorter than 1 octet!
I or is not supported !
\ by the DIE i

! Packet other than ' DI AG

I restart request and DTE! # 36

I restart confirmation ! !
I'with bits 1 to 4 of ! !
I octet 1 and bits 1 to 8! !
| of octet 2 equal to 0 .! !

1

!
A lomcameann focomcceen

]

|

]

1

| el Error. #41
(r3

!
)

r

------------------------------- [ L L L L L T L T T P

) TABLE C-2/AX.25
Action taken by the DCE on recei
in a given state of the Eacket
interface as perceived the

t of packets
evel DTE/DCE
DCE: restart

procedure for assigned logical channels.
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Vhere:

NORMAL (r1):

Provi ded none of the follow ng
error conditions has occured, ttr?e
e

Error (r3): The DCE discards the received packet, action taken b}/_ the DCE fol | ows
indicates a X restarting procedure as defined by in section 3,
by sending to the DIE a restart and the DTE/DCE interface enters state
indi cati on packet with the cause rl:

"Local procedure error” and the
diagnostic # x, and enters state r3. a) If a restart request packet or DITE
If Connected through a virtual call restart confirmation packet received
the distant DIE i s also inforned of in state r3 exceeds the maximum
the restart_lnﬁb a clear indication ermtted length or is too short, the
packet, wth the cause "Renote w |1 invoke the ERROR #39 or #38
procedure error" (same diagnostic). procedure, respectively.
If a restart indication is issued as a
result of an error condition in state b) If a restart request packet
r2, the DCE should eventually (after a received in state rl exceeds the
ti whi ch does not exceed 120 maxi mum permtted length, is too
seconds) consider the DTE/ DCE short, or the restarting cause field
interface to be in the packet |evel is not "DTE originated", the DCE shall
ready state (rl). invoke the DI AG #32, 838, or #81.

f State of the ! ! ! ! ! ! ! !

! interface as ! ! ! ! ! ! ! !

! perceived by ! Ready ! DTE ! DCE ! Data ! Call ! DTE ! DTE !

! the DTE ! ! Waiting ! Waiting ! Transfer!Collision! Clear ! Clear !

!Packet from the ! ! ! ! ! ! request !indication!

IDTE with logical ! pl ! p2 ! p3 ! p4 ! PS5 ! pb6 ! p7 !

! assigned to the\ ! ! ! ! ! ! ! !

! virtual call .. [ S LS L LS S !

1 Cal | I Normal ! Error ! Normal ! Error ! Error ! Error ! Discard !

! Request ! ' #27 ! v #23 Y #2401 25 ! !

1' " (p2) : (p7) : (p5) ; (p7) : (p7) : (p7) ; "

! Call ! Error ! Error ! Normal ! Error ! Error ! Error ! Discard !

! Accepted ! #20 ! #21 ! ! #23 ! #24 !t #25 ! !

s : (p7) : (p7) : (p4) : (p7) : (p7) : (p7) : :

i d ear I Normal ! Normal 1 Normel ! Normal 1 Normal ! Discard ! Nornmal !

!‘ Request : (p6) : (p6) : (p6) : (p6) " (p6) !' " (p6) !

! DTE | Error ! Error ! Error ! Error ! Error ! Error ! Nornmal

| Qear | 420 v #21 v 22 U #2310 #2410 #25

' Confirmation !' (p7) ; (p7) : (p7) : (p7) ; (p7) : (p7) : (p1) !

| Data, Interrupt, ! Error ! Error ! Error !see Table! Error ! Error ! Discard!

I Reset or Flow ! F20 ! #21 ! #22 1C-4/AX.25! #24 1  #25 ! !

5 Contr ol £ (p7) : (p7 : (p7) : " (p7) : (p7) : :

| Restart request, ! Error ! Error ! Error !see Table! Error ! Error ! Discard!

I or DTE restart _ ! #41 #41 ! k4l 1C-4/AX.25!  #41 1 #41 ! !

I confirmation with ! (p7) 1 (p7) ! (p71) ! v (p7) Y (p7) ! !

I'"bits 4 to 1 of ! ! ! ! ! ! ! !

I octet 1 or bits 1! ‘ ‘ ! ! ! ! I

I to 8 of octet 2 ! ! ! ! ! ! ! I

| unequal. to zeto ! ‘ ‘ | L ‘ ‘ |

[P T e lomemoee- [ [ lomommoeae T I i

| Packets having a ! Error ! Error ! Error !see Table!l Error ! Error ! Discard!

I packet type i gent-! #38 | #38 | #38  !C-4/AX.25! #38 |  #38 ! !

Lifier ichis r #3301 #33 ! #33 ! ro#33 ! #33 ! I

I shorter than one | (p7) t (p7) ! (p7) ! L (p7) (p7) ! !

