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Recommendation V.110Y

SUPPORT OF DATA TERMINAL EQUIPMENTS (DTES) WITH V-SERIESTYPE INTERFACES
BY AN INTEGRATED SERVICESDIGITAL NETWORK (ISDN)

(Malaga-Torremolinos, 1984; amended at Melbourne, 1988)

The CCITT,
considering

(@) that the ISDN will offer the universal interfaces to connect subscriber terminals according to the reference
configuration described in Recommendation 1.411;

(b) that during the evolution of ISDN however there will exist for a considerable period DTEs with V-series
type interfaces which have to be connected to the ISDN;

(c) that bearer services supported by an ISDN are described in Recommendation 1.211;

(d) that the D-channel signalling protocol is described in Recommendations 1.430, 1.441/Q.921 and
1.451/Q.931;

unanimously declares the view

(1) that the scope of this Recommendation shall cover the connection of terminals with interfaces for modems
conforming to current V-Series Recommendations on the ISDN operating in accordance with circuit switched or leased
circuit services,

(2) that thefollowing circuit switched service capabilities shall be supported:

—  datatransmission, (or)

—  dternate speech/data transmission, (and/or)

— automatic calling and/or automatic answering;

(3) that the reference configurations of § 1 shall apply;

(4) that the support of interworking of TEs on an ISDN with DTEs on other types of networks, e.g. PSTN, is
described in the Recommendation 1.500 Series;

(5) that the terminal adaptor (TA) functions necessary to support the connection of DTEs with V-series type
interfaces on an I1SDN, shall include the following:

— conversion of electrical and mechanical interface characteristics,

—  bit rate adaptation;

— end-to-end synchronization of entry to and exit from the data transfer phase;

— cal establishment and disestablishment based on either manual or automatic calling and/or automatic

answering.
1 Reference configurations
11 Terminal adaptor reference model

The termina adaptor functions have been defined in the context of a simple reference model. Annex A
describes the reference model in further detail, and defines a basic terminal adaptor TA-A, and an
autocalling/autoanswering terminal adaptor TA-B.

1) This Recommendation is also included in the Recommendations of the I-Series under the number 1.463.

Fascicle V1.1 -Rec. V.110 1



12 Connection types

The terminal adaptor functions described in this Recommendation take into account interworking between TAs
of different types, e.g. V-Series TE2 with X.21 TE2, and end-to-end connections of different types. These are described
in further detail in Annex A.

2 Linesignalsat Sand T reference points

The TA signals at ISDN reference points S or T shall be in conformance with the characteristics of an ISDN's
“Basic user/network interface” as described in Recommendation 1.430 (Layer 1 specification), 1.441/Q.921 (Layer 2
specification) and 1.451/Q.931 (Layer 3 specification).

21 Bit rate adaptation of synchronous data signalling rates up to 19.2 kbit/s

211 General approach

The hit rate adaptation functions within the TA are shown in Figure 1/V.110. The functions RA1 converts the
user data signalling rate to an appropriate intermediate rate expressed by 2< x 8 khit/s (where k = 0, 1 or 2). RA2
performs the second conversion from the intermediate rates to 64 kbit/s. The data signalling rates of 48 and 56 kbit/s are
converted directly into the 64 kbit/s B channel rate.

212 Adaptation of V-series data signalling ratesto the intermediate rates
The intermediate rate used with each of the V-series data signalling rates are shown in Table 1/V.110.
Note — The specific V-series data signalling rate(s) to be supported by an ISDN are for further study.

TA
R /T
l RA1 \
il ) V-series |
ii |
T 1
il . )
i 5% % 8 kbit/s 64 kbit/s !
\-series
T1700330-82
FIGURE 1/V.110
Two step bit rate adaptation
TABLE 1/V.110
First step rate adaptation
Intermediate rate
Data signaling rate (hit/s)
8 khit/s 16 kbit/s 32 khit/s
600 X
1200 X
2400 X
4 800 X
7 200 X
9600 X
12 000 X
14 400 X
19200 X
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2121 Framestructure
The frame structure is shown in Table 2/V.110 and is described in the following paragraphs.

As shown in Table 2/V.110, the conversion of the V-series rates to the intermediate rates uses an 80 bit frame.
The octet zero contains all binary 0, whilst octet 5 consists of a binary 1 followed by seven E bits (see § 2.1.2.4).
Octets 1-4 and 6-9 contain a binary 1 in bit number one, a status bit (S or X bit) in bit number 8 and six data bits (D bits)
in bit positions 2-7. The order of bit transmission is from left to right and top to bottom.

TABLE 2/V.110

Framestructure
Bit number
Octet number

1 2 3 4 5 6 7 8
0 0 0 0 0 0 0 0 0
1 1 D1 D2 D3 D4 D5 D6 S1
2 1 D7 D8 D9 D10 D11 D12 X
3 1 D13 D14 D15 D16 D17 D18 S3
4 1 D19 D20 D21 D22 D23 D24 A
5 1 E1l E2 E3 E4 E5 E6 E7
6 1 D25 D26 D27 D28 D29 D30 S6
7 1 D31 D32 D33 D34 D35 D36 X
8 1 D37 D38 D39 D40 D41 D42 S8
9 1 D43 D44 D45 D46 D47 D48 SO

2.1.2.2 Frame synchronization

The 17-bit frame alignment pattern consists of al 8 hits (set to binary 0) of octet zero and bit one (set to
binary 1) of the following nine octets (see also § 2.1.3).

2123 Satusbits(SL, S3, $4, S, S8, 9 and X)

The bits S and X are used to convey channel control information associated with the data bits in the data
transfer state, as shown in Table 3/V.110. The S-bits are put into two groups SA and SB, to carry the condition of two
interchange circuits. The X-bit is used to carry the condition of circuit 106, and in addition, signals the state of frame
synchronization between TAs. The X-bit can also be used optionally to carry flow control information between TAs
supporting asynchronous terminal equipment. This usage is specified in § 2.4.2.

The use of Sand X bits for synchronization of entry to and exit from the data transfer state is specifiedin § 4.

The mechanism for proper assignment of the control information from the transmitting signal rate adapter
interface via these bits to the receiving signal rate adapter interface is shown in Table 3/V.110 and described in § 4.

For the Sand X bits, a ZERO corresponds with the ON condition, a ONE with the OFF condition.

Control information, conveyed by the S bits, and user data, conveyed by the D bits, should not have different
transmission delays. The S bits should therefore transmit control information sampled simultaneously with the D hitsin
the positions specified in Table 4/V.110 and as presented in Figure 2/V.110.

The X bit should be presented upon arrival to control circuit 106. Circuit 106 shall respond as defined in § 3.3
(X = ZERO, 106 = ON).
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TABLE 3/V.110

General mapping scheme

108 S1, S3, S6, S8 =SA
105 4,S9=SB
Frame synch ---------------m-m--- X
and 106/IWF
TABLE 4/V.110
Coordination between Sbitsand D bits
D hit
Shit
Octet No. Bit No.
s1 2 3(D8)
3 3 5(D16)
4 4 7 (D24)
S6 7 3(D32)
s8 8 5 (D40)
S9 9 7 (D48)
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Note I — In order to maintain conformity with the bit rate adaptation of X.1 user classes of service described in
Recommendation X.30 (1.461), the bits S1 and 56, S3 and S8, S4 and S9 are used to convey channel status information
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#¥ indicates the sarmpling point for circuit 105 and 108

¥ indicates the change point for circuits 107 and 109

associated with the P, Q and R bit groups respectively.

Refer to § 2.1.1.2.3 of Recommendation X.30 {1.461) for detailed information concerning the mapping of the information

on circuit.C of the X.21 interface to the S bits and to the I bits of the distant interface.

Note 2 — The coordination between S and D bits described in Table 4/V.110 and Figure 2/V.110 is intended to provide
for compatibility with Recommendation X.30 (1.461). Whether this coordination is strictly necessary in the context of

Recommendation V.110 is for further study.

2124 E-bit usage

FIGURE 2/V.110

Coordination between Sbitsand D bits

The E bits are used to carry the following information:

a) Rate repetition information: bits E1, E2 and E3, in conjunction with the intermediate rate (see
Table 2/V.110), provide the user data signalling rate (synchronous) identification. The coding of these bits
shall be as shown in Table 5/V.110.

b) Network independent clock information: bits E4, E5 and E6 are used as specified in § 5 to carry network
independent clock phase information.

¢) Multiframe information: bit E7 is used asindicated in Table 5/V.110.
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TABLE5/V.110
E-bit usage (Note 1)

Intermediate rates El E2 E3 E4 E5 E6 E7
kbit/s
8 16 32 (Note 4) (Note 3)
bit/s bit/s bit/s
600 1 0 0 C C C lorO
(Note 2)

1200 0 1 0 C C C 1

2400 1 1 0 C C C 1

12 000 0 0 1 C C C 1

7200 14 400 1 0 1 C C C 1

4800 9600 19 200 0 1 1 C C C 1

Note 1 — The data signalling rates of 600, 2400, 4800 and 9600 hit/s are also Recommendation X.1 user classes of service (see
a so Recommendation X.30/1.461).

Note 2 — In order to maintain compatibility with Recommendation X.30 (1.461), the 600 bit/s user rate E7 is coded to enable the
4 x 80 bit multiframe synchronization. To this end, E7 in the fourth 80 bit frameis set to binary 0 (see §2.1.2.7 and
Table 6a/V.110).

Note 3 — C indicates the use of E4, E5 and E6 for the Transport of Network Independent blocking information (see § 5). These bits
shall be set to ONE when unused.

Note 4 — Synchronous rate information is carried by bits E1, E2 and E3 asindicated. Asynchronous rate information must be
provided with out-of-band signalling (Layer 3 messagesin the D channel) or with In Band Parameter Exchange as described in
Appendix 1.

2125 Ratenegotiation

Negotiation of the synchronous rate may be appropriate in interworking situations involving interconnections
with modems on the PSTN where the remote modem/DTE has the capability of operating at different rates depending
upon the conditions. It may also be appropriate in interconnections for asynchronous transmission specified in § 2.3 and
accommodate split rate operation. The need for rate negotiation and the method is for further study.

2.1.2.6 Data hits

Data are conveyed in D bits, i.e., up to 48 bits per 80-bit frame. In this Recommendation the octet boundaries
of the user's data stream are not defined.

2.1.2.7 Bit assignment

The adaptation of 600, 1200 and 2400 bit/s rates to the 8 kbit/s intermediate rate are shown in Tables 6a/VV.110,
6b/V.110 and 6¢/V.110, respectively.

The adaptation of 7200 and 14 400 bit/s rates to the 16 and 32 kbit/s intermediate rate, respectively, use the
data bit assignments shown in Table 6d/V.110.

The adaptation of 4800, 9600 and 19 200 bit/s rates to the 8, 16 and 32 kbit/s intermediate rate, respectively,
use the data bit assignments shown in Table 6e/V.110.

