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FOREWORD
The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.
The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.
The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.
In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure e.g. interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS
ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.
As of the date of approval of this Recommendation, ITU [had/had not] received notice of intellectual
property, protected by patents, which may be required to implement this Recommendation. However,
implementers are cautioned that this may not represent the latest information and are therefore strongly urged
to consult the TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2010
All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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INTERNATIONAL STANDARD 16512-2:2008/AMD.2
ITU-T RECOMMENDATION X.603.1(2007)/Amd.2

INFORMATION TECHNOLOGY — Relayed multicast protocol: Specification for simplex group
applications

AMENDMENT 2

Messages and code values

Summary

This Amendment 2 of the Recommendation X.603.1 (2007) | ISO/IEC 16512-2 is revision of messages and code values
in the Recommendation X.603.1 (2007) | ISO/IEC 16512-2.
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INTERNATIONAL STANDARD 16512-2:2008/AMD.2
ITU-T RECOMMENDATION X.603.1(2007)/Amd.2

INFORMATION TECHNOLOGY — Relayed multicast protocol: Specification for simplex group
applications

AMENDMENT 2

Messages and code values

1 Clause 2. Normative references
Delete the following references:

- ITU-T Recommendation X.601 (2000), Multi-peer communications framework.

- ITU-T Recommendation X.605 (1998) | ISO/IEC 13252:1999, Information technology — Enhanced
communications transport service definition.

- ITU-T Recommendation X.606 (2001) | ISO/IEC 14476-1:2002, Information technology — Enhanced
communications transport protocol: Specification of simplex multicast transport.

- ITU-T Recommendation X.606.1 (2003) | ISO/IEC 14476-2:2003, Information technology — Enhanced
communications transport protocol: Specification of QoS management for simplex multicast transport.

2 Clause 3. Definitions
Add the following definitions.

3.27 regular HB message: An HB message that is relayed without interruption along the path of the RMCP-2 tree
from the SMA to the receiver of the message. The originator of a regular HB message is the SMA.

3.28 pseudo-HB message: An HB message that indicates a fault in the delivery path of the RMCP-2 tree. The
originator of a pseudo-HB message is the MA that discovers this fault.

3 Clause 4. Abbreviations
Delete the following abbreviation

‘AUTH Authentication’

4 Sub-clause 6.1.2

At the end of the first paragraph, delete the following: ‘and authentication information’

5 Sub-clause 7.3.

Replace 7.3 with the following text:

7.3 Messages

This sub-clause defines each message used in RMCP-2. The message types and corresponding values for the messages
are listed in Table 23.
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7.3.1 SUBSREQ message
7.3.1.1  General

The SUBSREQ message is used to subscribe to a RMCP-2 session.
0 4 8 16 31

NT Message type

Ver (0x2) | gmAMA) | (SUBSREQ)

Length (variable)

Session ID (64)

MAID (MAID proposed by the subscriber)

Control data (variable length)

Figure 40 — SUBSREQ message
7.3.1.2  SUBSREQ message format

The format of the SUBSREQ message is shown in Figure 40. The description of each field is as follows:
a) Ver—This field denotes the current version of RMCP. Its value shall be set to 0x2.

b) NT - This field denotes the message issuer's node type. Its value shall be set to one of SMA or MA coded
as in Table 22.

¢) Message type — This field denotes the SUBSREQ message. Its value shall be set to 0x01 (see Table 23).

d) Length — This field shall be set to the total length in bytes of the SUBSREQ message including the
control data.

e) Session ID — This field shall be set to the 64-bit value of Session ID as defined in 7.1.1.
f) MAID — This field denotes the MAID proposed by the subscriber. Its value shall be formatted as defined

in7.1.2.
g) Control data — The control types that may be used in SUBSREQ message, and their status, are shown in
Table 2.
Table 2 — Control types for the SUBSREQ message
Control type Meaning Status Reference
SYSINFO A description of the system information of MA. Optional See 7.3.1.3
DATAPROFILE A description of the requirements for forwarding data. Optional See 7.3.1.4

73.13 SYSINFO control

The SYSINFO control in the SUBSREQ message is used to convey system information about the subscribing MA in its
SYSINFO sub-controls.

