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Abst r act

Thi s docunent specifies an ATM based protocol for comunication

bet ween ST2+ agents. The ST2+ over ATM protocol supports the matching
of one hop in an ST2+ tree-structure streamw th one ATM connecti on.
In this document, ATMis a subnet technology for the ST2+ stream

The ST2+ over ATM protocol is designed to achi eve resource-

reservati on comuni cations across ATM and non- ATM networ ks, to extend
the UNI 3.1/4.0 signaling functions, and to reduce the UNI 4.0 LIJ
signaling limitations.

The specifications of the ST2+ over ATM protocol consist of a
revision of RFC 1819 ST2+ and specifications of protocol interaction
bet ween ST2+ and ATM on the user plane, managenent plane, and control
pl ane which correspond to the three planes of the B-1SDN protocol

ref erence nodel .

1. Introduction
1.1 Purpose of Docunent

The purpose of this docunent is to specify an ATM based protocol for
communi cati on between ST2+ agents.

The ST2+ over ATM protocol is designed to support the matching of one
hop in an ST2+ tree-structure streamw th one ATM connection; it is
not designed to support an entire ST2+ tree-structure streamwith a
poi nt-to-nmul ti poi nt ATM connecti on only.
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Therefore, in this document, ATMis only a subnet technol ogy for the
ST2+ stream This specification is designed to enable resource-
reservati on comuni cati ons across ATM and non- ATM net wor ks.

1.2 Features of ST2+ over ATM Prot ocol

(0]

Enabl es resource-reservati on comruni cati ons across ATM and non- ATM
net wor ks.

ATM native APl supports resource-reservation comruni cations only
within an ATM network; it cannot support interworking with non-ATM
networks. This is because

- ATM native APl cannot connect termnals w thout an ATM i nterface.

- ATM native APl does not support |P addressing and SAP (port)
addr essi ng systens.

Extends UNI 3.1/4.0 signaling functions.

ST2+ SCWP supports MIU-size negotiation at all hops in an ST2+
tree-structure stream UN 3.1/4.0 supports only max CPCS _SDU
(i.e., MIU) negotiation with the called party of a point-to-point
call or with the first leaf of a point-to-nultipoint call.

Reduces UNI 4.0 LIJ signaling limtations.

The ST2+ over ATM protocol supports UNI 4.0 LIJ Call Identifier
notification fromthe root to the |leaf by using an ST2+ SCWP
extension. LIJ Call ldentifier discovery at the |leaf is one of the
maj or unsol ved problenms of UNl 4.0, and the ST2+ over ATM protocol
provi des a sol ution.

Note: The UNI 3.1 version of the ST2+ over ATM protocol does not
support the above feature. It will be supported by the UNI 3.1/4.0
versi on.

1.3 Goal s and Non-goal s of ST2+ over ATM Pr ot ocol

The ST2+ over ATM protocol is designed to achieve the follow ng
goal s.

(]

Speci fy protocol interaction between ST2+ [4] and ATM on the ATM
Forum Private UNI 3.1/4.0 (Sb point) [10, 11].

Note: The UNI 3.1 version of the ST2+ over ATM protocol does not
support UNI 4.0. It will be supported by the UNI 3.1/4.0 version.
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0 Support ST2+ stream across ATM and non- ATM net wor ks.

o Define one VC on the UNI corresponding to one ST2+ hop; this VCis
not shared with other ST2+ hops, and also this ST2+ hop is not
divided into nmultiple VCs.

0 Support both SVC and PVC

o Not require any ATM specification changes.

0 Coexist with RFC 1483 [16] |Pv4 encapsul ati on.

0 Coexist with RFC 1577 [17] ATMar p.

0 Coexist with RFC 1755 [18] ATM signaling for |Pv4.

0 Coexist with NHRP [19].

Because ST2+ is independent of both routing and | P address resol ution

protocol s, the ST2+ over ATM protocol does not specify the follow ng

pr ot ocol s.

o | P-ATM addr ess resol ution protoco

0 Routing protoco

Because the ST2+ over ATM protocol is specified for the UNI, it is
i ndependent of:

o NNI protoco

o Router/switch architecture
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2. Protocol Architecture

The ST2+ over ATM protocol specifies the interaction between ST2+ and
ATM on the user, managenent, and control planes, which correspond to
the three planes in | TU-T Recomendation |.321 B-1SDN Protoco

Ref erence Model [14].