The adaptation of 12 000 hit/s user rate to 32 kbit/s intermediate rate use the data bit assignments shown in
Table 6f/V.110.
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TABLE 6a/V.110 TABLE 6b/V.110

Adaptation of 600 bit/s user rate Adaptation of 1200 bit/s user rate
to 8 kbit/s intermediate rate to 8 kbit/s intermediate rate
0 0 0 0 0 0 0 0 0 0 0 0 0 0

D1 D1 D1 D1 D1 D1 S1
D1 D1 D2 D2 D2 D2 X
D2 D2 D2 D2 D3 D3 83
D3 D3 D3 D3 D3 D3 S4
1 0 0 E4 ES E6 E7®

D2 D2 D3 D3 D3 D3 X
D5 D5 D6 D6 D6 D6 54

D7 D7 D7 D7 D8 D8 S6
D8 D8 D9 D9 D9 D9 X
DI0 Di0o Di0 D10 Dii D1l S8
DIt Di1 Di2 Di2 D12 Di2 59

D4 D4 D5 D5 D5 D5 X
D5 D5 D5 D5 D6 D6 58
Dé D6 D6 D6 D6 D6 S9

—— e ek e

1) See Note 2 to Table 5/V.110.

TABLE 6¢/V.110 TABLE 6d/V.110
Adaptation of 2400 bit/s user rate Adaptation of N® x 3600 bit/s user rate
to 8 kbit/s intermediate rate to the intermediate rate
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 D1 D1 D2 D2 D3 D3 S1 1 D1 D2 D3 D4 D5 D6 S1
1 D4 D4 D5 D5 D6 D6 X 1 D7 D8 D9 D10 F F X
1 D7 D7 D8 D8 D9 D9 S3 1 Di1  Di2 F F D13 Di4 S3
1 Di0 D10 Dil Dil D12 Di2 5S4 1 F F D15 Die D17 D18 54
1 1 1 0 E4 E5 E6 E7 1 1 0 1 E4 E5 E6 E7
1 D13 D13 Di4 Di4 Di5 D15 S6 1 D19 D20 D21 D22 D23 D24 S6
1 Di6 Dié D17 D17 Di18 Dis8 X 1 D25 D26 D27 D28 F . F X
1 D19 D19 D20 D20 D21 D21 58 1 D29 D30 3 F D31 D32 S8
1 D22 D22 D23 D23 D24 D24 59 1 F F D33 D34 D35 D36 S9
F = filling bit
3 N = 2 or 4 only.
TABLE 6e/V.110 TABLE 6f/V.110
Adaptation of N x 4800 bit/s user rate Adaptation of 12 000 bit/s user rate
to the intermediate rate to 32 kbit/s intermediate rate
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 D1 D2 D3 D4 D5 D6 S1 1 D1 D2 D3 D4 D5 D6 S1
1 D7 D8 D9 Di0 DIl D12 X 1 D7 D8 D9 DI0 F F X
1 D13 D14 D15 Dié D17 Dig S3 1 D11 Di2 F F D13 Di4 53
1 D19 D20 D21 D22 D23 D24 S4 1 F F D15 F F F S4
1 0 1 1 E4 E5 E6 E7 1 0 0 1 E4 ES E6 E7
1 D25 D26 D27 D28 D29 D30 S6 1 D16 D17 Dig D19 D20 D21 S6
1 D31 D32 D33 D34 D35 D36 X 1 D22 D23 D24 D25 F F X
1 D37 D38 D39 D40 D4l D42 S8 1 D26 D27 F F D28 D29 S8
1 D43 D44 D45 D46 D47 D48 59 1 F F D30 F F F S9
2 N = 1, 2 or 4 only. F = Filling bit.
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213 Frame synchronization and additional signalling capacity
2131 Search for frame synchronization
Thefollowing 17-bit alignment pattern is used to achieve frame synchronization:

00000000 IXXXXXXX IXXXXXXX IXXXXXXX  IXXXXXXX
IXXXXXXX  IXXXXXXX IXXXXXXX IXXXXXXX  IXXXXXXX

It is assumed that the error rate will be sufficiently low to expect frame synchronization following the detection
of one 80-bit frame.

2.1.3.2 Frame synchronization monitoring and recovery

Monitoring of the frame synchronization shall be a continuous process using the same procedures as for initial
detection.

Loss of frame synchronization shall not be assumed unless at least three consecutive frames, each with at least
one framing bit error, are detected.

Following loss of frame synchronization, the TA shall enter arecovery state as discussed in § 4.1.5. If recovery
is not successful, further maintenance procedures may be used.

214 Adaptation of intermediate ratesto 64 kbit/s

Since rate adaptation of a single intermediate rate (e.g., 8, 16, or 32 khit/s) to the 64 kbit/s B channel rate and
the possible multiplexing of several intermediate rate streams? to the 64 kbit/s B channel rate must be compatible to
enable interworking, a common approach is needed for the second step rate adaptation and, possibly, for intermediate
rate multiplexing. This second step rate adaptation method is described in Recommendation 1.460.

2.2 Rate adaptation of 48 and 56 kbit/s user ratesto 64 khit/s

The 48 and 56 kbit/s user data signalling rates are adapted to the 64 kbit/s B channel rate in one step as
indicated in Tables 7a/VV.110 and 7b/V.110 or 7¢/V.110 respectively.

TABLE 7a/V.110
Adaptation of 48 kbit/suser rateto 64 kbit/s

Bit number
Octet number
1 2 3 4 5 6 7 8
1 1 D1 D2 D3 D4 D5 D6 S1
2 0 D7 D8 D9 D10 D11 D12 X
3 1 D13 D14 D15 D16 D17 D18 S3
4 1 D19 D20 D21 D22 D23 D24 %

Note 1 — 48 kbit/s is also a Recommendation X.1 user class of service (see also Recommendation X.30/
1.461, § 2.2.1).

Note 2 — Refer to § 2.1.2.3 for the use of status bits and bit X; however for international operation over
restricted 64 kbit/s bearer capabilities, bit X must be set to binary 1.

2 Multiplexing of several intermediate rate streamsis for further study.
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TABLE 7b/V.110
Adaptation of 56 kbit/suser rateto 64 kbit/s

Bit number
Octet number

1 2 3 4 5 6 7 8
1 D1 D2 D3 D4 D5 D6 D7 1
2 D8 D9 D10 D11 D12 D13 D14 1
3 D15 D16 D17 D18 D19 D20 D21 1
4 D22 D23 D24 D25 D26 D27 D28 1
5 D29 D30 D31 D32 D33 D34 D35 1
6 D36 D37 D38 D39 D40 D41 D42 1
7 D43 D44 D45 D46 D47 D48 D49 1
8 D50 D51 D52 D53 D54 D55 D56 1

TABLE 7¢/V.110
Alternative frame structure for the adaptation of 56 kbit/s user rateto 64 bit/s
Bit number
Octet number

1 2 3 4 5 6 7 8
1 D1 D2 D3 D4 D5 D6 D7 0
2 D8 D9 D10 D11 D12 D13 D14 X
3 D15 D16 D17 D18 D19 D20 D21 S3
4 D22 D23 D24 D25 D26 D27 D28 A
5 D29 D30 D31 D32 D33 D34 D35 1
6 D36 D37 D38 D39 D40 D41 D42 1
7 D43 D44 D45 D46 D47 D48 D49 1
8 D50 D51 D52 D53 D54 D55 D56 1

Note 1 — Refer to § 2.1.2.3 for the use status bits and bit X.

Note 2 — Table 7¢/V.110 is a permitted option to provide for signalling to enter and to leave the data phase.
However, the recommended approach shall be asin Table 7b/V.110 and the responsability shall be on the
user of Table 7c¢/V.110 to insure that interworking can be achieved.

23 Adaptation for asynchronous rates of up to 19 200 hit/s
231 General approach

The bit rate adaptation functions within the TA are shown in Figure 3/V.110. A three-step method is employed
with the functional blocks RAO, RAL, and RA2. The RAO function is an asynchronous-to-synchronous conversion step,
for support of the rates specified in Table 8/V.110, using the same technique as defined in Recommendation V.14. It
produces a synchronous bit stream defined by 2" x 600 bits (where n = 0 to 5). The functions RA1 and RA2 are the same
as specified in § 2.1. Function RA1 adapts the user rate to the next higher rate expressed by 2¢ x 8 bit/s (wherek =0, 1
or 2). RA2 performs the second conversion to 64 kbit/s.
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FIGURE 3/V.110

Three step rate adaption bit

232 Supported asynchronous user rates
The asynchronous user rates to be supported, mandatory and optional, are specified in Table 8/V.110.

TABLE 8/V.110

Asynchronous user rates

D(ekt;ie;/rse)\te Rate t((g/lsrance No. of data units No. of stop elements RArogltF\;Al I?Q:
(bit/s) (kbit/s)
50 +25 5 15 600 8
75 +25 5.70r8 1:15:2 600 8
110 +25 7or8 lor2 600 8
150 +25 7or8 lor2 600 8
200 +25 7or8 lor2 600 8
300 * +25 7or8 lor2 600 8
600 * +1-25 7or8 lor2 600 8
1200 * +1-25 7or8 lor2 1200 8
2400 * +1-25 7or8 lor2 2400 8
3600 +1-25 7or8 lor2 4800 8
4800 * +1-25 7or8 lor2 4800 8
7 200 +1-25 7or8 lor2 9600 16
9600 * +1-25 7or8 lor2 9600 16
12 000 +1-25 7or8 lor2 19 200 32
14 400 +1-25 7or8 lor2 19 200 32
19200 +1-25 7or8 lor2 19 200 32

Note 1 —* indicates rate whose support is mandatory for universal TA.
Note 2 — Number of data bits includes possible parity bits.

233 Asynchronous-to-synchronous conversion (RAQ)

The RAO function is only used with asynchronous V-series interfaces. Incoming asynchronous data is padded
by the addition of stop elements to fit the nearest channd rate defined by 2" x 600 hit/s. Thus, a 7200 bit/s user data
signalling rate shall be adapted to a synchronous 9600 hit/s stream and a 110 bit/s user data signalling rate shall be
adapted to synchronous 600 hit/s stream. The resultant synchronous stream is fed to RA 1. Padding with stop elements is
inhibited during the transmission of the break signal as described in § 2.3.5.

234 Overspeed/under speed

A terminal adaptor shall insert additional stop elements when its associated termina is transmitting with a
lower than nominal character rate. If the terminal is transmitting characters with an overspeed of up to 1% (or 2.5% in
the case of nominal speeds lower than 600 bit/s), the asynchronous-to-synchronous converter may delete stop elements

10 FascicleVII1.1-Rec. V.110



as often asis necessary to amaximum of one every eight characters at 1% overspeed. The converter on the receiving side
shall detect deleted stop elements and re-insert them in the received data stream (circuit 104).

The nomina length of the start elements and data units shall be the same for all characters. The length of the
stop element may be reduced as much as 12.5% by the receiving converter for nominal speeds exceeding 300 bit/s to
allow for overspeed in the transmitting terminal. For nominal speeds less than or equal to 300 bit/s, a 25% reduction in
stop element is allowed.

235 Break signal
The terminal adaptor shall detect and transmit the break signal as follows:

If the converter detects M to 2M + 3 bits, all of start polarity, where M isthe number of bits per character in the
selected format including start and stop elements, the converter shall transmit 2M + 3 bits of start polarity.

If the converter detects more than 2M + 3 bits, al of start polarity, the converter shall transmit al these bits as
start polarity.

For the cases where the asynchronous rate is lower than the synchronous rate for the converter, the following
rules shall apply:

— the converter shall transmit start polarity (to RA1) for a time period equal to 2M + 3 bits at the
asynchronous rate if the converter has detected M to 2M + 3 bits of start polarity;

— the converter shal transmit (to RA1) start polarity for a time period as long as the received break
condition if the converter has detected more than 2M + 3 bits of start polarity;

— the 2M + 3 or more bits of start polarity received from the transmitting side shall be output to the
receiving DTE;

— the DTE must transmit on circuit 103 at least 2M bits of stop polarity after the start polarity break signal
before sending further data characters. The converter shall then regain character synchronism from the
following stop to start transition.