Control type

(SYSINFO) Length (0x02)

Sub-control data (variable length)
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Figure 41 — SYSINFO control
The format of the SYSINFO control is shown in Figure 41. The description of each field is as follows:
a) Control type — This field denotes the SYSINFO control. Its value shall be set to 0x08 (see Table 24).
b) Length — This field denotes the length (2 bytes) of the SYSINFO control. Its value shall be set to 0x02.

¢) Sub-control data — The SYSINFO sub-control types that may be used in the SUBSREQ message are
listed in Table 3. If more than one SYSINFO sub-control is required, each sub-control shall be preceded
by a two-byte SYSINFO control.

Table 3 — SYSINFO sub-control types for the SUBSREQ message

Sub-control type Meaning Status Reference

The number of CMA places that an MA has allocated and the

total number that it is able to support. Optional See7.3.114.3

SI ROOM_CMA

SI POSS BW The possible forwarding bandwidth that the MA can afford. Optional See 7.3.11.4.5

NOTE — The additional SYSINFO controls defined for other RMCP-2 messages are not relevant for the session subscription as
they relate to the position once the MA has joined the RMCP-2 tree.

7.3.1.4 DATAPROFILE control
The DATAPROFILE control is used to describe the proposed data profile of the subscribing MA.

0 8 16 31

Control type
(DATAPROFILE)

Length (variable)

Data profile (variable length)

Padding

Figure 42 - DATAPROFILE control

The format of the DATAPROFILE control is shown in Figure 42. The description of each field is as follows:
a) Control type — This field denotes the DATAPROFILE control. Its value shall be set to 0x03 (see Table
24).
b) Length — This field denotes the length in bytes of the DATAPROFILE control. Its value shall be a
multiple of four bytes (see item d) in this list) and it shall not exceed 0xFC.

¢) Data profile — This field shall contain the data profile for the MA formatted in text mode. It follows an
SDL-like encoding scheme. An example is shown in Figure 87.

d) Padding — If the total length of the control type, length and data profile fields is not a multiple of 4 bytes,
the padding field shall be filled with zeros to ensure that the length of the DATAPROFILE control is a

multiple of 4 bytes.

7.3.2 SUBSANS message
7.3.2.1  General

The SUBSANS message is used by SM to provide the results of subscription request and bootstrapping information for
the session.

0 4 8 16 31
Ver (0x2) [ NT (SM) Message type Length (variable)
Documents
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(SUBSANS)

Session ID (64)

MAID (MAID allocated by the SM)

Control data (variable length)

Figure 43 — SUBSANS message

7.3.2.2  SUBSANS message format

The format of the SUBSANS message is shown in Figure 43. The description of each field is as follows:

a) Ver— This field denotes the current version of RMCP. Its value shall be set to 0x2.

b) NT - This field denotes the message issuer's node type. Its value shall be set to the code value for SM in

Table 22.

c) Message type — This field denotes the SUBSANS message. Its value shall be set to 0x02 (see Table 23).
d) Length — This field shall be set to the total length in bytes of the SUBSANS message including control

data.

e) Session ID — This field shall be set to the 64-bit value of Session ID as defined in 7.1.1.

f) MAID — This field shall be set to the MAID of the subscriber as allocated by the SM. Its value shall be
formatted as defined in 7.1.2.

NOTE - This may not be identical to the MAID proposed by the subscriber (see 6.1.2).

g) Control data — The control types that may be used in SUBSANS message, and their status, are shown in

Table 4.
Table 4 — Control types for the SUBSANS message

Control type Meaning Status Reference
RESULT The result of the subscription request. Mandatory See 7.3.2.3
NEIGHBORLIST | A list of MAIDs for performing the map discovery. See Condition 1 See 7.3.2.5
DATAPROFILE A description of the requirements for forwarding data. Optional See 7.3.2.4
Table 4. Condition 1: If the RESULT is successful, the NEIGHBORLIST is mandatory. If not, the NEIGHBORLIST
shall not be included.