'! oct et ordlls) not : ‘I ‘I ‘I ‘1 | | 1'

. rte '

1 *PEhe DeE | I I ! ! I ' !

TABLE C-3/AX.25
Action taken bz the DCE on repeipt of packets in a_aiven
state of the packet |evel DTE/DCE |nterface as Yerceived by
the DCE.  call set-up and clearing on logical channel
assigned to the virtual call.
ere: a tine ic oes_not excee
Wh t whi ch _d t d 120

Error (p7): The DCE discards the received packet,

indicates a_clearing by
a

transmttlng
to the DTE cl ear #

indication packet, with the "Local
procedure error” and the diagnostic #
and enters state p7. |f connected

X
through a virtual call, the distane
DTE i§ alsq informed of the clearing
by a clear indication packet, with thé
cause "Renote procedure error” (same
diagnostic).

I

a

in the absence of
appropriate DTE response to a clear
Issued as a result

t is required that

n
i ndication packet . !
of an error condition in state p6, the
DCE should eventually consider (after

Nor mal
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(pl):

seconds) the DTE/DCE interface to be
inthe ready state (pl).

Provi ded none of the following
error conditions has occured, the
action taken by the DCE follows the
rocedures as défined in section 4 and
he DIE/DCE interface enters state pl.
In all the cases specified hereunder,
the DCE will transmt to the DCE a
clear indication with the appropriate
cause. and diagnostic, and enter state
p7; if connected through a virtual
cal'l, the distant DIE is ‘also inforned
of the clearing by a clear |nc&cat|on
packet wth™ the cause enot e
procedure error" (same diagnostic).



a) Call request packet
Error Condition Cause Specific
di agnostics
) (see Note 3
1. Not applicable of ANNEX E)
2. not applicable
3. Address contains Local procedure # 67,68
a non-BCD digit error
4. Prefix digit not Local procedure # 67,68
supported error
5. National address. Local procedure # 67,68
snal | er than national error
address format permits
6. National address Local procedure # 67,68
larger than national error
address format permits
Error Condition Cause Specific
di agnostics
(see Note 3
of ANNEX E)
7. DNIC less than four Local procedure # 67,68
digits error
8. bits 7 or 8 of octet Local procedure # 69
whi ch indicates the error
facility field length
not set to zero
9. no comnbination of Local procedure # 69
facilities could error
equal facility length
10. Facility length Local procedure # 38
| arger than renminder error
of “packets
11. Facility val ues Invalid facility # 66
conflicts (ex. a request
particular comnbination
not  supported).
12. Facility code not Invalid facility # 65
allowed. request
13. Facility value Invalid facility # 66
not al | owed request
14. Packet too short Local procedure # 38
error
15. Address length Local procedure # 38
| 'arger than renai nder error
of packet
16. Call user data Local procedure # 39
| arger than 16, or error
128 in case of fast
select facility
17. dass coding of the Local procedure # 69
facility corresponding error
to a length of
parameter |arger than
remai nder of packet
18. Facility code Local procedure # 73
repeat ed error
If a virtual call cannot be established by

t he network,

the DCE should use a call

progress
listed

signal and diagnostic code anobng those
hereunder:
Error Condition Cause Specific
di agnostics
(see Note 3
of ANNEX E)
19. Unknown station Not obtai nabl e # 67
20. Not applicable
21. Not applicable
22. Reverse charging Reverse charging #0

rejected

accept ance not
subscri bed

3.49

23. Fast sel ect Fast sel ect #0
rejected acceptance not
sub scri bed
24. Called DTE out Qut of order #0
of order # greater
than 128
25. No logjcal channel Number busy #71
avail abl e
26. Call collision Nurber busy # 71,72
27. RPQA out of order RPOA out of order # 0
28. Tenporary network Network congestion # 0
congestion of fault
condition within the
net wor k
29. The renote DTE/DCE  |Inconpatible #0
interface or the destination
transit network does
not support a function
or a facility requested
30. Procedure error at Renpt e procedure see b
the renmote DTE/ DCE error and ¢
interface and ANNEX D
b) Call accepted packet
Error condition Cause Specific
i agnostics
(see Note 3
of Annex E)
1. Not applicable
2. Address contajns Local procedure # 67,68
a non-BCD digit error
3. Prefix digit not Local procedure # 67,68
supported error
4. National address. Local procedure # 67,68
smal | er than national error
address format pernits
5. National address Local procedure # 67,68
larger than national error
address format permits
6. DNIC less than four Local procedure # 67,68
digits error
7, bits 7 or 8 of octet Local procedure # 69
whi ch indicates the error
facility field length
not set to zero
8. no conbination of Local procedure # 69
facilities could error
equal facility length
9. Facility length Local procedure # 38
| arger than remainder error
of packets
10. Facility val ues Invalid facility # 66
conflicts (ex. a ) request
particul ar combination
not  supported).
11, Facility code not Invalid facility # 65
allowed. request
12, Facility val ue not Invalid facility # 66
al l owed” or invalid request
13. Address length Local procedure # 38
| arger than renai nder error
of packet
14, Call user data Local procedure # 39
larger than 128 in error
case of fast select
facility
15. Cass coding of the Local procedure # 69
facility corresponding error
to a length of
paraneter |arger than

remai nder of packet



17.

c)
Err

1.
2.