236 Parity bits
Possible parity bits included in the user data are considered as data bits by the RAO function.

24 Flow control

A flow control option, for use with TAs supporting asynchronous DTES, is described in this section. Flow
control allows the connection of asynchronous DTEs operating at different user data rates by reducing the character
output of the faster to that of the slower. Support of flow control will require the use of end-to-end (TA-to-TA) protocol
defined in 8§ 2.4.2 and an incoming line (from network) buffer in addition to a selected local protocol (see § 2.4.1).
Depending upon the local flow control protocol employed, there will also be a requirement for character buffering from
the DTE interface. The size of this buffer is not defined in this Recommendation because it is dependent upon
implementation.

Local flow control of the DTE interface is required where the DTE operates at a rate higher than the
synchronous rate established between TAs. End-to-end flow control is required where the synchronous rate established
between TAs is consistent with the operating rate of one DTE (or interworking unit) and higher than the synchronous
rate consistent with the operating rate of the other DTE (or interworking unit). Both local and end-to-end flow control
could be required in some applications.

24.1 Local flow control: TAto DTE

Connection may be made between TAs connected to asynchronous DTES operating at two different speeds. It
is the responsibility of the TA connected to the faster DTE to execute a local flow control protocol to reduce the
character rate to that of the slower DTE. This operation will require some buffer storage in the TA. A TA may support
several different local flow control protocols, although only one will be selected at any one time. There are a number of
such protocols in use, some of which are detailed in the following text.

24.1.1 105/106 operation

Thisis an out-of-band flow control mechanism, utilizing two of the interchange circuits specified in V.24. If a
DTE requires to transmit a character, it turns ON circuit 105 (request to send). The DTE can only begin transmission
when it receivesin return circuit 106 ON (ready for sending). If, during transmission of a block of characters circuit 106
goes OFF, the DTE must cease transmission (after completing the transmission of any character of which transmission
has started) until circuit 106 turns ON again.
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24.1.2 XON/XOFF operation

Thisisan inband flow control mechanism using two characters of the IA5 set for XON and XOFF operation. If
a DTE receives an XOFF character, it must cease transmission. When it receives an XON character, it may resume
transmission. The characters typicaly used for XON and XOFF are DC1 and DC3 (bit combination 1/1 and 1/3 in
Recommendation T.50) respectively, although alternative bit-combinations can be used.

2.4.1.3 Other methods

Alternative and non-standard methods of asynchronous flow control are in use, and these may be mapped onto
the TA flow control protocol.

24.2 End-to-end (TA to TA) flow control

Matching (by reduction) of the transmitted character rate of the DTE to the rate of the TA isnot sufficient in all
cases to guarantee correct operation, and end-to-end flow control may be required.

The X hit is used to carry flow control information. A TA will buffer incoming characters. When the number
of buffered characters exceeds a threshold TH1, depending upon implementation, the TA will set the X-hit of its
outgoing frames to OFF.

Upon receipt of a frame containing an X-bit set to OFF, a TA will execute its selected loca flow control
procedure indicating that the attached DTE must stop sending characters, and cease the transmission of data after
completion of the character in progress by setting the data bits in the outgoing frames to ONE.

When the buffer contents of a TA which has initiated an end-to-end flow control drops below threshold TH2,
the TA will reset the outgoing X bit to ON.

When the far-end TA receives a frame with the X bit set to ON, it will recommence data transmission, and, by
use of the local flow control procedure, indicate to the attached DTE that it may continue.

Note — There may be a delay between initiation of the end-to-end flow control protocol and termination of the
incoming character stream. The characters arriving during this time must be buffered, and the total buffer size will
depend upon the character rate, round trip delay and the buffer threshold.

24.3 Use of channel capacity

Upon accepting a call from a TA supporting flow control and operating at a different user rate and/or
intermediate rate, the called TA will adopt the identical intermediate rate and bit repetition factor. This will override the
parameters normally selected. In such cases, the TA connected to the faster DTE will execute a local flow control
procedure to reduce the character rate to that of the slower DTE.

Thus, if afaster DTE calls a slower DTE, the faster intermediate channel rate and bit repetition factor will be
adopted by the TAs on both ends. To reduce the character rate received by the slower DTE, its TA will exercise end-to-
end flow control and cause the TA on the calling side to utilize local flow control.

If a dower DTE calls a faster DTE, the slower intermediate channel rate and bit repetition factor will be
adopted by the TAs on both ends. To reduce the character rate transmitted by the faster DTE, its TA will exercise local
flow control.

If the called TA does not implement the intermediate rate and bit repetition factor used by the calling TA, the
call shall bergjected.

244 Requirements of a TA supporting flow control

The following are general requirementsfor a TA supporting flow control:

i) A TA supporting flow control shall be capable of operating with an intermediate rate and bit repetition
factor that is independent of the asynchronous speed used at its DTE interface.

ii) A TA supporting flow control shall, if possible, adapt to the intermediate rate and hit repetition factor
required for an incoming call. User rate information will be obtained from signalling.

iii) A TA supporting flow control shall be capable of executing a local flow control protocol to reduce the
character rate to that of the far-end DTE.

iv) A TA supporting flow control will support the use of end-to-end (TA to TA) flow control using the X bit,
and will contain a character buffer.
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3 I nterchange cir cuits

31 Essential and optional interchange circuits

The essential and optional interchange circuits are listed in Table 9/V.110 below.

32 Timing arrangement

The TA shall derive ISDN timing from the received bit stream of the ISDN's basic user/network interface (see
88 5 and 8 of Recommendation 1.430). This network timing shall be used by the TA to provide the DTE with transmitter
signal element timing on circuit 114 and receiver signal element timing on circuit 115.

3.3 Circuit 106

After the start-up and retrain synchronization sequences, the ON state of circuit 106 shall be delayed relative to
the ON state of circuit 105 (where implemented) by an interval of at least N bits (a value of N equa to 24 has been
proposed, but the value is for further study). ON to OFF state transitions of circuit 106 shall follow ON to OFF state
transitions of circuit 105 (when implemented) by less than 2 ms. Where circuit 105 is not implemented, the initial circuit
106 transition to the ON state shall be delayed by an interval greater than or equal to N bits relative to the corresponding
transition in the state of circuit 109. Subsequent transitions in the state of circuit 106 should occur solely in accordance
with the operating sequences defined in § 4, or when used for the optional flow control in § 2.4.

TABLE 9/V.110

Interchange circuit
Notes

Number Description

102 Signal ground or common return

102a DTE common return 2
102b DCE common return 2
103 Transmitted data

104 Received data

105 Request for sending

106 Ready for sending 3
107 Data set ready

108/1 Connect data set to line 4
108/2 Dataterminal ready 4
109 Data channel received line signal detector

111 Data signalling rate selector (DTE source) 5
112 Data signalling rate selector (DCE source) 5
113 Transmitter signal element timing (DTE source) 6
114 Transmitter signal element timing (DCE source)

115 Receiver signal element timing (DCE source) )

125 Calling indicator 7
140 L oopback/maintenance test 8
141 Local loopback 8
142 Test indicator 8

Note 1 — All essential circuits and any others which are provided shall comply with the functional and operational requirements
of Recommandation V.24. All interchange circuits provided shall be properly terminated in the data terminal equipment and in
the data circuit-terminating equipment in accordance with the appropriate Recommandation for electrical characteristics

(see §3.5).

Note 2 — Interchange circuits 102a and 102b are required where the electrical charactristics defined in Recommandation V.10

are used at data signalling rates above 20 kbit/s.
Note 3 — Not required for DTEs that oprate with DCEs in the continuous carrier mode.
Note 4 — This circuit shall be capable of operating as circuit 108/1 or 108/2, depending on its use (by the associated TE).

Note 5 — The use of this circuit isfor further study.

Note 6 — The use of circuit 113 isfor further study, since its application is restricted by the synchronous nature of 1SDN.

Note 7 — This circuit is used with the automatic answering terminal adaptor function.

Note 8 — The use for loopback testing is for further study.
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34 Circuit 109

OFF to ON and ON to OFF transitions of circuit 109 should occur solely in accordance with the operating
sequence defined in § 4.

35 Electrical/mechanical characteristics of interchange circuits
351 Basic ISDN user/network interface

The electrical and mechanical characteristics of the basic ISDN user/network interface are described in 88 8
and 10 of Recommendation 1.430.

35.2 TE2/TA (DTE/DCE) interface
3.5.21 Rateslessthan or equal to 19.2 kbit/s

Use of electrical characteristics conforming to Recommendation V.28, is recommended together with the
connector and pin assignment plan specified by 1SO 2110.

Note — Manufacturers may wish to note that the long-term objective is to replace electrical characteristics
specified in Recommendation V.28, and that Study Group XVII has agreed that the work shall proceed to develop amore
efficient, all-balanced, interface for the V-series application which minimizes the number of interchange circuits
(proposed draft Recommendation V.230).

3.5.22 Ratesgreater than 19.2 kbit/s

Use of electrical characteristics conforming to Recommendation V.10 and/or V.11 is recommended together
with the use of the connector and pin assignment plan specified by SO 4902.

i) Concerning circuits 103, 104, 113, 114 and 115, both the generators and the receivers shal be in
accordance with Recommendation V.11.

ii) In the case of circuits 105, 106, 107 and 109, generators shall comply with Recommendation V.10 or
alternatively Recommendation V.11. The receivers shall comply with Recommendation V.10, category 1,
or V.11 without termination.

iii) Inthe case of all other circuits, Recommendation V.10 applies, with receivers configured as specified by
Recommendation V.10 for category 2.

Alternatively, the interface defined in Appendix Il to Recommendation V.35 together with connector and pin
assignment plan specified by 1SO 2593 may be used.

3.6 Fault condition on interchange circuits
(See § 7 of Recommendation V.28 for association of the receiver failure detection types).
3.6.1 The DTE should interpret afault condition on circuit 107 as an OFF condition using failure detection type 1.

3.6.2 The DCE should interpret a fault condition on circuits 105 and 108 as an OFF condition using failure detection
type 1.

3.6.3 All other circuits not referred to above may use failure detection types O or 1.

4 Operating sequence

4.1 TA duplex operation

When using the TA to provide data transmission service within ISDN, the call is established over a 64 kbit/s
connection using the procedures applicabl e to the particular network and/or terminal configuration.

The internal arrangement of the TA functional parts and the DTE (with a V-series type interface) is not within
the scope of this Recommendation. It is assumed that means are provided to control the entry to and the exit from the
data transfer mode. For example, it is assumed that the means are provided to control circuits 108/1 (Connect data set to
line) or 108/2 (Data terminal ready) internally, that is within the station at the customer premises. However, for the
purpose of this Recommendation circuit 108/2, as defined in Recommendation V.24, is assumed.
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411 Idle (or ready) state
4111 Duringtheidle (or ready) state the TA (DCE) will be receiving the following from the DTE:

Circuit 103 = Continuous binary 1
Circuit 1056 = SeeNote
Circuit 108/1 = OFF; circuit 108/2 = ON

Note — In many duplex DTESs circuit 105 is either permanently in the ON condition or it is not present. If not
present, the function must be set in an ON condition in the TA. See § 4.1.2.4 for the case where a duplex DTE can
operate circuit 105.