2.1 User Plane Architecture
The user plane specifies the rules for encapsul ating the ST2+ Data

PDU into the AAL5 [15] PDU. An user plane protocol stack is shown in
Fig. 2.1.

St +
| RFC 1819 ST2+ |
| (ST2+ Dat a) |
e + Poi nt of ST2+ over ATM
[ 70l <--- protocol specification of
R e + user plane
I I
| |
| .363.5 |
I I
| AALS |
I I
I I
o e e e e e e e e e e e e e e +
| |.361 ATM |
o mm e e e e e e eee oo s +
I PHY I
o a o o a o +

| UNI

oo NEEEEEE

Fig. 2.1: User plane protocol stack.
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An exanpl e of interworking froman ATM network to an | EEE 802. X LAN
is shown in Fig. 2.2.

ST2+ ST2+ ST2+
Oigin ATM d oud I nt ernedi at e Agent Tar get
S + S +
| AP IR e >| AP |
B + o e e e e oo oo + B +
| ST2+ Data]------------------ > RFC 1819 ST2+ Datal|----- >| ST2+ Dat a|
R + R R + R +
[1.363 AAL|------------------ >|1.363 AAL] SNAP  [----- > SNAP |
S + S + S S + S +
|1.361 ATM--->|1.361 ATM--->|1.361 ATM LLC |----- >| LLC |
B + B + B B + B +
| | | | | | | EEE802. X| | | EEE802. X
| PHY |--->| PHY |--->| PHY | & 802.1p|----- > & 802.1p
S + S + S S + S +

Fig. 2.2: Exanple of interworking from
an ATM network to an | EEE 802. X LAN.

The ATM cel |l supports priority indication using the CLP field,;
indication is also supported by the ST2+ Data PDU by using the Pri
field. It may be feasible to map these fields to each other. The
ST2+ over ATM protocol specifies an optional function that nmaps the
Pri field in the ST header to the CLP field in the ATMcell.
However, inplementors should note that current ATM standardi zati on
tends not to support tagging.
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2.2 Managenent Plane Architecture

The management pl ane specifies the Null Fl owSpec, the Controll ed-Load
Service [5] FlowSpec, and the Quaranteed Service [6] Fl owSpec napping
rules [8] for UNI 3.1 traffic nanagenent. A managenent pl ane
protocol stack is shown in Fig. 2. 3.

| Nul I FI owSpec |
| Controll ed-Load Service Fl owSpec |
| Guar ant eed Service Fl owSpec |

R e + Poi nt of ST2+ over ATM
| A rrrrrrrr il <--- protocol specification of
L e R + managenent pl ane

UNl 3.1

I I
I I
I I
I I
| Traf fi c Managenent |
I I
I I
| VBR/ UBR |
I I

Fig. 2.3: Managenent plane protocol stack.

Note: The UNI 3.1 version of the ST2+ over ATM protocol does not
support Cuaranteed Services. It will be supported by the UNI 3.1/4.0
versi on.

The ST2+ over ATM protocol specifies the ST Fl owSpec format for the
Integrated Services. Basically, FlowSpec paraneter negotiation,
except for the MIU, is not supported. This is because, in the ST2+
envi ronnment, negotiated Fl owSpec paraneters are not al ways unique to
each target. The current ATM standard does not support heterogeneous
QS to receivers.

The ST2+ over ATM protocol supports Fl owSpec changes by using the
CHANGE nessage (RFC 1819, Section 4.6.5) if the I-bit in the CHANGE
message is set to one and if the CHANGE nessage affects all targets
in the stream This is because the UNI 3.1 does not support QS
changes. The ST2+ over ATM protocol supports Fl owSpec changes by
rel easing old ATM connecti ons and establishi ng new ones.

The ST2+ over ATM protocol does not support stream preenption (RFC

1819, Section 6.3). This is because the Integrated Services Fl owSpec
does not support the concept of precedence.
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It does not support the ST2+ Fl owSpec (RFC 1819, Section 9.2). ST2+
Fl owSpec specifies useful services, but requires a datalink layer to
support het erogeneous QS to receivers. The current ATM standard
does not support heterogeneous QS to receivers.