7.3.2.3 RESULT control

The RESULT control in a SUBSANS message is used to convey whether or not the MA's subscription request is
successful. If successful, it returns an OK result code. If not, it returns an appropriate error code.

0 8 16 31
C(ggg%g%e Length (0x04) Result code
Figure 44 — RESULT control
The format of RESULT control is shown in Figure 44. The description of each field is as follows:
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a) Control type — This field denotes the RESULT control. Its value shall be set to 0x06 (see Table 24).
b) Length — This field denotes the length (4 bytes) of the RESULT control. Its value shall be set to 0x04.

¢) Result code — This field denotes the result of the request. It shall be set to one of the result codes listed in
Table 25.

7324 DATAPROFILE control

The DATAPROFILE control is used by the SM to confirm data profile proposed by the subscriber, or to provide extra

data forwarding information to the subscriber.
The content and format of the DATAPROFILE control are specified in 7.3.1.4, Figure 42 and Figure 87.

7.3.2.5 NEIGHBORLIST control

The NEIGHBORLIST control in a SUBSANS message to a successful subscriber is used to convey a list of active MAs
that may be used for bootstrapping purpose.

0 8 24 3]
Control type
(NEIGHBORLIST) Reserved Number of MAIDs
MAID 1
MAID 2
MAID n

Figure 45 — NEIGHBORLIST control

The format of NEIGHBORLIST control is shown in Figure 45. The description of each field is as follows:

a)  Control type — This field denotes the NEIGHBORLIST control. Its value shall be set to 0x04 (see Table
24).

b) Reserved — This field is reserved for the future use. Its value shall be set to zero. It is ignored by the
receiver.

¢)  Number of MAIDs — This field shall be set to the number of MAIDs listed in NEIGHBORLIST control.

d) MAID(s) — These fields MAID 7 to MAID # shall contain a list of MAIDs up to 255 active neighbors.

7.3.3 PPROBREQ message

7.3.3.1 General

The PPROBREQ message is used in the Map discovery procedure to explore network conditions and to identify
potential near neighbor. It is also used to check whether the neighboring MA is still active.

0 4 8 16 31
Message type .
Ver (0x2) [ NT (MA) (PPROBREQ) Length (variable)
Session ID (64)

MAID (MAID of PPROBREQ message sender)
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Control data (variable length)

Figure 46 — PPROBREQ message
7.3.3.2 PPROBREQ message format
The format of the PPROBREQ message is shown in Figure 46. The description of each field is as follows:
a) Ver — This field denotes the current version of RMCP. Its value shall be set to 0x2.

b) NT - This field denotes the message issuer's node type. Its value shall be set to the code value for MA in
Table 22.

c) Message type — This field denotes the PPROBREQ message. Its value shall be set to 0x03 (see Table 23).

d) Length — This field shall be set to the total length in bytes of the PPROBREQ message including control
data.

e) Session ID — This field shall be set to the 64-bit value of Session ID as defined in 7.1.1.

f)  MAID — This field shall be set to the MAID of the PPROBREQ message sender. Its value shall be
formatted as defined in 7.1.2.

g) Control data — The control types that may be used in PPROBREQ message, and their status, are shown

in Table 5.
Table 5 — Control types for the PPROBREQ message
Control type Meaning Status Reference
TIMESTAMP A measure of transmission time between sending and Mandatory | See 7.3.3.3
receiving MAs.
NEIGHBORLIST | A list of MAIDs for performing the map discovery. Optional See 7.3.3.4
ROOTPATH A description of the path from the SMA. Optional See 7.3.3.5
SYSINFO A description of the system information of MA. Optional See 7.3.3.6
DATAPROFILE A description of the requirements for forwarding data. Optional See 7.3.3.7