4.1.1.2 During the idle (or ready) state the TA will transmit Continuous binary 1sinto the B and D channels (i.e., all
bits of Table 2/V.110 = binary 1).

4.1.1.3 Duringtheidle (or ready) state the TA (DCE) will transmit the following toward the DTE:

Circuit 104 = Continuous binary 1
Circuit 107 = OFF
Circuit 106 = OFF
Circuit 109 = OFF

412 Connect TAto line state
4.1.21 When the TA isto be switched to the data mode, circuit 108 must be ON. Switching to the data mode causes
the TA to transmit the following towards the ISDN (refer to Table 2/V.110):
a) frame synchronization pattern, asfollows:
— octet 0=al binary Os
—  bit number one of octets 1-9 = binary 1
b) databits=hinary 1
c) statushbits S= OFF and X = OFF (ON = binary O/OFF = binary 1).
Note 1 — At this time circuit 103 is not connected to the data channel (e.g., the binary 1 condition of the data
bitsis generated within the TA).

Note 2 — In the following description only the inter-operation between TE2/TA (DTE/DCE) interface and the
intermediate rate frames (Tables 6a/VV.110 to 6f/V.110) and the 64 kbit/s frame of Tables 7a/\VV.110 and 7¢/V.110 are
discussed. The second step of rate adaptation encoding and decoding and the multiplexing and demultiplexing of the
ISDN basic user/network interface are discussed in Recommendations 1.460 and 1.430, respectively.

4.1.2.2 At this time (i.e. switching to data mode) the receiver in the TA will begin to search for the frame
synchronization pattern in the received bit stream (see § 2.1.3.1). At the same time, a timer T1 shall be started with a
time out value of at least 10 seconds.

4.1.2.3 When the receiver recognizes the frame synchronization pattern, it causes the S and X bits in the transmitted
frames to be turned ON (provided that circuit 108 is ON).

4.1.24 When the receiver recognizes that the status of hits S and X are in the ON condition, it will perform the
following functions:
a) Turn ON circuit 107 toward the DTE and stop timer T1.

Note — A duplex DTE that implements and is able to operate circuit 105 may be expected to turn this
circuit ON at any time. However, if not previously turned ON, it must be turned ON in response to the ON
condition on circuit 107.

b) Then, circuit 103 may be connected to the data bits in the frame; however, the DTE must maintain a
binary 1 condition until circuit 106 isturned ON in the next portion of the sequence.

¢) Turn ON circuit 109 and connect the data bitsto circuit 104.
Note — Binary 1 is being received on circuit 104 at thistime.
d) Afteran N bit interval (see § 3.3), it will turn ON circuit 106.

€) Circuit 106 transitioning from OFF to ON will cause the transmitted data to transition from binary 1 to the
data mode.

If circuit 107 has not been turned ON, after expiring of timer T1 the TA shall be disconnected according to the
procedures givenin § 4.1.4.
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413 Data transfer state

4.1.3.1 Whileinthe datatransfer state, the following circuit conditions exist:
a) circuits 105 (when implemented), 106, 107, 108/1 or 108/2 and 109 are in the ON condition;
b) dataisbeing transmitted on circuit 103 and received on circuit 104.

4.1.4 Disconnect mode
4.1.4.1 At the completion of the data transfer phase, the local DTE will indicate a disconnect request by turning OFF
circuit 108. Thiswill cause the following to occur:

a) thestatusbits Sin the frame toward I1SDN will turn OFF, status bits X are kept ON;

b) circuit 106 will be turned OFF;

¢) thedatabitsinthe frame will be set to binary O.
4.1.4.2 |If circuit 108 is still ON at the remote TA, this TA will recognize the transition of the status bits from ON to
OFF and the data bits from data to binary 0 as a disconnected signal and it will turn OFF circuits 107 and 109. ThisDTE
should respond by turning OFF circuit 108 and transferring to disconnected mode. The disconnection will be signaled via

the ISDN D channel signalling protocol. At this time, the DTE/DCE interface should be placed in the idle (or ready)
State.

4.1.4.3 TheTA at the station that originated the disconnect request will recognize reception of S = OFF or the loss of
framing signals as a disconnect acknowledgement and turn OFF circuits 107 and 109 and transfer to disconnected mode.
The disconnection will be signalled via the ISDN D channel signalling protocol. At this time, the DTE/DCE interface
should be placed in the idle (or ready) state.

415 Loss of frame synchronization

In the event of loss of frame synchronization, the TA should attempt to resynchronize as follows:
a) Placecircuit 104 in binary 1 condition (passes from the data mode).
b) Turn OFF status bit X in the transmitted frame.

¢) The remote TA upon recognition of status bit X OFF will turn OFF circuit 106 which will cause the
remote DTE to place circuit 103 in abinary 1 condition.

d) Thelocal TA should attempt to resynchronize on the incoming signal.

€) If after aninterval of three seconds the local TA cannot attain synchronization, it should send a disconnect
request by turning OFF al of the status bits for severa (at least three) frames with data bits set to binary 0
and then disconnect by turning OFF circuit 107 and transferring to the disconnected mode as discussed in
§4.1.4.2 above.

Note — The values of three seconds and three frames are provisional and should be confirmed or amended
after further study.

f)  If resynchronization is achieved, the TA should turn ON status bit X toward the distant station.

g) If resynchronization is achieved, the TA (which has turned OFF circuit 106) should, after an N bit interval
(see 8§ 3.3), turn ON circuit 106. Thiswill cause circuit 103 to change from binary 1 to the data mode.

Note — During a resynchronization attempt, circuits 107 and 109 should remain ON.

4.2 TA half-duplex operation

The data call establishment for the interworking of half-duplex DTES equipped with V-series type interfacesis
the same as discussed in § 4.1 above. The only difference between half-duplex operation is in the control of the
circuits 105, 106, and 109, as follows.

Note — This is a unique application; therefore, TA arranged for half-duplex operation will not be able to
interwork with either aV-series or an X-seriesduplex DTE (TE2).

421 InaTA arranged to accommodate half-duplex DTEs, circuit 109 will be under the control of the status bits SB
in the incoming frame, as follows:

a) If at the loca interface circuit 109 is OFF and circuit 104 isin the binary 1 state, the DTE may “request
to send” by turning ON circuit 105.

b) The TA will then turn ON status bits SB in the transmitted frame which will turn ON circuit 109 in the
remote interface and connect circuit 104 to the data bit stream of the incoming frame.
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c) Afteran N bit interval (see § 3.3) thelocal TA will turn ON circuit 106, which will alow the local DTE to
transmit data on circuit 103.

d) Upon completion of the transmission the local DTE will turn OFF circuit 105. Thiswill in turn;
—  turn OFF circuit 106 in the local interface and circuit 103 will revert to the binary 1 state,

— turn OFF satus hits SB which will in turn at the remote TA turn OFF circuit 109 and place
circuit 104 in abinary 1 condition.

€) Atthistimethe remote DTE is able to reverse the sequence by turning ON circuit 105.

4.3 Automatic calling

The mapping of V.25 and/or V.25 bis automatic calling and/or automatic answering procedures to the ISDN D
channel signalling protocolsis for further study.

5 Network independent clocks

In cases where synchronous data signals at user rates up to and including 19.2 kbit/s are received from outside
the ISDN (e.g., through an interworking unit from a DTE/modem on the PSTN), the data may not be synchronized to the
ISDN. The following method shall be used to enable transfer of those data signals and the corresponding bit timing
information via the 80-bit frame to the receiving TA. Such a situation would exist where the signals are received through
an interworking unit from voice-band data modems on the analogue PSTN where the transmit data from the remote
modem is synchronized to the modem clock (normal case for such applications). The frequency tolerance of such
modems is 100 ppm.

51 Measurement of phase differences

The phase difference between the following two frequencies will be measured:

i) R1=0.6 xthe nomina intermediate rate (except where Fill bits are used; see Note), synchronized with
the ISDN;

ii) R2=0.6 x the nominal intermediate rate (except where Fill bits are used; see Note), derived from and
synchronized with the bit timing received from the remote synchronous source, e.g., modem.

Note — Clocks R1 and R2 are nominally either 4800, 9600 or 19 200 Hz at 8 kbit/s, 16 khbit/s and 32 kbit/s
intermediate rate, respectively.

Where Fill bits are used, in the cases of 7200 and 14 400 bit/s R1 and R2 will have the same nomina rate as
the user bit rate.

Compensation will affect one, one-half, one-quarter or one-eighth of a user data bit, dependent upon the bit
repetition factor.

A state diagram for the transmitting TA showing the phase of R2 relative to R1 appears in Figure 4/V.110.
Table 10/V.110 shows the related bit coding.
Ny

+20 % -20 Y%
Fast Slow
clock clock
{R2>R1} (R2<R1)}
+40 % —40 Y%

& i ﬁ T1700360-89

Compensation

Note ] — Phase measurements are given relative to R1 by the formula: Phase = phase(R2) - phase(R1).

Note 2 — Receipt of a bit combination requiring an illegal move of more than one state will cause a
legal move of one state in the appropriate direction.

Note 3 — The initial state of both the receiving and transmitting sides of the TA will be 0%

FIGURE 4/V.110

Networ k-independent clocking state diagram
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TABLE 10/V.110
Coding of E bitsfor network-independent clocking

Displacement (in % of nominal R1 clock period at Coding in the 80-bit frame

n x 4800 bit/s, n=1, 2 or 4) E4 E5 E6
Nominaly 0 1 1 1
+20 0 0 0
+40 0 0 1
-0 0 1 0
-20 0 1 1
Compensation control
Positive compensation of aone 1 0 1
Positive compensation of a zero 1 0 0
Negative compensation 1 1 0

Comparison of R1 and R2 will give a phase difference relative to R1 which will be encoded as shown in
Table 10/V.110. The resultant 3-bit code will be transmitted in bit positions E4, E5 and E6, and used for clock control at
the receiving TA.

To avoid continuous jitter between neighbouring displacement positions, hysteresis shall be applied, as
follows:

The displacement code shall be changed only when the measured phase difference between R1 and R2 is 15%
(of the R1 clock period) more or less than the difference indicated by the existing displacement code.

Example — Bit combination 000 indicates a phase difference of nominaly 20%. This bit combination will be
changed into 001 when the measured phase difference is 35% or more, and into 111 when the measured phase difference
is5% or less.

5.2 Positive/negative compensation

On trangition from the +40% state to the —40% state, an extra user D bit has to be transmitted in the 80-bit
frame, using bit E6 (positive compensation). At the receiving TA, this extra bit will be inserted between D24 and D25 as
shown in Table 2/V.110, immediately following the E bits.

On transition from the —40% state to the +40% state, a bit combination is transmitted in the 80-bit frame
(E4, E5 and E6 = 1, 1, O, respectively), indicating to the receiving TA that bit D25 of the 80-bit frame, being set to ONE,
does not contain user data and should be removed (negative compensation).

5.3 Encoding

The encoding of the measured phase difference for clock control and the positive/negative compensation
control overrides and replaces the clock control coding.

6 Inband parameter exchange state

The capabilities provided and operation in an optiona inband parameter exchange state are described in
Appendix | to this Recommendation.

7 Testing facilities

The provision of maintenance test loops is for further study, taking in consideration 1.603 and V.54.

18 FascicleVII1.1-Rec. V.110



ANNEX A
(to Recommendation V.110)
Reference configurations

Al Introduction

Figures A-1/V.110 and A-2/V.110 show the two basic reference models used in the development of V.110, and
provide valuable examples of the way in which the terminal adaptor may be used. These are provided simply as an aid to
the interpretation of V.110 and should not be seen asrestrictive in any way.