2.3 Control Plane Architecture

The control plane specifies the rules for encapsul ating the ST2+ SCWP
PDU into the AAL5 [15] PDU, the relationship between ST2+ SCWP and
PVC managenent for ST2+ data, and the protocol interaction between
ST2+ SCWMP and UNI 3.1 signaling [10]. A control plane protocol stack
is shown in Fig. 2.4.

St +
| RFC 1819 ST2+ |
| (ST2+ SCWP) |
e + Poi nt of ST2+ over ATM
| Frrrrrrrr il <--- protocol specification of
e A R + control plane
| | EEE 802 | | UNI 3.1 Signaling]|
| SNAP | Fommi - +
R + | Q2130 SSCF |
| 1SO 8802-2 | oo +
| LLC Typel | | Q2110 SSCOP |
ommmmo- I e +
| |.363.5 AAL5 |
o e e e e e e e e e e e e e e +
| |.361 ATM |
T +
I PHY I
ommmmmm o ommmmmm o +

| UNI

oo NEEEEEE

Fig. 2.4: Control plane protocol stack

The ST2+ over ATM protocol does not cover a VC (SVC PVC) that
transfers ST2+ SCMP. VCs for |Pv4 transfer may be used for ST2+ SCWP
transfer, and inplenentations may provide particular VCs for ST2+
SCWP transfer. Selection of these VCs depends on the inplenentation

I mpl ementors shoul d note that when ST2+ data and SCMP belong to a
stream the routing directions on the ST2+ | ayer must be the sane.
I mpl enentors should al so note that ST2+ and | Pv4 directions for
routing to the sane | P destination address are not always the sane.

Suzuki I nf or mat i onal [ Page 7]



RFC 2383

The ST2+ over ATM protoco

PDU transfer. If SVCis used, t

connection sequentially by using respectively ST2+ SCMP and UN
signaling. An exanple of ST2+ SCMP and UNI

ST2+ over ATM

August 1998

supports both SVC and PVC for ST2+ Data

he ST2+ and ATM | ayers establish a
3.1
3.1 signaling nessage

flows for establishing and rel easing of ST2+ data connections is
shown in Fig. 2.5, where (S) means an ST2+ entity and (Q neans a UN

3.1 signaling entity.

ATM SW ATM SW
A + U\l +----4+ NNl +----4+ UNl  +-----mmmm-- +
___|Internediate|--|]|--] \/ | ___ | \/ |--]]--|Internediate|
| (Upstrean) | | 7\ | | 7\ | | (Downstreamn
S + +o---+ +o---+ S +
SCWP
------- DS RS e R ] (15) RO
\ UNI Sig UNI Sig. /
CONNECT | (Q<--------- >(Q<----n--- >(Q<---n----- >(Q |
-------- > |
ACK <----|-mmmmmmmie e - - CONNECT------------------ >| CONNECT
I ACK- - = mm e |-------- >
| | <--- ACK
| | ACCEPT
I | <--------
R ACCEPT-----------ommmmm o | ---> ACK
I ACK----mmmm e >|
I I
| ->]----SETUP- - - >| | |
| |<-CALL PROC-|----------- >| ----SETUP--->|->
| | | <----CONN----]<-|
ACCEPT | |<----CONN---|<----------- | -- CONN ACK- ->| - >
S —— | <-]--CONN ACK- - >| | | ]
ACK ---->| |
| |
——————— LI I e W I A
>| ST2+ Data >| >
------- N I e e B B |
I
DI SCONN | |
-------- >| |
ACK <--cm|mmmmmmm e DI SCONNECT- - - ------------- >|
I ACK- - - e e |
I I
| ->| - - - RELEASE- - >| | [ ]
| <-|<--REL COMP--|----------- >| - - - RELEASE- - >| - >| DI SCONN
| | | | <--REL COWP--|<-|-------- >
| | <--- ACK

Fig. 2.5 Exanple of ST2+ SCWP

Suzuki

I nf or mat i onal
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UNI 3.1/4.0 specifies PVC, point-to-point SVC, and point-to-

mul ti point SVC as VC styles. However, in actual ATM network
environments, especially public ATM WANs, only PVC and bi-directional
poi nt-to-point SVC may be supported. To support the diverse VC
styles, the ST2+ over ATM protocol supports the followi ng VC styles
for ST2+ Data PDU transfer.

o PVC

0 Reuse of reverse channel of bi-directional point-to-point SVC that
is used by existing stream

0 Point-to-point SVCinitiated from upstream side

0 Point-to-multipoint SVC initiated from upstream side

0 Point-to-point SVC initiated from downstream si de.

0 Point-to-multipoint SVCinitiated from downstream side (LIJ).

Note: The UNI 3.1 version of the ST2+ over ATM protocol does not
support LIJ. LIJ will be supported by the UNI 3.1/4.0 version.