3

16. Facility code Local procedure # 73
repeat ed error
The inconing eall Local procedure # 42
acket | ndi cat ed error
ast select with
restriction on response
O ear request packet
or condition Cause Specific,
agnostics
see Note 3
nex E)
Not applicable
Packet too short Local procedure # 38
error
Packet |ength Local procedure #39
| arger than 5 octets . error
(i1f fast select facility
not requested)
# 74

4,

|ength field

fas

Non zero addre(es?
i

Local procedure
i error

select facility

request ed)

5. Non zero facility

Local procedure #75

field (if fast select error
facility requested)
14. Call user data Local procedure # 39
larger than 128 in error
casé of fast select
facility (if fast select
facility” requested)
15. Cearing cause Local procedure # 81
field IS not "DTE error
originated" in the
clear request packet
d) DTE clear confirmation
Error Condition Cause Specific
di agnosti cs
(see Note 3
of ANNEX E)
1. Not appl i cabl e
2. Packet |ength Local procedure # 39
error

larger than 3 octets

e L L L L L T e N L

State of the interface!
as perceived by !
theDCE

Data Transfer pé4

'
1
]
'
]
]
]
]
]
]
(]
1]
- 0 0 s 2

! Flow ! DTE ! DCE
! Packet from the ! Control ! Reset ! Reset
! DTE with assigne Ready ! Reguest !Indication!
! logical channel —\! dl ! 2 ! d3
e e P LT L L e P !
! Reset Request ! Normal ! Discard ! Normal !
; ! (d2) ; ; (dl) :
! DTE Reset 'Error #27!Error #28! Normal !
; Confirmation ! (d3) ! (d3) (d1) 3
! Data, interrupt, ! Normal !Error #28! Discard !
! or flow control ! (dl) !t (d3) ! ;

lemmcmccccccm—————— SUSURE PRA [P, | P

! Restart request or DTE Error #41!Error #41! Discard
! (d3) ! @@d3) !

! restart confirmation
! with bits 1 to 4 of
! octet 1 or bits 1 to 8 !

! Packets having a
! type identifier which
! is shorter than 1 octet!
! or is not supported

(d3)

......... lemecccecclocccacaaaa]

acket!Error #38!Error #38! Discard
{Error #33!Er€o§ #33

! by the DCE
, TABLE C-4/AX.25 . .
Action taken by the DCB on receint of packets in a given
state of the packet |evel DTE/DCE interface as perceived
by the DCE: data transfer (ilow control) on assigned
| ogi cal channels
Error (d3): The DCE discards the received packet, b) If the P(S) or  P(R) received is
indicates a reset bytransmttingto not vallg, Sh)e DCE gm?l I nvoke the
the DIE a reset indication packét Error 4 or # 2 procedure,

with the cause "Local procedure error*
and the diagnostic x, and enter
state d3. For virtual calls, the
distant DTE is also informed of the
reset by a reset indication packet,
with the cause "Rempte procedure

error" (sane diagnostic).

If a reset indication is. issued as a
result of an error condition in state
d2, the DCE should eventually consider
(after a tine _not to exceed 120
,seconds? the DTE/DCE interface to be
inthe flow control ready state (dl).

Provj ded none of the follow ng error

condi ti ons has occured, the "action

taken by the DCE follows the procedure

as desciibed in sections 4 and b5:

a) If the packet exceeds the maxinmum

ermtted length, or is too short, the
w |l invoke the Error # 39 or#38

procedure, respectively.

3.50

respectively.

c? The DCE will consider the receinpt
of ~a DTE interrupt confirmation packet
whi ch does not correspond to a yet
unconfirnmed DCE jnterrupt packet as an
error and will _invoke the Error. # 43
procedure. The DCE will either
discard or consider as an error a DIE
i nterrupt Eacket recei ved before a
previous DJE interrupt packet has been
confirmed (Error # 44 procedure).

d) Not applicable

e) If the resetting cause field is
not "DTE originated" in a reset
request packet, the error P,rocedure is
invoked A reset indication packet
wll be* transmtted with the cause
"Local procedure error" and the

di agnostic # 81.



ANNEX D

Packet |evel DCE tine-outs and DTE tine-outs

D.1 DCE tine-outs

Under certain circumstances, this
recommendation requires the DIE to respond to a
?acket issued fromthe DCE within a stated maxi num
i ne.