A2 Terminal adaptor reference model for V.110
Figure A-1/V.110 shows the basic reference model for aV.110 terminal adaptor.

The elements (1), (2), (3) and (4) shown in Figure A-1/V.110 represent the functionality required of aterminal
adaptor. The elements are not intended to correspond to separate physical units. However, a termina adaptor need not
necessarily constitute a single physical unit. The functions of these elements are:

1) Provision of Layer 1, in accordance with Recommendations V.24 and V.28 or other applicable
Recommendations and 1SO 2110 or other applicable standards, of the interface at reference point R.

2) Specific TA functions, including the adaption of the TE2 data (rate and format) for transmission over an
ISDN B Channel and provision of R interface lead control information. This Recommendation covers
primarily these functions.

3) Network control signalling functions, including the mapping of call control signals (in accordance with
Recommendation V.25 bis or other applicable standard) at the R interface into signals (according to
Recommendation Q.931) for transmission on the D Channel across the S/T interface.

4) Provision of Layer 1, in accordance with Recommendation 1.430 of the interface at reference points S
orT.

)] SIT

TE2 NT

Y @

e —— @

TI700370-89

)

NT  Network termination

TE2 Data terminal equipment {DTE} with an interface complying to Recommendation V.24
(1) R interface functions {according to Recommendations V.24, V.28, etc.}

(2) Specific TA functions {e.g., data rate adaption)

(3) Control access signalling function {e.g., signalling in accordance with Recommendations Q.921 and Q.931,
auto calling in accordance with Recommaendation V' .25hi5)

(4}  S/Tinterface Layer 1 functions (according to Recommendation 1.430}

FIGURE A-1/V.110

Terminal adaptor reference model

A.3 Terminal adaption type

A.31  Terminal adaptor —type A

The TA-A provides manual call control functions and the functions necessary for data transfer. The following
data transfer functions are included:
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a) Conversion of electrical, mechanical, functiona and procedura characteristics of the V-Series type
interface(s) to those required by an ISDN at reference points S and/or T, as discussed in § 3.5.

b) Bit rate adaption of the V-Series data signalling rates to the 64 kbit/s B Channel rate as described in
8§82.1,2.2and2.3.

¢) End-to-end synchronization of entry to and exit from the data transfer phase, as described in § 4.

Terminal adaptor TA-A may be implemented using a physically separate TEL for providing the network
control signalling function, unit (3) in Figure A-1/V.110, or the function may be part of an integrated implementation.
The function provides for data connection establishment when using the circuit-mode 64 kbit/s unrestricted bearer
service. The function includes provisions for speech and data connection establishment when using for speech, either
circuit-mode 64 kbit/s bearer service usable for 3.1 kHz audio information transfer, and, for data, the circuit-mode 64
kbit/s unrestricted bearer service concurrently on two B Channels.

A.3.2  Terminal adaptor —type B

The TA-B includes, in addition to those functions provided by a TA-A, the mapping functions necessary to
convert the automatic calling and/or automatic answering procedures of Recommendations V.25 and V.25 his to the
ISDN D Channel signalling protocol. This additional functionality isin functional unit (3) in Figure A-1/V.110. Terminal
adaptor type B is to be used with the 64 kbit/s unrestricted bearer service.

The need for provisions covering functional unit (3) in Figure A-1/V.110 for the implementation of a type B
terminal adaptor isfor further study.

Note — Reference to the use of the term “unrestricted bearer”. During an interim period, some networks may
only support restricted 64 khit/s signal digital information transfer capability; i.e., information transfer capability solely
restricted by the requirement that the all-zero octet is not allowed. Such networks may offer bearer services with
restricted transport capabilities.

A4 Types of end-to-end connection

The terminal adaptor functions described in this Recommendation take into account the end-to-end connection
types shown in Figure A-2/V.110. The Figure shows the interoperational cases considered in this Recommendation, as
follows:

V-Series TE2 with V-Series TE2

V-Series TE2 with X.21 TE2

V-Series TE2 with TEL

V-Series TE2 with V-Series DTE on the PSTN through an interworking function (IWF)

Note — The adaption of terminals by the connection of modem-equipped TE2s to the analogue side of a
CODEC to provide for the use of 3.1 kHz bearer capabilitiesis not addressed in this Recommendation.

Interworking with PSTNs may be provided on the basis of a trunk interconnection using interworking
functions (IWFs) (Note 1 of Figure A-2/V.110). The reference connections illustrated in Figure A-2/V.110 do not
envisage a direct connection between an ISDN in one country and a public switched telephone network (PSTN) in
another country via a network-provided Interworking Function in the first country. However, access to non-ISDN
countries could be through the normal PSTN international connections.
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Il {Note 2}
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IWF  Interworking function

TA-V Terminal adaptor function — (DTEs with V-Series intercht?s)

TA-X Terminal adaptor function — {DTEs with X.21 or X, 21bis interfaces)
See Recommendations X.30/1.461

Note I — The location of this interworking function is discussed in Recommendation L.510 and

general requirements are given in Recommendations 1.515 and 1.530. The need for a Recommend-_
ation covering detailed requirements for such an IWF is for further study.

Note 2 — For access to national non-ISDN terminals or international access to PSTNs of non-ISDN
countries.

FIGURE A-2/V.110

Network refer ence connections

APPENDIX |
(to Recommendation V.110)
In-band parameter exchange

1.1 Introduction

During the evolution of ISDN there will exist for a considerable period:

DTEs with V-Series type interfaces which are to be connected to an ISDN by terminal adaptors, and

requirements for interoperation between DTES/TAS connected to I1SDNs, that are interconnected with
facilities which do not provide for the full ISDN out-of-band signalling capability necessary to support

parameter exchange between terminal adaptors.

Considering that Recommendation 1.530 defines interworking between an ISDN and a PSTN in general, that
Recommendation 1.515 describes the parameter exchange for interworking between ISDNs and existing networks, the
specific procedure to be used for inband parameter exchange (IPE) within the context of termina adaptors following
Recommendation VV.110 is as described here. This procedure is consistent with Recommendations 1.530 and 1.515.

It enhances the capability of V.110 in order to support:

the transfer of the end-to-end information required for the comptability checking of data calls,
an exchange of terminal adaptor parameter information, and
an exchange of information related to maintenance operations.
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1.2 Definitions

For the IPE, which is described here, the following definitions apply. These definitions are ordered logically to
minimize forward referencing.

1.2.1 TA
A terminal adaptor.

.2.2 calling TA
The TA requesting the connection to be established.

1.2.3 called TA
The TA accepting the connection.

1.2.4 originating TA

The TA which is responsible for initiating the next exchange of parameter information. Initially, the calling TA
takes on the role of the originating TA.

1.2.5 answering TA

The TA which is not responsible for initiating the next exchange of parameter information. Initialy, the
called TA takes on therole of the answering TA.

[.2.6 parameter information
Terminal adaptation protocol information, TA parameters, and (optionally) maintenance information.

1.2.7 parameter block

The complete set of parameter information structured into message groups, which aretransferred by
each TA towardstheother during each parameter exchange.

1.2.8 message group

The arrangement of octets based on a repeated sequence of command octets followed by a series of three
LOW-HIGH data octet pairs. Each message group transfers one octet of the parameter information.

1.2.9 sequence of command octets

The repeated transmission of at least 32 command octets transmitted without interval for 64 kbit/s unrestricted
and restricted channels. In the case of asynchronous IPE the sequence may be interrupted, within the limits of the
procedures.

.2.10 seriesof LOW-HIGH data octet pairs

The transmission of six octets grouped into three pairs of LOW-HIGH data octets, the LOW data octet being
transmitted in each pair before the HIGH data octet. The six octets are transmitted without interval for 64 kbit/s
unrestricted and restricted channels. In the case of asynchronous IPE, the transmission of the six octets may be
interrupted, within the limits of the procedures.

.211  verification

Establishment of the validity of apiece of dataaccording to the specified error handling procedures.

1.3 Overview

The in-band parameter exchange (1PE) described here is based on the transfer of parameter information within
the user data stream of an established connection. Specific | PE rates have been selected to cover the application of |PE to
connections based on 64 kbit/s unrestricted channels, 64 kbit/s restricted channels and intermediate rate channels. For
IPE at rates other than 64 kbit/s, rate adaption according to Recommendation V.110 is applied to the user data stream
containing the parameter information.

In the case of IPE within intermediate rate channels, it is first necessary to achieve frame synchronization
according to Recommendation V.110 before the exchange can commence. The parameter information is transferred in a
parameter block during one or more exchanges between the two TAs. The block structure is based on message groups,
containing a sequence of command octets which identify the information carried in the message group, and a series of
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general purpose LOW-HIGH data octet pairs which carry the information. The command octets are always transmitted in
arepeated sequence of at least 32 octets to allow persistency error handling techniques to be employed. The LOW-HIGH
data octet pairs are always transmitted in a series of three to enable majority voting error recovery techniques to be used.

After the first exchange of parameters, the called TA determines whether the parameter exchange has been
successful. If it is, both TAs proceed to the data transfer state directly unless the agreed data transfer rate first requires re-
synchronization to a new intermediate rate according to Recommendation V.110. After the first exchange, and each
subsequent exchange, the responsibility for determining the success of the exchange is transferred, to alow the
negotiation of parameters to progress evenly. Status information is also transferred during the IPE to enable both TAs to
monitor the progression of the exchange. If at any time either TA concludes that a successful exchange of parameters
cannot be achieved, the TA should clear the connection.

Interworking with TAs not supporting IPE is specified.

1.4 Reference configuration

Figure 1-1/V.110 gives an example of a scenario for an IPE procedure. It illustrates the connection of ISDNs
using the connectivity of existing networks. As the evolution towards a ubiquitous international ISDN capability
proceeds, the connection of ISDN islands will often use existing network capabilities. Two aternatives are indicated in
Figure 1-1/V.110. Either arrangement indicated may exist though the use of “digital connectivity” based on the existing
IDN has many advantages including the avoidance of the need for layer 1 interworking functions. The IDN, however,
does not have the ISDN signalling capability and this leads to the need for an IPE procedure. The IPE capability is
required to enable communicating TAs to exchange parameters as well as to perform other operations such as
maintenance functions. Even where the ISDN signalling capability is available, the IPE capability may be used to
provide enhanced parameter exchange.

1.5 Procedures

1.5.1 General

Described in § 1.5 are the procedures which permit a TA to exchange parameter and maintenance information
in-band by using messages within the user data stream.

Once the call has been established, the IPE isinitiated at one of four user datarates as per Table I-1/V.110. It is
recommended that, where possible, the |PE is performed using the unrestricted/restricted 64 kbit/s rate. If the TA is not
capable of starting at this rate, then the appropriate default intermediate rate is used. Default intermediate-rate channels
are selected according to the Recommendation for single stream operation described in Recommendation 1.460. Subrate
multiplexing cannot be supported until the |PE is complete.