The second style is needed in environments supporting bi-directional
poi nt-to-point SVC only. The selection of PVC and SVC styles in the
ST2+ agent is based on preconfigured inplementation-dependent rules.

SVC supports both upstream and downstreamcall initiation styles.

I mpl enentors should note that this is independent of the sender-
oriented and receiver-oriented ST2+ stream buil ding process (RFC
1819, Section 4.1.1). This is because the ST2+ over ATM protoco
specifies the process for establishing ST2+ data hops on the UNI, and
because the ST2+ stream buil di ng process bel ongs to another |ayer

The SVC initiation side should be determi ned based on the operationa
and billing policies between ST2+ agents; this is basically

i ndependent of the sender-oriented and receiver-oriented ST2+
stream bui | di ng process.
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An exampl e of ST2+ SCWP interworking is shown in Fig. 2.6.

Suzuki

/ \
(Origin)
\ /
A~~~ A
| = | UNI Signaling
L
| | X | ATM SW
| +-+-+ A
SCWVP | | | NNI Signaling
| +-++ V
| | X | ATM SW
| ++-+ A
I I I
| = | UNI Signaling
\/ | \/
Fammm- N + | EEE 802. X & 802.1p
| | <---mmmmim e - +
| Intermediate|-------------------- + |
I SRR + ||
R + L2 Signaling| | |
A | A [ ||
| = | UNI Signaling | | | SCwP
| | | [ | |
| +-+-+V [ ||
| | X | ATM SW V| |
| +++ A +o-- | -+
SCMVP | | | NNI Signaling |\ 7
| ++-+V | X | | LAN SW
| | X | ATM SW | 7 \] |
| ++-+ A oot | -4+
I I I Al
| = | UNI Signaling | ] ]
vV | __V vV |_V
/ \ / \
(Target ) (Target )
\ / \ /

Fig. 2.6: Exanple of ST2+ SCMP interworking.
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3. Revision of RFC 1819 ST2+

To specify the ST2+ over ATM protocol, the functions in RFC 1819 ST2+
must be extended to support ATM However, it is difficult for the
current ATM standard to support part of the specifications in RFC
1819 ST2+. This section specifies the extended, restricted,
unsupported, and nodified functions in RFC 1819 ST2+. FErrata for RFC
1819 appears in Appendi x A

3.1 Extended Functions of RFC 1819 ST2+
3.1.1 ST Fl owspec for Controll ed-Load Service

The ST2+ over ATM protocol specifies the ST Fl owSpec format for the
Integrated Services. Basically, FlowSpec paraneter negotiation,
except for the MIU, is not supported. The ST2+ internedi ate agent
and the target deci de whether to accept or refuse the Fl owSpec
paraneters, except for the MIU. Therefore, each of the Fl owSpec
parameter val ues other than MIU is the same at each target in the
stream

The format of the ST Fl owSpec for the Controll ed-Load Service is
shown in Fig. 3.1.

0 1 2 3
01234567890123456789012345678901
B i i i I S S S i +- - - -+
| PBytes =36 | ST FS Ver = 8 | (unused) |
R i el I R S S s st It B e
O(reserved) | Overall Len 7
B o i e e ol ok TIE NI S R SR S R +- - -+
SVC Nunber | O] gt
O ok Tk St T S
Param Num = 127|
R s et S T it e I R S S e ol St (R B S e 5

+

I

+

I

+

| 0
+

I

+

| Token Bucket Rate [r] (32-bit |EEE floating point nunber) |
+

I

+

I

+

I

+

I

+

+- +
O(u
+- 4= +-
ngth =
+- +- +-
th = 6
B i e I S e S T sl it S SRR R

+

O(reserved) | SVC Len
+- +- - - +-
F

I
+
I
+
lags = 0 | Param Length = 5 |

i i i i I T i i b e

Token Bucket Size [b] (32-bit | EEE floating point number) |
B e e S S e i T eI i S S e e s Tk ok STt S S S e e S TR

Peak Data Rate [p] (32-bit |IEEE floating point nunber) |
R s et S T it e I R S S e ol St (R B S e 5

M ni mum Pol i ced Unit [nj |
T o e i e S S e R el Tk o b NI S S
Maxi mum Packet Size [M |
B e e S S e i T eI i S S e e s Tk ok STt S S S e e S TR

Fig. 3.1: Format of ST Fl owSpec for Controlled-Load Service.
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The PCode field identifies conmon SCWP el enents. The PCode val ue
for the ST2+ Fl owSpec is 1.