7.3.3.3 TIMESTAMP control

The TIMESTAMP control is used to measure transmission time between the sending MA and the receiving MA.
0 8 16 31

Control type

(TIMESTAMP) Length (0x10) Reserved

Time 1 (when the sender starts to send)

Time 2 (when the packet appears to receiver)

Time 3 (when the receiver starts to reply)

Figure 47 - TIMESTAMP control
The format of the TIMESTAMP control is shown in Figure 47. The description of each field is as follows:
a) Control type — This field denotes the TIMESTAMP control. Its value shall be set to 0x09 (see Table 24).
b) Length — This field denotes the length (16 bytes) of the TIMESTAMP control. Its value shall be set to

0x10.
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c) Reserved — This field is reserved for the future use. Its value shall be set to zero. It is ignored by the
receiver.

d) Time I — This field shall be set to the time when the request message is started to be sent to its recipient.

e) Time 2 —This field shall be set to the time when the request message appears to the recipient. When this
field is included in a request message, its value shall be set to zero.

f)  Time 3 — This field shall be set to the time when the answer message is started to be sent to the requestor.
When this field is included in a request message, its value shall be set to zero.

7.3.3.4 NEIGHBORLIST control

The NEIGHBORLIST control in a PPROBREQ message is used to convey neighbor list information held by the
probing MA.
The content and format of the NEIGHBORLIST control are specified in 7.3.2.5 and Figure 45.

7.3.3.5 ROOTPATH control

The ROOTPATH control is used to convey the rootpath from the SMA to message sender. It may used for network
diagnosis and loop detection.

NOTE — This control cannot be used before an MA has joined the RMCP-2 tree as it will not yet have a rootpath.

0 8 16 31

Control type
(ROOTPATH)

Length (0x02)

Sub-control data

Figure 48 - ROOTPATH control
The format of the ROOTPATH control is shown in Figure 48. The description of each field is as follows:
a) Control type — This field denotes the ROOTPATH control. Its value shall be set to 0x07 (see Table 24).
b) Length — This field denotes the length (2 bytes) of the ROOTPATH control. Its value shall be set to

0x02.
¢) Sub-control data — The RP_XXX sub-control that shall be used in the ROOTPATH control is shown in
Table 6.
Table 6 — RP_XXX sub-control type for the ROOTPATH control
Sub-control type Meaning Status Reference
RP XXX Specification of rootpath elements to be used. Mandatory See 7.3.3.5.1

7.3.3.5.1 RP_XXX sub-control

Figure 49 shows the general format of the RP_ XXX sub-control preceded by a ROOTPATH control. RP_ XXX stands
for one of the ROOTPATH types listed in Table 26 (see note). These RP__ XXX sub-control represents different
combinations of fields for MAIDs, bandwidth and delay. If the RP_XXX sub-control indicates that any of the MAIDs,
bandwidth or delay fields are not needed, these fields shall not be present in the RP_XXX sub-control. The length of the
rootpath element, in bytes, for each of the RP_XXX sub-control is indicated in Table 26.

0 8 16 24 31
Control type Sub-control type Number of
(ROOTPATH) Length (0x02) (RP_XXX) ROOTPATH elements
MAID of SMA o A
> O
30
Bandwidth for SMA (0x00) S
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Delay for SMA (0x00)

MAID of MA 1
Bandwidth for MA 1 (Mbps)

Delay for MA 1 (seconds)

JUSWI[d
HLVd1OOYd

MAID of MA n
Bandwidth for MA n (Mbps)

Delay for MA n (seconds)

JUSWS[S
HLVJd1OOY¥

Figure 49 — General format for RP_XXX sub-control

The format of an RP_ XXX sub-control preceded by a ROOTPATH control is shown in Figure 49. The description of
each field of the RP_ XXX sub-control is as follows:

a)  Sub-control type — This field denotes the RP_ XXX sub-control. Its value shall be set to one of the code
values in Table 26.

b) Number of ROOTPATH elements — This field shall be set to the number of ROOTPATH elements in the
RP_XXX sub-control.