Tabl e D-1/AX.25 covers these circunstances
and the actions that the DCE will initiate upon
the expiration of that tine.

D.2 DTIE time-outs

Under certain cirmstances, this
Recomrendat i on rquLures the DCE to respond to a
acket from the DTE within a stated maxinum timne.
able D Z/ AX. 25 gives these maxi num tines. The
actual DCE response tinmes should be well wthin
the specified time limts. The rare situation
where a tinme-linmt is exceeded should only occur
when there is a fault condition.

~To facilitate recovery from such fault
conditions, the DTE may incorporate timers. The
time-limts given in Table D-2/AX.25 are the |ower
limts of the tinmes a DTE should allow for proper
operation. Suggestions on possible DTE actions
upon expiration of the tine-linmts are given in
Tabl e D-2/AX.25.

!Time-!Time-! State ! Started ' Nornally | Actions to be taken when the time-out expires !
I'out ! out ! of thel Wien ' Terminated lemremeneeremecrerneereserrec e rr e m e mmmm——=-
! No. !value!logical! ! when ! Local side ! Renot e side !
1 1 !channel! ! ! ! !
| - cemererrcrc e e - - - - - o " - = = = - - |
! TI0O ! 60 ! r3 I DCE issues a !DCE leaves the! DCE remains in r3 and may ! DCE enters the d3 !
! I'secs. ! ‘restart I r3 state (ex:! issue a diagnostic packet ! state signalling !
! ! ! I indication I the restart ! ! a reset indication.!
! ! ! ! packet I confirmation ! ! (renote procedure !
I ! ! ! ' or restart ! I “error) !
I ! ! ! I request is L ! !
! ! ! ! I receined) ! | !
tmeoee Jomeee temoonnn lemeommecceaae lececcaanmanann t----- Mhemmmmmm oo e R e L P !
!'Tl1 ! 180 ! p3 | DCE issues an! DCE |leaves ! DCE enters the p7 state ! DCE enters the p7 !
! I'secs. ! ‘ i ncom ng ! the p3 state | Si g_nal ling a clear ! state signalling !
I ! ! ! call I (ex: the call! indication (local | a clear indication!
! ! ! ! packet ‘ accepted, ! procedure error) I (remote procedure !
! ! ! ! tclear request,! ! error) |
I ! ! ! I or cal ! ! !
! ! ! | ' request is ! ! 1
! ! ! | | received ! ‘ !
loceux lecean lemecana lemcmecccancnam R etttk Ll tommmmmmmme l--mmmmmmmme - D LT TR E PP !
!' T12 ! 60 ! d3 ! DCE issues a ! DCE | eaves I For virtual calls, the DCE! For virtual calls,!
! Isecs. ! I reset I the d3 state ! enters the p7 state I DCE enters the p7 !
! ! ! I indication | (exx the reset! signalling a clear | state signalling !
I ! ! ! packet I' “confirmation ! indication (local I a clear “indication.!
! ! ! ! ! or reset ! procedure error) I (remote procedure !
| ! ! ! ' request is ! ! '
! ! ! ! I receimrA), ! | |
| R | |, lecceccccccnana lecccmccacccaaa 1------- e R e ~
! T13 ! I p7 | DCE issues a ! DCE |leaves ! DCE remmins in p7 and may ! !
! Isecs. ! I clear I the p7 state | issue a diagnostic packet ! ‘
! ! ! I indication I (ex: the clear! ! !
! ! ! ! packet I confirmation ! ! !
I ! ! ! ! or clear ! ! !
| ! ! ! I' request is | ] !
! ! ! ! ! received) ! ! I
Tabl e D-1/AX.25. DCE Tine-linits
I Time-! Time-! State of ! Started I Normally terminated ! Preferred action to be !
I out ! linmit!the logical! When ! When I taken when tinme-limt !
Fnumber! val ue!  Channel ! ! ! expires :
' T20 ! 180 ! r2 ! DIE issues a ! DTE |eaves the r2 ! To retransmit the !
! lsecs. ! ! restart ! state (ex: the | restart request !
! ! ! ! request I restart confirmation! packet !
! ! ! I packet lor restart indication! (see Note 1) !
! ! ! | ! is .teneived), l !
lecoeme lecmen= lececccenan- levmccccccacea- lemmmcmmm e e lemoccccncccccocccccccnn- !
I'T21 ! 200 ! p2 ! DIE issues a ! DTE |eaves the p2 I To transnit a clear !
I I'secs. ! I call request ! state (ex: the call ! request packet !
! ! ! ! packet ! connected, clear ! !
! ! ! ! ' indication, or. ! !
! ! ! ! I incoming call is ! I
| ! ! ! | teceived | |
o leceee-e lemcocmencan leccecmeccanaaa I e e e L L LR L LD lemeccrcccccccccnccacaaa- !
!'T22 ! 180 ! d2 | DIE issues a ! DIE leaves the d2 ! For virtual calls, to !
! !secs. ! ! reset request! state (ex: the reset.! retransmit the reset !
! ! ! ! packet 'confirmation or reset! request or to transmit !
! ! ! | " indication is tcvd) I' a cleat request packet ;
[ J——— [— R lecemcceacacaas lemmecceecmccccemccccelcccccaccccccacccccncnnax
1 T23 ! 180 ! P6 ! DIE issues a ! DTE leaves the p6 ! To retransmt the !
! Isecs. ! ! clear request! state (ex: the clear! clear request packet !
! ! ! ! packet !confirmation or clear! (see Note 2 !
| | | ! ! indication is rcvd) ! !
Note 1 After unsuccessful retries, recovery decisions should be
taken at higher levels. ]
Note 2 After unsuccessful retries, the |ogical channel should be
consi dered out-of -order. The restart procedure should onl
be invoked for recovery if reinitialization of all logica