The PBytes field for the Controll ed-Load Service is 36 bytes.

The ST FS Ver (ST Fl owSpec Version) field identifies the ST
FI owSpec version. The ST Fl owSpec version nunber for the
Integrated Services is 8.

The Ver (Message Format Version) field identifies the Integrated
Servi ces Fl owSpec nessage format version. The current version is
zero.

The Overall Length field for the Controll ed-Load Service is 7
wor ds.

The SVC Nunber (Service ID Nurmber) field identifies the Integrated
Services. |If the Integrated Services Fl owSpec appears in the
CONNECT or CHANGE nessage, the value of the SVC Nunber field is 1.
If it appears in the ACCEPT, NOTIFY, or STATUS- RESPONSE message,
the value of the SVC Nunber field is 5.

The SVC Length (Service-specific Data Length) field for the
Control | ed-Load Service is 6 words.

The Param Num ( Paraneter Nunber) field is 127.
The Flags (Per-paraneter Flags) field is zero.
The Param Length (Length of Per-parameter Data) field is 5 words.

Definitions of the Token Bucket Rate [r], the Token Bucket Size
[b], the Peak Data Rate [p], the Mnimum Policed Unit [n], and the
Maxi mum Packet Size [M fields are given in [5]. See section 5 of
[5] for details.

The ST2+ agent, that creates the Fl owSpec el ement in the SCWP
message, nust assign valid values to all fields. The other agents
must not nodify any values in the el enent.

The MaxMsgSi ze field in the CONNECT nessage is assigned by the origin
or the internedi ate agent acting as origin, and updated by each agent
based on the MIU val ue of the datalink Iayer.

The negoti ated val ue of MaxMsgSize is set back to the origin or the
i ntermedi ate agent acting as origin using the [M field and the
MaxMsgSi ze field in the ACCEPT nessage that corresponds to the
CONNECT nessage.
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In the original definition of the Controlled-Load Service, the value
of the [mM field nust be Iess than or equal to the value of the [M
field. However, in the ST FlowSpec for the Controll ed-Load Service,
if the value of the [n] field is nore than that of the [M field, the
value of the [n] field is regarded as the sane value as the [M

field, and nust not generate an error. This is because there is a
possibility that the value of the [M field in the ACCEPT nessage may
be decreased by negotiation

In the ST2+ SCMP nessages, the value of the [M field nust be equa
to or less than 65,535. |n the ACCEPT nessage that responds to
CONNECT, or the NOTIFY nessage that contains the FlowSpec field, the
value of the [M field nmust be equal to the MaxMsgSi ze field in the
message. |If these values are not the same, FlowSpec is regarded as
an error.

If the ST2+ agent receives the CONNECT nessage that contains
unaccept abl e Fl owSpec, the agent nust generate a REFUSE nessage.

3.1.2 ST Fl owSpec for Guaranteed Service

Note: The UNI 3.1 version of the ST2+ over ATM protocol does not
support Cuaranteed Services. It will be supported by the UNI 3.1/4.0
versi on.

3.1.3 VC-type comopn SCMP el enent

The ST2+ over ATM protocol specifies an additional commobn SCWP

el ement that designates the VC type used to support the diverse VC
styles. The CONNECT and CHANCE nessages that establish a hop with a
VC nust contain a VC-type common SCMP el ement. This elenment is valid
bet ween nei ghbori ng ST2+ agents, but mnust not propagate beyond the
previ ous- hop or next-hop ST2+ agent.
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The format of the VC-type common SCWP el enment is shown in Fig. 3.2.