¢) MAID — This field shall be set to that of the MAID corresponding to that element, if present. This field is
for each element in the rootpath, listed in order from the SMA.

d) Bandwidth — This field shall be set to the bandwidth, in Mbps, between the MA and its parent, as
perceived by the MA for each element in the rootpath, listed in order from the SMA, if present. In the
case of the SMA element, the value for the bandwidth shall be set to zero.

e) Delay — This field shall be set to the delay in seconds from the SMA as perceived by the MA for each
element in the rootpath, listed in order from the SMA, if present. In the case of the SMA element, the
value for the bandwidth shall be set to zero.

NOTE — The values for the perceived bandwidth and delay for the SMA elements are set to zero as the ROOTPATH
is assumed to start at the SMA.

7.3.3.6  SYSINFO control
The SYSINFO control in the PPROBREQ message is used to convey system information about the MA in its sub-

controls.

The content and format of the SYSINFO control are specified in 7.3.1.3 and Figure 41. The SYSINFO sub-controls that
may be used in PPROBREQ message, together with their status and reference to their content and specification, are

listed in Table 7.

Table 7 — SYSINFO sub-control types for the PPROBREQ and PPROBANS messages
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Sub-control type Meaning Status Reference
The elapsed time in seconds since the node joined the .
SI UPTIME RMCP-2 session. Optional See 7.3.11.4.1
SI DELAY 1"{/}1; delay in seconds from the SMA, as perceived by the Optional See 73.11.4.2
The number of CMA places that an MA has allocated and .
SL_ROOM_CMA the total number that it is able to support. Optional Sec7.3.11.4.3
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SI PROV BW The maximum incoming and outgoing bandwidths in Mbps Optional See 7.3.11.4.4
- - of the network interface card.

SI POSS BW The possible forwarding bandwidth that the MA can afford. | Optional See 7.3.11.4.5

SI SND BW The total bandwidth in Mbps consumed by the MA to serve Optional See 73.11.4.6
- - its CMAs.

SI SND_PACKET The total number of packets sent by the MA from startup. Optional See 7.3.11.4.7

SI SND BYTES The total number of bytes sent by the MA from startup. Optional See 7.3.11.4.8

SI RCV_BW The bandwidth in Mbps perceived by the MA. Optional See 7.3.11.4.9

SI RCV_PACKET The number of packets received by the MA from startup. Optional See 7.3.11.4.10

SI RCV_BYTES The number of bytes received by the MA from startup. Optional See 7.3.11.4.11

SI_TREE_CONN f\\/[ Ilist of PMA and CMAs directly attached to the sending Optional See 73.114.12

SI TREE MEM A set of MAs defined by the use of a TREEEXPLOR Optional See 73.11.4.13
- - control.

7.3.3.7 DATAPROFILE control

The DATAPROFILE control in the PPROBREQ message contains data profile proposed by probing MA.
The content and format of the DATAPROFILE control are specified in 7.3.1.4, Figure 42 and Figure 87.

7.3.4 PPROBANS message

734.1 General

The PPROBANS message provides a response to the PPROBREQ message in the map discovery procedure and
confirms that the probed MA is still active. It contains information about the network condition, and a list of its

neighbor information.

7.3.4.2

0 4 16 31
NT Message type .
Ver (0x2) (SMAIMA) (PPROBANS) Length (variable)
Session ID (64)

MAID (MAID of PPROBANS message sender)

Control data (variable length)

Figure S0 —- PPROBANS message

PPROBANS message format

The format of the PPROBANS message is shown in Figure 50. The description of each field is as follows:

a) Ver— This field denotes the current version of RMCP. Its value shall be set to 0x2.
b) NT - This field denotes the message issuer's node type. Its value shall be set to one of SMA or MA coded

as in Table 22.

c) Message type — This field denotes the PPROBANS message. Its value shall be set to 0x04 (see Table 23).
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