channel s is acceptable.

Tabl e D-2/AX.25. DTE Tinme-linmts
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ANNEX E

Codi ng of AX 25 network generated diagnostic fiel in and restart indication and
9ensdi agnosti ¢ packet s Esee %ot es El ezr,anrdesﬁt,
! Diagnostics ! Bits ! Decimal ! Hex !
; 187654321 :
! No additional information t00000000! 0 100 !
!Invall_dPsg '00000001! 1 1 01 !
%IW_/aIIdPR %00000010; 2 502;
I Packet type invalid '100010000! 16 t 10 !
I For stafe rl '00010001! 17 t 11 !
' For state r2 '00010010! 18 112 !
For state r3 '00010011! 19 113 !
For state pl 100010100! 20 114 !
For state p2 100010101! 21 115 !
' For state p3 tro0010110! 22 116 !
I For state p4 190010111 1¢! 23 117 !
" For state p5 100011000! 24 1 18 !
I For state p6 '00011001! 25 19
For state p7 '00011010! 26 1A !
For state dI tronol11o011t 27 1 1B !
For state d2 .1000111001! 28 I 1c¢ !
For state d3 100011101 ! 29 1 1p !
!‘ (not inplemented) 100011110! 30 ! 1}33
R F T rooo1 1113 par
! Packet not allowed \-oorovoooi! 32 ) 20!
! Unidentifiable packet 100100001 ! 33 t 21 !
! not | npl enent ed 100100010 °! 34 122 1t
! not inpl ement ed 't00100011! 35 123 !
! Packet on unassjgned ! ! ! !
' logical channel 100100100°! 36 124 !
\ (not i mpl enent ed) 1001001011 37 125 |
I Packet too short '00100110! 38 126 !
I Packet too 1on% 100100111 39 t 27 !
i Invalid General Format Ident! 001 01000! 40 ! 28 !
| Restart with non-zero in ! ! ! !
lleIkt?ItnLOGNtor LCN_bI ;001010015 41 ;29 ;
I Packe e not compatible ! ! ! !
¢ TWen fAagny o 1001010101 42 ! 2a1
! Unauthorized interrupt ! ! ! !
! confirmation 100101011 ! 43 2B !
! Unaut horized interrupt 100101100! 44 2¢ !
! not inpl enented 100101101 ! 45 2D !
! not inpl ement ed 100101110! 46 2E !
! ;00101111% 47 'ZF;
R T T T ettt Skttt Sl
! Time expired '00110000! 48 ' 30 !
I For incomng call 1001100011 49 !t 31 !
I For clear indication '00110010! 50 132 1
' For reset iIndication 100110011 ! 51 33 !
| For restart indication 100110100! 52 34 !
; ;00111111563 SF.;
I Call set-up or clearin ! ! 1 !
" ool ems-" 9 101000000! 64 140 !
:Eamllltycodentot al | owed ;010000015 65 ;41 ;
I Facility paraneter ! ! ! ‘
1 not_al%wed 101000010! 66 ! 42 1
I Invalid called address '010000111¢! 67 ! 43
I Invalid cal]jng address 101000100! 68 ! 44 !
! I'nvalid facilify |ength 101000101 ! 69 ! 45 !
! (not i IenenYed ) 't01000110! 70 ! 46 !
! No logical channel” available! 01 0001111 71 ! 47 !
I Call collision 101001000! 72 ! 48 !
I Duplicate facilit{ requested! 0 10010011¢! 73 1 49 !
I Non-zero address length 101001010! 74 1 4A !
! Non-zero facility length 101001011} 75 ! 4B !
! non-assi gned up to: : 01001111 : 79 ! 4F :
I M scel | aneous t01010000! 80 1 50 !
! Im(aro er cause code fromDTE! 01010001 1! 81 ! 51 !
! not | nplenented 1010100101! 82 ! 52 1
! Inconsistant Q bit setting ! 01010011! 83 1 53 1
! Mai ntenance action t01010100! 84 ! 54 !
; non-assi gned up to: i 01011111 : 95 : S5F :
! Not assigned from: 1011000001! 96 ! 60 !
! to: ;011111113127 ;71::
' ---------------------------------------------- Jeeaccase= amm——_
! Reserved for network g % (1) (1) (1) 0000 %%g I 80 |
! ecific diagnostic
?gfgrmation & ! 1111 i IFE Lt
Note 1: Ntoﬁealtl bId| agnostic codes need apply to a specific network, Put those used are coded as shown in
abl e, - . .
Note 2: A given di agnostic need not apply to al acket types (ex: reset indication, clear indication,
regtar_t indigcation,_ an_éj di a néjﬁi)(: pac%egsg . . . o
Note 3:  The first diagnostic in each grouping is a generig diagnostic and is used when'nore specific
di agnostics are not defined within the grouping. The deécimal O diagnostic code can be used in
situations where no other diagnostic applies.
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ANNEX F
Address coding techniques for AX 25
Backgr ound
The following information will be called
Appendi x 1 of .25 in the future, in order to
prevent conflicts with CCITT additions.