0

1 2 3

01234567890123456789012345678901

i i i T i I S i e s o o i i
| PCode = 8 | PBytes = 20 | VCType |
R et e s i o e s i i
| PVCl denti f er |
B i s T T i i o S o T Ji I
| O0(unused) | Uni quel D |
i i i T i I S i e s o o i i
| Ori gi nl PAddr ess |
R et e s i o e s i i
| LI JCal I I dentifer |
B i s T T i i o S o T Ji I
Fig. 3.2: Fornmat of VC-type common SCWVP el enent.
The PCode field identifies the cormon SCMP el enents. The PCode
value for the VC type is 8.
The PBytes field for the VC type is 20 hytes.
The VCType field identifies the VC type. The correspondence
between the value in this field and the meaning is as follows:
0: ST2+ data stream uses a PVC.
1. ST2+ data stream uses the reverse channel of the bi-
directional point-to-point SVC used by the existing stream
2: ST2+ data streamis established by a point-to-point SVC
initiated fromthe upstream side.
3: ST2+ data streamis established by a point-to-nultipoint SVC
initiated fromthe upstream side.
4: ST2+ data streamis established by a point-to-point SVC
initiated fromthe downstream side.
5: ST2+ data streamis established by a point-to-nultipoint SVC
initiated fromthe downstream si de.
Note: The UNI 3.1 version of the ST2+ over ATM protocol does not
support VCType 5. It will be supported by the UNI 3.1/4.0
ver si on.
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The PVCldentifer field identifies the PVC identifier uniquely

assi gned between nei ghboring ST2+ agents. This field is valid only
when the VCType field is zero.

The Uni quel D and Originl PAddress fields identify the reverse
channel of the bi-directional point-to-point SVC that is used by
this SID. These fields are valid only when the VCType field is 1.

The LIJCallldentifer field identifies the LIJ Call ldentifier for
point-to-nmultipoint SVC. This field is valid only when the VCType
field is 5.

3. 1.4 Reason Code

The extension of the Reason Code (RFC 1819, Section 10.5.3) to the
ST2+ over ATM protocol is shown bel ow.

57 Cant Change Partial changes not support ed.
58 NoRecover Stream recovery not supported

3.2 Restricted Functions of RFC 1819 ST2+
3.2.1 Fl owSpec changes

In the foll owi ng case, the ST2+ over ATM protocol supports stream
Fl owSpec changes by using the CHANGE message.

0 The I-bit is set to 1 and the Gbit is set to 1.
In the follow ng case, the CHANGE fails and a REFUSE nmessage, with
the E and N-bits set to 1 and the ReasonCode set to Cant Change, is
pr opagat ed upstream
o The | and/or Gbits are set to zero.

3.3 Unsupported Functions of RFC 1819 ST2+

3.3.1 ST2+ Fl owSpec
The ST2+ over ATM protocol does not support the ST2+ Fl owSpec (RFC
1819, Section 9.2). The ST2+ Fl owSpec specifies useful services, but
requires the datalink layer to support heterogeneous Q@S to

receivers. The current ATM standard does not support heterogeneous
QS to receivers
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3.3.2 Stream preenption

The ST2+ over ATM protocol does not support stream preenption (RFC
1819, Section 6.3). This is because the Integrated Services Fl owSpec
does not support the concept of precedence.

3.3.3 HELLO nessage

I mpl enent ati ons may not support the HELLO nessage (RFC 1819, Section
10.4.7) and thus ST2+ agent failure detection using the HELLO nessage
(RFC 1819, Section 6.1.2). This is because ATM has an adequate
failure detection mechanism and the HELLO nessage is not sufficient
for detecting link failure in the ST2+ over ATM protocol, because the
ST2+ data and the ST2+ SCWP are forwarded through anot her VC

3.3.4 Streamrecovery

I mpl enentors nust sel ect the NoRecover option of the CONNECT nessage
(RFC 1819, Section 4.4.1) with the S-bit set to 1. This is because
the descriptions of the streamrecovery process in RFC 1819 (Sections
5.3.2, 6.2, and 6.2.1) are unclear and inconplete. It is thus
possible that if a link failure occurs and several ST2+ agents detect
it simultaneously, the recovery process may encounter problens.

The ST2+ over ATM protocol does not support streamrecovery. |f
recovery is needed, the application should support it. A CONNECT
message in which the NoRecover option is not selected will fail; a
REFUSE nessage in which the N-bit is set to 1 and the ReaseonCode is
set to NoRecover is then propagated upstream

3. 3.5 Subnet Resources Sharing
The ST2+ over ATM protocol does not support subnet resources sharing
(RFC 1819, Section 7.1.4). This is because ATM does not support the
concept of the MAC | ayer.