_:""‘: Digital _;""’:
IWF — connectivity IWF —
Lo {IDN) A
[ [
ISDN . 1SDN
network netwark
— IWF | PSTN —— IWF [—
-+ S/T -+ S/T -+ S/T -+ S/T
TA TE1 DCE TE1 TA
-~ R +R -+ R
DTE
TE2 TE2

T1100380-85
FIGURE I-1/V.110

Reference configuration
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The final rate of data transfer is not restricted by the choice of 1PE user rate. It is therefore possible for an IPE
at 4.8 kbit/s async, for example, to agree on the use of 64 kbit/s unrestricted during the data transfer state. For IPE at
rates other than 64 kbit/s, rate adaption according to Recommendation V.110 is applied to the user data stream
containing the IPE information. In order to prevent unintended disconnection when rate adaption according to
Recommendation V.110 is used, it is necessary to avoid the condition S = OFF, X = ON and al the data bits set to
ZERO. Thisis achieved by the use of asynchronous characters with one Stop bit and the permanent setting of bit 8 in all
octetsto ONE.

Paragraph 1.5.2 describes how |IPE is initiated, with the procedures for IPE itself described in § 1.5.3. If the
parameter exchange results in the selection of a data rate based on a different intermediate rate to that used for IPE, re-
synchronization is required. The procedures for re-synchronization and data transfer are given in 88 1.5.4 and 1.5.5
respectively. In § 1.5.6, the procedures for interworking with a TA not supporting | PE are given. In 8 1.5.7 the procedures
associated with maintenance are described. 8§ 1.5.8 defines re-entry to IPE from the data transfer state, and § 1.5.9
provides the procedures for error protection and handling. Message codings are given in § 1.6, timer valuesin § 1.7 and
state transition diagramsin §1.8.

TABLE I-1/V.110

Selection of | PE user rate

IPE intermediate rate |PE data rate
Unrestricted/restricted (64 kbit/s) 56 kbit/s
32 kbit/s intermediate-rate channel 19.2 kbit/sasync
16 kbits/s intermediate-rate channel 9.6 kbit/sasync
8 khits/s intermediate-rate channel 4.8 kbit/sasync

[.5.2 Initiating the exchange

An IPE TA requires a local memory flag (the re-entry flag) to control the re-entry into IPE from the data
transfer state.

During the inactive state, the TA shall transmit continuous ONEs into the B channel (see § 1.8). Once a
connection has been established, both TAs will initiate the parameter exchange at the selected user rate and set the re-
entry flag to ZERO. Before beginning the parameter exchange, both TAs start Timer T2 and may send repeated IDLE
status octets (see §1.6.5).

In the case where the TAs operate on adifferent | PE user rate, the following procedure shall be applied:

— during the first half of period T2, the called TA only triesto adapt to the | PE rate of the calling TA before
transmitting itsinitial exchange of information;

— during the second half of period T2, the calling TA only tries to adapt to the called TA, and retransmits
theinitial exchange of information at the called TA user rate.

If Timer T2 expires before a complete parameter block has been received, both TAs shall begin data transfer
using their default parameters.

In the case of user rates of 4.8, 9.6 or 19.2 kbit/s, the TA first completes the frame synchronization procedure
described in Recommendation V.110, with the changes detailed below:

a) The transmitter sends frames towards its peer with status information S = OFF and X = OFF and enters
the awaiting synchronization-parameter exchange state (State 6).

b) When the TA recognizes the frame synchronization pattern in the awaiting synchronization-parameter
exchange state (State 6), it verifies the status information received and then enters the appropriate state, in
a coordinated manner, as follows:

— datatransfer (State 4), upon receipt of S= ON and X = ON (see §1.5.6),
—  IPE default exchange (State 5), upon receipt of S = OFF and X = OFF,
—  parameter exchange (State 7), upon receipt of S= OFF and X = ON (see §1.5.3).

¢) Whenthe TA isinthe IPE default exchange state (State 5), it shall transmit frames with status information
S=OFF and X = ON and verify the status information received and then enter the appropriate state, in a
coordinated manner, as follows:

— datatransfer (State 4), upon receipt of S= ON and X = ON (see §1.5.6),
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—  parameter exchange (State 7), upon receipt of S= OFF and X = ON (see §1.5.3).

In the case of user rates of 56 or 64 kbit/s there is no frame synchronization requirement.

[.5.3 Parameter exchange
[.5.3.1 Octer alignment

In the case of user rates of 4.8, 9.6 or 19.2 kbit/s, each octet of the parameter exchange message is carried as a
single start-stop character (see §1.6.1). In the case of user rates of 56 or 64 khit/s, network-provided octet alignment shall
be used.

[.5.3.2 Transfer of parameters

The correct interpretation of this section requires careful adherence to the definitions made in § 1.2, particularly
for the meaning of a “sequence of command octets” (8§ 1.2.9) and a “series of LOW-HIGH data octet pairs’ (§ 1.2.10).
Further detailed informationisgivenin §1.5.9 and § 1.6.

After the connection has been established, the calling TA takes on the role of the originating TA and the
called TA therole of the answering TA.

The originating TA begins by starting Timer T1 and transmitting a sequence of XSTART command octets (see
§ 1.6.3). After verifying the receipt of the XSTART command octets, the answering TA starts Timer T1 and begins
parameter transfer as described below. Once the originating TA has verified the receipt of the RA VERSION command
octet (at the start of the parameter transfer) from the answering TA, the originating TA also begins parameter transfer in
the same manner. Figure [-2/V.110 portrays the normal sequence of events during the parameter exchange.
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FIGURE 1-2/V.110

Initial sequence of events during a parameter exchange

The parameter transfer commences with the transmission of a sequence of RA VERSION command octets
followed by a series of LOW-HIGH data octet pairs containing the rate adaption identifier (see § 1.6.2). Directly
following the transmission of the rate adaption identifier, the transfer continues with the parameters themselves in five
groups: PARAM-0 to PARAM-4 (see § 1.6.4), transmitted in ascending order. Each group begins with the transmission
of a sequence of the appropriate PARAM command octet followed by a series of LOW-HIGH data octet pairs which
carry the parameters. At the completion of the parameter information transfer, both TAs send repeated FILL status octets
until the next stage of the parameter exchange. Transmission of the complete parameter block shall be made within the
period T2.

After receiving and processing the rate adaption and parameter information, the answering TA determines
whether the parameters exchanged in both directions are compatible, or whether it can adapt to the parameters of the
originating TA. In either case, the exchange has been successful and the procedures described in § 1.5.3.3 are followed. If
the parameters were not compatible and the answering TA decides to continue, it now takes on the role of the originating
TA and recommences the parameter exchange with the transmission of a sequence of XSTART command octets. The
parameter transfer procedures therefore continue as described above, but with the roles of originating and answering
carried out by the opposing TAs. In the first exchange, the called TA should attempt to adapt to the parameters of the
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calling TA. When continuing the exchange the new originating TA should attempt, as far as possible, to move the values
of its next transmitted parameters towards the values of those previoudly received. If either TA determines that there is
no point in continuing the parameter exchange, the procedures described in § 1.5.3.4 are followed.

Parameter information continues to be exchanged in this manner, with alternate reversal of the roles of
originating and answering TA until the outcome is successful, unsuccessful, or Timer T1 expires.

In order that the service offered is not degraded from that provided without IPE, a TA should connect using its
default parameters upon expiry of Timer T1. This does not prohibit either TA initiating disconnection at any time.

1.5.3.3 Successful exchange

A parameter exchange is considered successful when the last set of TA parameters transferred in both
directions are compatible, or when the answering TA can adapt to the parameters of the originating TA. The answering
TA shall notify the originating TA of a successful exchange before proceeding; this notification is provided by the
transmission of a sequence of READY status octets. Both TAs shall set the re-entry flag to ONE. In any case, both TAs
will proceed into the data transfer state (see § 1.5.5.1) unless re-synchronization to a new intermediate rate is required
(see§1.54).

1.5.3.4  Unsuccessful exchange

If at any time during the exchange either TA concludes that a successful exchange of parameters cannot be
achieved or that the rate adaption protocols are not compatible, the TA should clear the connection.

1.5.4 Re-synchronization to a new intermediate rate

If the outcome of the IPE is the selection of a user data rate requiring a new intermediate rate, re-
synchronization will be necessary, and the TA enters the Awaiting Re-synchronization state (State 8). Whilst in this state
the transmitter of the TA will send frames with S = OFF and X = OFF towards the peer TA in the new intermediate rate
channel agreed. The default intermediate-rate channel positions correspond to those recommended for single stream
operation in Recommendation 1.460.

At the same time, the receiver of the TA will commence searching for the frame synchronization pattern in the
selected sub-rate channel. When the TA recognizes the frame synchronization pattern, it shal verify the status
information received and enter the appropriate state, in a coordinated manner, as follows:

— DataTransfer (State 4), upon receipt of S= ON and X = ON (see §1.5.6.),
— No Exchange (State 9), upon receipt of S= OFF and X = OFF.

When the TA isin the No Exchange state (State 9), it shall transmit frames with status information S= ON and
X = ON and enter the data transfer state (State 4) upon receipt of S= ON and X = ON.

1.5.5 Data transfer
.5.,5.1 Transition into the data transfer state

Entry into the Data Transfer state should be carried out in a coordinated manner, as described by
Recommendation V.110 by both TAs after sufficient time has been given to enable the processing of the parameter
information.

.5.5.2 Thedatatransfer state

The procedures on entering the Data Transfer state (State 4) and the values of S and X status information in the
case of data rates less than 56 kbit/s are described in Recommendation V.110.

1.5.6 Interworking with a TA not supporting IPE

A TA may choose to by-pass IPE; for example, when it is used in a pre-configured arrangement, or when the
parameter exchange can be effected by out-of-band signalling. In this situation a TA supporting |PE may receive S = ON
and X = ON verified status information, causing the TA to directly enter the Data Transfer state. See §1.8.

A TA not supporting |PE can receive frames containing the status information S = OFF and X = ON from its
peer. In this situation the non-IPE TA may either continue to transmit the status information S = OFF and X = OFF, or
change to the Data Transfer state and transmit the status information S = ON and X = ON. Both cases will lead to entry
into the Data Transfer state without IPE. See § 1.8.

In the case of IPE at 64 kbit/s unrestricted or restricted, or in the case of a TA continuing to transmit the status
information S = OFF and X = OFF, Timer T2 ensures that service is not degraded from that provided without IPE.
See§1.8.
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1.5.7 Maintenance

A TA maintenance (MNT) call is made by indicating in PARAM-O0 that the calling TA requires MNT support
and by directly following the parameter transfer with a MAINTENANCE message group identifying the function
required (see § 1.6.6). A TA which supports MNT shall indicate in PARAM-0 that MNT support is available. When an
MNT function is requested by a calling TA, the called TA capable of supporting MNT shall acknowledge the request by
initiating a subsequent parameter exchange including at the end the identical MAINTENANCE message group, before
continuing directly to invoke the required MNT function.

A successful MNT call with no timer required is terminated by either TA clearing the call. A successful MNT
call with timer required returns the called TA to the inactive state upon expiry of Timer T3, or to the Null state upon
disconnection.

A TA which does not support MNT shall indicate in PARAM-0 of the initial exchange that no MNT support is
provided, and should clear the connection after theinitial parameter exchange when an MNT call is received.

1.5.8 Re-entering | PE from the data transfer state

Test loopbacks in this Recommendation refer to the 1.600-Series. The major application of this facility is to
provide a mechanism to allow a remote loopback to be established for maintenance purposes without disconnecting the
equipment in the established path. This mechanism may also be used generally to re-enter | PE.

This mechanism is not applicable to unrestricted 64 kbit/s or restricted 64 kbit/s connection types, or when the
rate during data transfer is 64 kbit/s, 56 kbit/s or 48 kbit/s.