Address field description in AX 25

~The following restrictions apglﬁ/ to the
address field of X 25 packets (Section 5.2.3.2.2).

When present, octet 7 and the follow ng
octets consist of the called DTE address when
present, then the calling DTE address when
present.

Each digit of an address is coded in a
sem -octet in binary-coded-deci mal (BCD) with bit
5 or bit 1 being the low order bit of the digit.

_ Starting from the hiigh order digit, the
address is coded In octet 7 and consecutive octets
with two digits per octet. In_each octet, the
hi gher order digit is coded in bits 8, 7, 6, and
5.

The address field shall be rounded wto
an integral nunber of octets by inserting zeros in
bits 4, 3, 2, and 1 of the last octet of the field
when necessary.

Data Network ldentification Code

CCI TT reconmendation X 121 specifies a
met hod of creating an international numbering plan
for public data_ networks. = Part of this
recomendation specifies the assignment of a four
digit number to identify public data networks.
This  number 1is called the Data Network
I dentification Code, or DN C

The first three digits of the DNIC is
used as a country code, and is called the Data
_Countr¥ Code (DCC). The fourth digit is used to
identify the public network within the country,
and is called the network digit.

o The CCITT has the responsibility for
assigning the DCC, a list of assigned DCC nunbers
is listed in x.121.  The first for the United
States is 310.

The responsibility for assifni ng network
digits is left to the responsible body wthin the
country in question. The Federal Communications
Commission is the responsible authority in the
United States. Unfortunately, the F is not
assigning network digits at the nmonent, so the
amat eurs are unable to have assigned a DNl C code
to us for now We will attenpt to have assigned
to the amateur network a DNIC number when
possi bl e.

For now, room should be left for the
DNI C nunber, primarily to allow internetworking
with existing public data networks.

Original DTE address techniques for AX 2%

When the AX 25 draft committee originally
met a nmethod of coding the amateur station
calisign into the DTE calling and DTE called
fields- of <call request, incomng call, call
accepted, and call connected packets. This
involved coding the Data Network |dentification
Code (DNIC), a station subaddress, and the amateur
call of each DTE into seven octets as foll ows.

The DNIC is a four digit nunber, and as such,
would fit into the first two octets. The first
sem -octet of the first octet would carry the
first digit, with the three succeeding digits in
the next three seni-octets.

The third octet would contain a_five bit
field used as a substation address. This field
woul d be binary coded in bit positions 1 thru 5,
with bit 1 being the LSB. Bits 6, 7, and 8 are
reserved at this time, and set to zero.

The fourth through seventh octets contain the
amateur station ca_lsi%n. Since there is not
enough roomto contain the callsign directly, is

was recomended that the callsign be coded so that
UE to six callsign characters could be fit into
the four octets using Radix 50 coding. Radix 50
coding allows three upper-case alpha or nuneric
characters to fit into a six octal digit field.
The fourth octet would contain the first portion
of the radix-50 encoded characters, with
succeeding octets <carrying the rest of the
information in order. f a callsign contained
less than six ASCI|I characters, trailing ASClI
space characters would be added as necessary.

~ It should be noted that the above method of
coding could create illegal (not BCD)addressing
information, which coul cause problens at an
interface to a public data network.

New nmethod of addressing in AX 25 packets

Infornmation has just reached ne (as | am
printing this paper) that at a recent neeti nc?, the
CC TT has added new nethods of coding address
information into X 25 packets. Some of the
additions follow inrediately, then comments by the
author on how to use these new nethods.