3.3.6 I P encapsul ation of ST
The ST2+ over ATM protocol does not support |P encapsul ation of ST
(RFC 1819, Section 8.7), because there is no need to inplenent IP
encapsul ation in this protocol

3.3.7 IP Multicasting
The ST2+ over ATM protocol does not support IP nulticasting (RFC

1819, Section 8.8), because this protocol does not support IP
encapsul ati on of ST
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3.4 Modified Functions of RFC 1819 ST2+

The ST2+ receiver-oriented stream creation procedure has sone fat al
probl ens: the value of the LnkReferecnce field in the CONNECT nessage
that is a response to a JON nessage is not valid, ST2+ agent cannot
update the LnkReference field in the JO N REJECT nessage, and ST2+
agent cannot deliver the JO N REJECT nessage to the target because
the JO N-REJECT nessage does not contain a TargetlList field. To

sol ve these probl ens, the ST2+ over ATM protocol nodifies the ST2+
protocol processing rules.

3.4.1 Modifications of Message Processing Rul es

Modi fications of the CONNECT, JON, and JO N- REJECT nessage
processing rules in the ST2+ over ATM protocol are described in the
fol | owi ng.

0 The target that creates a JO N nessage assigns the sanme value as in
the Reference field to the LnkReference field.

o The agent that creates a CONNECT nessage as a response to a JON
nmessage assigns the sanme value as in the LnkReference field in the
JO N nessage to the LnkReference field. |In other cases, the val ue
of the LnkReference field in a CONNECT nessage i s zero.

o The agent that creates a JO N REJECT nessage assigns the sane val ue
as in the LnkReference field in the JO N nessage to the
LnkRef erence field.

0 An internedi ate agent nust not nodify the value of the LnkReference
field in the CONNECT, JON, or JO N REJECT nessage. Note that this
rule differs fromthe LnkReference field processing rule in the
ACCEPT and REFUSE nessages.
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3.4.2 Mdified JON REJECT Control Message

The nodified JO N REJECT control message in the ST2+ over ATM
protocol is shown in Fig. 3.3

0 1 2 3
01234567890123456789012345678901
T i T R R i s e s T R S S R e il T ok STt S T SR g I SR
QOOo e =9 | 0 | Tot al Byt es |
e i i e e i e it i e S e ok ol ok it ST U S i R SR
Ref erence | LnkRef er ence |
B S i ks e S S i i i S S S S e e e e
Sender | PAddr ess |
I S I ih (i S S U Y S T ST S ST S S S i S S S S e
Checksum | ReasonCode |
Bl o T R ik st T o e b i T o S S e S it eI
Gener at or | PAddr ess |
B i i T e o ol S L i it I R S e R i e o R

Tar get Li st

R ik ol S e e S T ik ol i T S e S S e i ik it S RIS R e

+

CHET AT T AT AT+

Fig. 3.3: JON REJECT Control Message.

The TargetlList is assigned the same TargetList in the JO N nessage as
the one that corresponds to the JO N-REJECT nessage.

4. Protocol Specification of the User Plane

This section specifies the AAL5 PDU encapusul ation for the ST2+ Data
PDU.

4.1 Service Primtives Provided by User Plane
4.1.1 Overview of interactions

The ST2+ data | ayer entity on the user plane of the ST2+ over ATM
protocol provides the follow ng services to the upper |ayer.

0 st2p_unitdata.req
0 st2p_unitdata.ind
4.1.1.1 St2p_unitdata.req
The st2p unitdata.req prinmtive sends a request for an ST2+ Data PDU

transfer to the ST2+ data |layer entity. The semantics of the
primtive are as foll ows:
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st2p_unitdata.req (
pri,
sid,
dat a

)

The pri paraneter specifies priority of ST2+ Data PDU. The sid
paraneter specifies SID of ST2+ Data PDU. The data paraneter
specifies ST2+ data to be transferred.

4.1.1.2 St2p_unitdata.ind

The st2p_unitdata.ind primitive indicates an ST2+ Data PDU delivery
fromthe ST2+ data layer entity. The semantics of the primtive are
as follows:

st2p_unitdata.ind (
pri [optional],
si d,
dat a,
status [optional]

The pri paraneter indicates priority of ST2+ Data PDU, if AALS5 is
used for encapsulating the ST2+ Data PDU. The sid paraneter
i ndicates SID of ST2+ Data PDU. The data paraneter indicates
delivered ST2+ data. The status is an optional paraneter that
i ndi cates whether the delivered ST2+ data is corrupt or not.