If re-entry to IPE is required and the Re-entry flag has the value ONE then the initiating TA enters the
Awaiting Re-entry to | PE state (State 10) and transmits S= OFF, X = ON and D = IDLE. Re-entry to IPE in order to set
atest Loop 4 shall only beinitiated by a calling TA.

Receipt of S = OFF, X = ON and D = IDLE shall cause a TA in State 4 to re-enter the Parameter Exchange
state (State 7) at the IPE user rate defined in § 1.5.1 which is of the same intermediate rate as that used for data transfer.

Receipt of S= OFF, X = ON and D = IDLE shall cause the initiating TA to re-enter the Parameter Exchange
state (State 7) at the IPE user rate defined in 8 1.5.1 which is of the same intermediate rate as that used for data transfer.

1.5.9 Error protection and handling

Error protection and handling is required to overcome the possibility of data corruption. In addition, error
recovery procedures are required, for example in the case of loss of frame synchronization.

To protect against data corruption, IPE commands shall be sent in a repeated sequence of at least 32 octets.
Verification of the correct receipt of acommand octet can then be carried out based on persistence checking techniques.
Once a verified command octet has been received, it can be identified by the codings given in 8 1.6. Any command octet
not recognized shall be ignored. To protect against data corruption, LOW-HIGH data message pairs shall be sent in
groups of three pairs. This enables mgjority voting techniques to be employed by the receiving TA.

Upon the detection of irrecoverable data corruption during the parameter exchange, loss of frame
synchronization or other situations requiring the exchange to be restarted, the TA shall complete the current message
flow and initiate error recovery by transmitting a sequence of XSTART command octets and assuming the role of the
originating TA. Upon receipt of a sequence of XSTART commands octets, a TA will recommence the parameter
exchange as described in 8 1.5.3.2. In this case of a collision of XSTART octets, the original originating and answering
roles are assumed by the TAs.

1.6 Coding

1.6.1 General

Information transfer during IPE is based on a group of messages. These messages are used to carry out a
variety of tasks. The messages associated with rate adaption identification are described in 8§ 1.6.2, whilst those
associated with the actual parameter transfer are given in § 1.6.4. The messages associated with the control of the IPE are
described in §1.6.3, and 8 1.6.5 covers those used to indicate status. Finally, § 1.6.6 covers the coding of the maintenance

message.
The messages are all based on octets structured as shown in Figure 1-4/V.110.

In the case of a user rate of 64 kbit/s, the octets are transmitted to line in bit sequence from bit 1 to bit 8.
Network-provided octet alignment shall be used.
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In the case of a user rate of 56 kbit/s, the data is transmitted to line in bit sequence from bit 1 to bit 7 followed
by an 8th bit set to ONE — according to the Recommendation V.110, rate adaptation (in total thisis the equivalent data
stream to 64 kbit/s). Network-provided octet alignment shall be used.

In the case of user rates of 4.8, 9.6 or 19.2 kbit/s, the octets are packaged as single start-stop characters, using
the following format:

— 1start bit,

—  8databits (in order of transmission shown in Figure 1-3/V.110),

— No parity, and

—  1stop hit.

Figure 1-5/V.110 provides a complete set of octet codings for usein IPE.

b1 b2 b3 b4 bb b6 b7 b8

Start Stop
FIGURE I1-3/V.110

Asynchronous character format

< 4.8, 9.5, 19.2 64 kbit/s ———>

56 kbit/s

bit 1 2 3 4 5 6 7 8

bit 8: Set to ONE (and ignored on receipt)

Note — Equivalent data stream to that for 64 kbit/s is created with 56 kbit/s when rate adaptation according to Rec. V.110 is
used,

bit 7: Set to ZERO for IPE data
Set to ONE for IPE signal

For IPE data

bit 6: Set to ONE
(Set to ZERQ: message reserved for private use and ignored if not implemented)

bit 5: Set to ZERQ when carrying data bits d0-d3
Set to ONE when carrying data bits d4-d7

bits 1-4: Carrying data bits (40-d3) or (d4-d7)
For IPE signal

bit 6: Set to ONE ‘
(Set to ZERO: message reserved for private use and ignored if not implemented)

bit 5:  Set to ZERO for command messages
Set to One for status messages

bits 1-4: The signal code
FIGURE I-4/V.110

Octet structure of the | PE coding
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<48, 9.6, 19.2 & 64 kbit/s ——>
Message 56 khit/s >
bl | b2 | b3 | b4 | b5 | b8 | b7 | B8
PARAM-0 o oo ool 1| 1]t
PARAM-1 o o | o |1 o | 1| 1|1
PARAM-2 o {o |1 ]o ] o | 1|1 1
PARAM-3 0o | o | 1 1 lo |11 ]
PARAM-4 0 | 1 o |l oo | 1] 1|
E
E | RAVERSION o | 1 |l o | 1o |1 ] 1]
=]
“ | XSTART o |11 lofo | 1] 1]
. MAINTENANCE 0o | 1 1 1o |1} 1 1
E
al
=
[44]
]
READY o | 1 {0 | 1 1 1 1 T
2 | IDLE 0 1 1 1 1 1 1 1
n
FILL 1 1|0 | 1 1 1 1 1
INACTIVE 1 1 1 1 1 1 1 1
g LOwW do | dt | a2 | a3 | 0 | 1 | 0| 1
k]
> HIGH d4 | o5 | d6 | 47 | 1 1 o | 1

Note — All spare codings are reserved (unless indicated for private use). Any octet received, and
verified, which is not recognized shall be ignored.

FIGURE 1-5/V.110

| PE octet codings

FascicleVIIl.1-Rec. V.110



1.6.2 Rate adaption version identification

Transfer of the rate adaption identifier is achieved by a message group based on three octets and transferred
according to the procedures described in 88 1.5.3.2 and 1.5.9. The message consists of a sequence of RA VERSION
command octets followed by a series of LOW-HIGH data octet pairs, the LOW data octet being transmitted in the pair

before the HIGH data octet. Figure I-6/V.110 shows the message codings for rate adaption identification.

RA VERSION

Low .

HIGH

13-10:
Identifier V.110

b1 b2 b3 b4 b5 b6 b7 b8
0o | 1 0 1 0 1 1 1
do | d1 | d2 | d3 0 1 0 1
da | d5 | d6 | d7 1 1 0 1

Rate adaptation version identifier encoding

HIGH LOW
d7 d6 d5 d4 d3 d2 | di do
13 12 11 10 X X X X
13 12 11 10
0 0] 0 1

X: Reserved (if not used

set ZERO and ignored
on receipt)

Note — All other codings are reserved.

FIGURE 1-6/V.110

Rate adaption version identifier

1.6.3 Control

Before each transfer of TA parameter information can begin, a sequence of XSTART command octets is
transmitted by the originating TA towards the answering TA as described in 88 1.5.3.2 and 1.5.9. Figure I-7/V.110 shows

the coding for the XSTART command octet.
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bt b2 b3 b4 bb bb b7 b8

XSTART 0 1 1 0 0 1 1 1

FIGURE I-7/V.110
XSTART coding

1.6.4 Parameters

Transfer of the TA parameters is achieved in a series of five message groups each based on three octets and
transferred according to the procedures described in 88 1.5.3.2 and 1.5.9. Each message group consists of a sequence of
PARAM-X command octets (PARAM-0 to PARAM-4) followed by a series of LOW-HIGH data octet pairs, the LOW
data octet being transmitted in the pair before the HIGH data octet. Figure 1-8/V.110 shows the command octet codings
and Figures 1-9/V.110 to 1-13/V.110 show the data octet codings for parameter transfer.

b1 b2 b3 b4 bb b6 b7 b8

PARAM-X 0 x2 %1 x0 0 1 1 i
x2 x1 x0

PARAM-0 0 0 0

PARAM-1 0 0 1

PARAM-2 0 1 lh; v

PARAM-3 0 1 1

PARAM-4 1 0 0

LOW do di d2 d3 0 1 0 1

HIGH d4 db dg d7 1 11 0 1

FIGURE 1-8/V.110

Format of parameter message group
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Sp

Ex

HIGH

Low

d7 db db

d4 d3 d2 | di

d0

Sp Sp Ms

(Spare): Set to ZERO on
transmission, ignored on reception.

(Maintenance supported}:
Maintenance not supported 0
Maintenance supported 1

(Maintenance required):
Maintenance not required
Maintenance required

(Extension):

If TA does not require octet alignment
according to Rec. X.30.

If TA does require octet alignment
according to Rec.X.30.

Reserved
(if not used set to ZERQ and ignored
on receipt)

FIGURE 1-9/V.110

Parameter 0 encoding
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34

HIGH LOW

d7 d6 ds da d3 d2 di db
P2 P1 PO Mo X X X Ch
P2-PO: Parity P2 P1 PO
0Odd 0 0 0
Even 0 1 0
None 0 1 1
Forced to ZERO 1 0 0
Forced to ONE 1 0 1
Mo {Mode): Asynchronous
Synchronous 1
Ch {Check): DTE Parity check made when required 0

No DTE parity check made when required

X: Reserved
(if not used set to ZERO and
ignored on receipt)

FIGURE I-10/V.110

Parameter 1 encoding
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S1-50: Stop bits

Not used
1

1.6

2

C1-C0: Character length

Not used
5
7
8

Note — Character length includes parity.

Cx {Character length extension):

Standard C1-CO0 codings

HIGH LOW
d7 d6 db d4 d3 d2 di do
S S0 C1 co X X X Cx
81 80
0 0
0 1
1 0
1 1
c1 co
0 0
0 1
1 0
1 1
used )

9-bits character length used

X: Reserved
(if not used set to ZERO
and ignored on receipt)

FIGURE I-11/V.110

Parameter 2 coding

Fascicle VI11.1-Rec. V.110
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Sp(d7): Set to ZERQ on transmission,
ignored on reception.

RG-R0D: Rates

Reserved
600

1200
2400
3600
4800
7200
Reserved
9600

14 400
Reserved
19 200
Reserved
Reserved
48 000

56 000

Reserved
50

75

110

1560

200

300
12000
Reserved

Reserved
64 000

FascicleVII1.1-Rec. V.110

HIGH LOW
d7 d6 db d4 d3 dl dl d0
Sp R6 R5 R4 R3 R2 R1 RO
R6 R5 R4 R3 R2 R1 RO

0 -0 0 0 0 0 0
0 0 0 0 0 0 1
0 0 0 0 0 1 0
0 0 0 0 0 1 1
0 o 0 ¢ 1 0 0
0 o 0 0 1 0 1
0 0 0 0 1 1 0
0 0 0 0 1 1 1
0 0 0 1 0 0 0
0 0 0 1 o 0 1
0 0 0 1 0 1 0
0 0 Y 1 0 i 1
0 0 o 1 i 0 0]
0 0 0 1 1 0 1
0 0 0 1T 1 1 0
0 0 0 1 1 1 1
0 0 1 0 0 0 0
0 0 1 0 0 0 1
0 0 1 ] 0 1 0
0 0 1 ] 0 1 1
0 0 1 0 1 0 0
0 0 1 0 1 0 1
0 0 1 0 1 1 0
0 0 1 0 1 1 1
0 0 1 i 0 0 o
to
1 1 1 1 i 1 0
1 1 1 1 1 1 1

FIGURE I-12/V.110

Parameter 3 encoding




NIC

Sp

Fc

TNIC:

RNIC:

1.6.5 Satus

HIGH

Low

d7

d6 db

d4

d3

d2

di

do

Sp

Network Independent Clock (see & 5)

(Spare): Set to ZERO on transmission,
ignored on reception.