AX. 25 Additions
Facility Markers

In the third paper of this series, under
section 7.4.1, delete the last four paragraphs,
and add the follow ng:

In addition to the facility/registration
coddesf defined in section 7, other codes may be
used for

-non-AX. 25 facilities possibl § provi ded by
sone network(s) (call set-up packets

-CCl TT-specified DTE facilities as described
in Annex G of this recomendation (call set-up,
clear request and clear indication packets).

Facility/registration markers,
consisting of a single octet pair, are used to
separate requests for AX 25 facilities as defined
in sections 6 and 7 from other categories as
defined above, and, when several categories of
facilities are simuftaneously present, to separate
these categories from each other.

The first octet of the marker is a
facility/registration code and is set to zero.
The second octet is a facility/registration
paraneter field.

. The facility registration ar amet er
field of a narker is set to zero when the marker
precedes requests for:

-non-AX. 25 facilities provided by the network

in case of intranetwork calls call set-up
packets).

-non-AX. 25 facilities provided by the network
to which the calling DTE is connected, in case of

intranetwork calls.

The facility parameter field of a narker
is set to all ones when the marker precedes
requests for non-AX. 25 facilities provided by the
network to which the called DTE is connected, in
case of intranetwork calls (call set-up packets).

The facility paraneter field of a marker
is set to 00001111° when the marker precedes
requests for CClTT-specified DTE facilities.

Al networks will support the facilit{
markers with a facility parameter field set to al
ones or 00001111.

DTEs should not use a facility marker
with a facility paraneter field set to al 1 ones 1n
case of intranetwork calls. however, if a DTE
uses such a marker in an intranetwork call, the
DCE is not obliged to clear the call, and the
marker, wth the corresponding facility requests,
may be transmitted to the remote DTE.

Facility/registration codes for AX 25
facilities and for "the other categories of
facilities may be sinultaneously ™ present.
However, requests for AX 25 facilities nust
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recede the other requests, and requests for
TT-specified DTE facilities nust follow the
other requests.

The coding of CClTT-specified DTE
facilities should cofply with the descrrptron in
Annex G, However, it is not required f the DCE
to verify that conpliance. | f the net wor k
verifies that cornﬁliance and finds an error, it
may clear the ca he CC TT-specified DTE
facilities are passed unchanged between the two

packet - node DTEs.
(end of addition to7.4.1)
ANNEX G

CCITT-specified DTE facilities to support
the OSI network service

G| Introduction

The facilities described in this Annex
are intended to support end-to-end signalli
required by the OSI network service. They foIIow
the CCITT-Specified DTE facility marker defined in
section 7. These facilitiés are passed are
passled dunchanged bet ween the two packet node DTEs
I nvol ved.

Procedures for use of these facilities
by DTEs require definition by international user
bodies. Subsequent prov181on of X 25 facilities
to be acted on be/ SUb ic data networks is for
further study. o for t ese facilities is
defined here’in order fo facilitate a caonsi stent
facility coding scheme in such future evolution.

G 2 Coding of the CCTTT-specified facilities
G2.1 Calling address extension facility
The calling address extension facility
is used in call request and incomng call packet$§
to convey additional calling "DTE address
I nformation.
G2.1.1 foding of the _acility code field

The coding of the facility code field
for the calling address extension facility is:

bits: 87654321
code : 11001000

Coding of the facility
le

The octet follow ng the facility code

parameter

field i ndrcatesthelengt in octets of the
facility parameter field an asava ue of n + 1,
wher e n may be a maximum of 16 octets in order to
hold the calling address extension.

The first octet of the tacrlrty
par anet er freId indicates, in bits

and 1, the nunber of sem - octets gup in the
callin address ext ensi on. ddress Ienf

i ndicator is_bi nary coded an bi t I's

order hit. Bits and 7 of this octet are set to

Zero.

_ The foIIowin? octets (up to 16) contain
the calling address extension.

Each digit of %n address is coded in a
sem -octet In brnarg coded deci mal, where bt 5 or
1is the low order bit of the digit.

Starting from the hrgh order digit, the
address is coded in octet consecutrve
octets of the tacrlrt}/ paraneter freld wr}1

its paer octet n each octet, the |gher
or er digit is coded in bits 8, 7, 6, and 5.

) Wien necessary, the facilit { par anet er
field shall be rounded u to, an |nte§r unber of
octets by insertin os in bt 3, 2 and 1
of the Iast octet o the field.

G2 Cal |l ed address extension facility

The cal | ed address extensr on facility is
used in call request, Incomng callll. call
accepted, call connectéd, clear indication, and
clear req uest gackets to convey additional called
DTE address ormation.

G2.2.1 Coding of the facility code field

The coding of the facility code field
for the called address extension facility is:

bits: 87654321
code ¢ 11001001

Codin of the facilit
Ti?[ﬂ'g' Y

The octet foIIowr ng the facility code

parameter

field indicates 8t in octets of the
facility parameter freld and has a value of n + 1,
wher e n may be a maxi num of 16 octets in order to
hold the called address extension.

The first octet of the facility
paraneter field indicates, in bits 6, 5, 4, 3, 2,
and 1, the nunber of sem-octets )
cal | ed address. extension. i
indicator is_bi nary coded. and bit
order bhit. Bits 8 and 7 this octet are set to
Zero.

following octets (up to 16) contain
t he caIIed address ext ensi on.

Each digit of an address is coded in a

sem-octet In hi narz coded decimal, where bit 5 or
1i's the low order bit of the digit.

Starting from the hrgh order digit, the
address is coded in octet consecutive
octets of the facrlrt}i pararreter fre dwth tw
digits paer octe n. each oct et the higher
order digit is coded in bits 8, 7, 6, ad 5.

Wien necessary, the facilit { ar anet er

field shall be rounded up'to an integral nunber of
octets by insertin tg zeros |n brts .3, 2, and 1
of the last octet of the field

AX. 25 marker definitions

In order to make clear the various narkers
that mght be in the facility field, they are
|isted below. Once again these markers are used
to separate the various types of facilities that
m ght "appear in call generatron packets.

Facility marker for calling network facilities

Thi s marker signrfres facilities following it
are to be provided by the caIIrng DTE net wor k.

bits: 8765432
octetl: OOOOOOOO
octet22 00000000

Facility marker for called DTE_network facilities

Thi s marker signrfres facilities following it
are to be provided by the called DTE networKk.

bits: 87654321
octetl: OOOOOOOO
octet2: 11111111

Facility marker for OCI TT-specified facilities

This marker srg nifi s facilities following it
are CCTT-specified facilities.

bits: 87654321
octetl: 00000000
octet2: 00001111
Facility marker f mat eur. network facilities

ies facilities following it

This marker s
k provided facilities.

i
are amateur radio n

bits: 87
octetl: 00
octet2: 11

Not e: The amateur fac
changed,

the "original code that
used he choice of 11
3 hat the CCITT wil
srnce the code 11111111

y marker has been
added a narker using
AX. 25 draft connbttee

t S el n?romthrs
sta
h gbeenyused
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Codi ng of amateur addresses in AX 25

The following is a recommendation on codinﬁ
of the calling and called DIE address fields an

using the calling and called extension facilities
in an amateur AX.25 network.

Coding of the.DTE address_fields

) If the actual DTE addresses are conveyed
in the neWwy created calling and called addreéss
extension facilities, this |eaves the DIE calling
and DTE called address fields available for other
uses. One use for these fields mght be to convey
eographical location information of the DTEs
nvol ved, which mght help call routing decisions.

If we leave the first two octets for the DNL.C
nunber (four digits coded per AX 25 sectiaon 6.2)
this leaves roomfor up to 5 octets (10 digits) of
additional information. One recommendation woul d
be to use the VHF grid location system

) One of the problens with the VHF grid s%/stem
is that it uses al pha characters in the first two
characters, and nuneric characters of the last two
characters of the coarse location, and two nore
al pha caharacters in the two additional characters
used in the fipne grid location system Si nce
AX. 25 specifies bipary coded decimal” format digits
in the address fie 1}&3, ASCI| characters coul d
create invalid DTE addresses.

A sutgﬁestlon to avoid this problemis to
break up the al pha characters into two portions,
each representable in binary coded decimal format.
If an ASCI| character (upper case al pha, or
nureric only) is divided so that bits 1, 2, and 3
are conveyed in the low order digit, and bits 4,
5 and 6 are conveyed in the high order digit, an

ASClI | character could be represented in one octet,
while still keeping to the l{)etter of X 25.

Using this technique, the first two octets
woul d convey the DNIC nunber, the third octet
woul d convey the first alpha character of the VHF
grid system the fourth octet would have the
Second al pha character, the fifth octet would have
both digits of the grid systemidentifier. The
sixth and seventh octets “'would carry the fine
resolution alpha characters of “the grid
i nformation.

Address extension field coding

The addition of the calling and called
address extension facilities has allowed a re-
thinking of amateur address coding. As the
description of these facilities above shows, the
CCTT is still consideri n% addressing Information

hited States c_onti%egt
eaq,

to be nuneric only. The
s hoping that this linitation can be elimna
however .

Anticipating this |ooseni ntg-u of the
restriction, | recommend that the exfended address
coding consist of the amateur callsign of the
station involved, consisting of the six upper-case
al pha_or nuneric characters, followed by an
additional _octet carrying a substatiion
identification nunber: this substation
jdentification nunber should be five bits |ong
binary coded, and reside in bits 5 4, 3, 2, and 1
of the seventh octet of the address field.” Bits
8, 7, and 6 are reserved at this ti

zero.

This coding schene will allow the amateur

callsign to be used as a unique station
identifier, just as it is in Level 2 of AX 25
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