{Flow control}:
No end-to-end flow control supported
End-to-end flow control supported

if TA need not use NIC
if TA needs to use NIC

if TA cannot accept NIC
if TA can accept NIC

(Modem):
TA not connected to a modem
TA connected to a modem

Reserved
{if not used set to ZEROQ and ignored on
receipt}

Fc TNIC RNIC

FIGURE I-13/V.110

Parameter 4 encoding

To inform the peer TA that a parameter exchange has been successful, a sequence of READY status octets
shall be transmitted towards the peer according to the procedures in § 1.5. Figure 1-14/V.110 shows the coding for the
READY status octet.

To inform the peer TA that it isin an idle condition prior to parameter exchange, a sequence of IDLE status
octets are transmitted towards the peer according to the proceduresin 8 I.5. Figure 1-15/V.110 shows the message coding
for the IDLE status octet.

The FILL status octet is used as a fill between parameter transfers, according to the procedures in 8 I.5.
Figure 1-16/V.110 shows the coding for the FILL status octet.

To inform the peer TA that the channel is currently inactive, a sequence of INACTIVE status octets are
transmitted towards the peer according to the proceduresin § 1.5. Figure 1-17/V.110 shows the coding for the INACTIVE

status octet.

Fascicle VI11.1-Rec. V.110

37



38

b1 b2 b3 b4 b5 b6 b7 b8

READY 0 1 (1) 1 1 1 1 1

FIGURE I-14/V.110

READY octet coding

b1 b2 b3 b4 b5 b6 b7 b8

IDLE 0 1 1 1 t 1 1 1

FIGURE 1-15/V.110

IDLE octet coding

b1 b2 b3 b4 b5 b6 b7 b8

FiLL 1 1 0 1 1 1 1 1

FIGURE I-16/V.110

FILL octet coding

b1 b2 b3 b4 b5 b6 b7 b8

INACTIVE 1 1 1 1 i 1 1 1

FIGURE I-17/V.110

INACTIVE octet coding

FascicleVII1.1-Rec. V.110



1.6.6 Maintenance

This message group based on three octets is used to carry information in association with maintenance
operations. The message group consists of a sequence of MAINTENANCE command octets followed by a series of
LOW-HIGH data octet pairs, the LOW data octet being transmitted in the pair before the HIGH data octet.
Figure 1-18/V.110 shows the message codings.

b1 b2 b3 b4 bb b6 b7 b8

MAINTENANCE 0 1 1 1 0 1 1 1
LOwW do di d2 d3 0 1 0 1
HIGH da ds dé d7 1 1 0 1

Maintenance encoding

HIGH Low

d7 dé db d4 | d3 d2 di dg

Sp Rt L1 Lo X X X R1

Sp(d?): SET to ZERO on transmission, ignored on reception

Rt {Request for timer T3 — § 1.5.7):
No timer required
Timer required

L1-L0 ({Loop required): L 1o
No loopback 0 0
Test loop 4 0 1
(1.600-Series)
Reserved 1 0
Reserved 1 1

R1 {dO Test loop 5):
{1.600-Series) R1
Test loop & not required -0
Test loop 5 required 1

X: Reserved
{if not used set to ZERO and ignored on receipt)

Note | — Test loop 5 is applied as near to the interface at the R reference point as practicable, and is outside the
scope of this Recommandation.

Note 2 — Loop definitions 4 and 5 are defined in the 1.600-Series.

Note 3 — Definitions are for the direction of calling TA to called TA. In the reverse direction they represent
confirmation of the maintenance function.

FIGURE I-18/V.110

Coding of MAINTENANCE message group
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.7.1

[.7.2

1.8.1

Timer values

Timer values for parameter exchange
Timer T1 shall be at least 8 seconds but lessthan Timer T1in § 4.1.2.2.
Timer T2 shall be 3 seconds.

Timer values for maintenance
Timer T3 shall be 60 seconds.

Sate transition diagrams

General

In this section, state transition diagrams are provided to show the states of a terminal adaptor in the following

situations:

1.8.2

40

aterminal adaptor not supporting the exchange of parameter information (Figure 1-19/V.110);

a terminal adaptor interworking with a terminal adaptor not supporting the exchange of parameter
information (Figure 1-20/V.110);

aterminal adaptor capable of supporting the exchange of parameter information (Figure 1-21/V.110);
aterminal adaptor capable of supporting a maintenance test loop 4 (Figure 1-22/V.110).

Following is asummary of the basic states involved:
StateO0  Null

State1l Inactive

State2  Awaiting synchronization — data transfer
State3  Default exchange

State4 Datatransfer

State5 |PE default exchange

State6  Awaiting synchronization — parameter exchange
State 7  Parameter exchange

State8  Awaiting re-synchronization

State9  No exchange

State 10 Awaiting re-entry to |PE

State 11 Maintenance loop 4 loopback

List of acronyms

DTE Data Terminal Equipment

ISDN Integrated Services Digital Network
IPE In-band Parameter Exchange

IWF Inter-Working Function

MNT Maintenance

Mm Modem

NIC Network Independent Clock
PARAM-X Parameter X (X =0,1,2,3,4)

PSTN Public Switched Telephone Network
RA Rate Adaption

TA Terminal Adaptor

TE1 Terminal Equipment Type 1

TE2 Terminal Equipment Type 2

Tn Timer Tn(n=1,2,3)

FascicleVII1.1-Rec. V.110



0. Null

o/
\ Undefined

N~

Connect
, J
. 1. Inactive
Initiate data
transfer . \
Ones

Frame sync ) .
timer expires \ {inactive)

2, Awaiting

sync Xfer '
S=0ff, X=0ff
d=0nes

Rx S=0ff
Rx S=0n X=0ff
X=0n

3. Default
exchange

S=0n, X=0n
d=Cnes

S~

4, Data
transfer
‘-'& §=0n, X=0n
d=Data

»
TI700400-8%

Note — Release sequences not shown,

FIGURE 1-19/V.110

Statediagram: TA' not supporting | PE
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Rx §=0ff
X=0n
{optional)

Fascicle VII|

=/ 0. Null \
{
>\\ Undefined ]
Connect
h
1. Inactive
Initiate data
transfer \
Frame sync Qnes .
timer expires \ {inactive)
2. Awaiting \ Initiate parameter
sync Xfer exchange
$=0ff, X=0ff Set re-enter flag=0
d-Ones Frame sync Y
timer expires /6, Awaiting
{ sync Xchng
Rx S=0n Rx S=07ff
§=0ff, X=0ff
X=0n X=0ff .
Rx S=0ff d=ldle /
X=0ff [
L 3 Rx $=On
3, Default 5. IPE default X=0n
exchange exchange
5=0n, X=0n S=0ff, X=0On
d=0Ones d=Idle
Rx $=0n T2or
X=0n Rx S=0Cn
X=0n
'—’/ 4, Data
» transfer
»  5=0n, X=On
3} d=Data
AN
TI700410-89

Note — Release sequences not shown.

FIGURE 1-20/V.110

State diagram: Interworking with a TA' not supporting | PE

.1-Rec. V.110



" *
———»& Undefined ,/
Connect
A
1. Inactive \
initiate data
Frame sync transfer { Ones
timer expires (inactive)
2. Awaiting «— | Initiate parameter
sync Xfer exchange
S=01f, X=0ff Set re-enter flag=0
d=0nes
Frame sync y
timer expires /8. Awaiting
sync Xchng _
Rx S=0ff Rx S=Off Rx 5=0n
X=On * eOff S=0ff, X=0ff X=On
{optionall| | Ax S=0n X=0 Rx S—Off d=ldle
X=0n X=Off

\
3. Default 5. IPE default
exchange exchange

»/ 0. Null \

.

it

]

Rx $=0Off
X=0
S=0n, X=0n S=0ff, X=0n "
d=0Ones d=Idle
Rx S=0ff Astart
X=0n
Rx $=0n A
X=0n 7. Parameter

exchange

T2eor le
Rx 5=0n S=0ff, X=0n IN
X=0n (IPE meM_—_
New
intermediate
58K /64K or rate
no change. 5
Frame sync
?;foﬁmer 8. Await \ timer expires
resync ‘7
Rx $=0n S-Off, X-0ff
X=0n d=0Ones
Set re-enter
flag=1 Rx S=Off
X=0ff

9. No exchange

i

il
5

:

5=0n, X=0n
d=0nes

Rx 8=0n
X=0n
Set re-enter flag=1

L 4

3
4, Data
transfer

| 5=0n, X=0n e
T\ d=Data
If re-entry flag=1 Rx i:g:“f
and re-entry required Aeidle
10. Await
re-enter IFE
8=0ff, X=0n
d=Idle
Rx S=Off
X=0n
Note — Release sequences not shown. d=Idle
T1700420-89

FIGURE 1-21/V.110

Statediagram: TA' supporting | PE
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4

—

/ u \
0. Null \

Y

3

Frame sync
timer expires

-

Initiate data

Disconnect

Uﬁdefined ,’,f.

Connect

h

1. Imactive T3

transfer \

\ inactive

Cnes

i

2. Awaiting e 11. Maintenance
(o et
3=0ff, X=0ff Set re-enter flag=0 Undefined
d=0nes _
Frame sync 3 'y
timer expires 6. Awaiting
Rx S=0ff Rx S=0n Rx §<==%ffff - r sync Xchng Rx $=0n
o On X=On S=0ff, X=0ff X=0n
optiona =
P Rx S=Off d=ldle /
X=0ff
3 Rx S=Off
3. Default 5. IPE default X=0n
exchange exchange
5=0n, X=Cn S=0ff, X=0n
d=0Ones d=Idle
Rx S=Off Xstart
Rx $=0n T2or X=0n
X=0On Rx S=0n 7. Parameter Loop 4
X=0n exchange request
sexoa o | o weon &
"Set re-enter (IPE message) AT
flag=1 New -
intermediate
O rate
Frame sync
8. Await timer expires
Rx $=0On resync \
X=0n S=0ff, X=0ff
Set d=0nes
re-enter
flag=1 Rx S=0ft
X=0ff
A
9. No exchange \
S=0n, X=0n
d=0nes
Rx 5=0n
X=Cn
Set re-enter flag=1
4, Data
. transfer
*  S-0n, X=On ——
Y d=Data
‘ If re-entry Rx )52:8:"?
flag=1 and d=idle
y re-entry required
10. Await
re-enter |PE
S=0ff, X=0n
d=Idle
Rx S=0ff
. X=0n
Note — Release sequences not shown, d=ldje PTTYTT,
T1700430-

FIGURE 1-22/V.110

State diagram: Maintenance Loop 4
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SeriesA
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|
SeriesJ
SeriesK
SeriesL
SeriesM

SeriesN
SeriesO
SeriesP
SeriesQ
SeriesR
Series S
Series T
SeriesU
SeriesV
Series X
SeriesY
SeriesZ

ITU-T RECOMMENDATIONS SERIES

Organization of the work of the ITU-T

Means of expression: definitions, symbols, classification

General telecommunication statistics

General tariff principles

Overal network operation, telephone service, service operation and human factors
Non-telephone telecommunication services

Transmission systems and media, digital systems and networks

Audiovisual and multimedia systems

Integrated services digital network

Transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other elements of outside plant

TMN and network maintenance: international transmission systems, telephone circuits,
telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open system communications

Global information infrastructure and Internet protocol aspects

Languages and general software aspects for telecommunication systems
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