4.2 Service Primtives Provided by AALS5

4.2.1 Requirenments for AAL5

The requirenents for the AAL5 | ayer on the ST2+ over ATM user plane
are as foll ows:

0 The SSCS nust be nul |

o I nplementations nust use nessage- nbde servi ce.
Not e: Sel ection of the corrupted SDU delivery option on the
recei ver side depends on the inplenmentation, so the receiver may or
may not be able to select this option

4.2.2 Overview of Interactions

The AALS5 | ayer entity on the ST2+ over ATM user pl ane provides the
follow ng services to the ST2+ data | ayer
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o AAL5_UNI TDATA. req
o AAL5_UNI TDATA. i nd
4.2.2.1 AAL5_UNI TDATA req

The AAL5_UN TDATA.req primitive sends a request for an AAL5 data
(AALS5 CPCS _SDU) transfer fromthe ST2+ data | ayer entity to the AALS
| ayer entity. The semantics of the primtive are as foll ows:

AAL5_UNI TDATA. req (
DATA,
CPCS_LP,
CPCS_WJ
)

The DATA paraneter specifies the AAL5 data to be transferred. The
CPCS _LP paraneter specifies the value of the CLP field in the ATM
cell. The CPCS_UU paraneter specifies the user-to-user data to be
transferred.

4.2.2.2 AALS5_UN TDATA. i nd

The AAL5 UNI TDATA.ind indicates an AAL5 data (AAL5 CPCS SDU) delivery
fromthe AALS5 layer entity to the ST2+ data |layer entity. The
semantics of the primtive are as foll ows:

AAL5_UNI TDATA. i nd (
DATA,
CPCS_LP
CPCS_WU
STATUS [optional ]

The DATA paraneter indicates the delivered AAL5 data. The CPCS LP
paraneter indicates the value of the CLP field in the ATMcell. The
CPCS_UWU paraneter indicates the delivered user-to-user data. The
STATUS paranet er indicates whether the delivered AALS5 data is corrupt
or not. The STATUS paraneter is an optional parameter, and valid
only when the corrupted SDU delivery option is sel ected.

4.3 AAL5 Encapsul ation for ST2+ Data PDU
4.3.1 Mapping fromst2 unitdata.req to AALS5_UN TDATA. req
The ST2+ Data PDU is directly assigned to the DATA paraneter in

AAL5 UNI TDATA.req. That is, as shown in Fig. 4.1, the ST2+ Data PDU
is mapped to the payl oad of AAL5 CPCS PDU
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- Fem e e e eeeeeeaeaaaaa +
| ST | ST2+ data | ST2+

| header| | Dat a PDU
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| CPCS_PDU | PAD| CPCS_PDU|  AALS

| payl oad | |trailer | CPCS_PDU
o m e e e e e e e e e e e oo oo E +

Fig. 4.1: Mapping of ST2+ data to AAL5 CPCS PDU payl oad.
The value of CPCS LP in AAL5_UN TDATA.req depends on the
implementation: 1 (low priority) or zero (high priority) may be
assi gned permanently, or they nay be assigned dependi ng on the val ue
of pri in st2 unitdata.req.

The value of the CPCS _UU indication field in AAL5_UN TDATA.req i s set
to zero.

4.3.2 Mapping from AAL5 UNI TDATA. ind to st2p unitdata.ind
The DATA paraneter in AL5_UN TDATA.ind is directly assigned to the
ST2+ Data PDU. That is, the payload in AAL5 CPCS PDU is napped to
the ST2+ Data PDU.

If the value of STATUS in AAL5 UNI TDATA.ind is valid, it is assigned
to the status in st2p_unitdata.ind.

4.3.3 Value of MU
The val ue of MIU is Maxi num CPCS_SDU si ze.

5. Protocol Specification of the Managenent Pl ane
The managenent plane specifies the Null Fl owSpec, the Controll ed-Load
Servi ce Fl owSpec, and the Guaranteed Service Fl owSpec nmapping rul es
for UNI 3.1 traffic managenent.

5.1 Mapping of the Null Fl owSpec

The Null Fl owSpec is mapped to the UBR (VBR with the Best Effort
I ndi cator).

The val ue of the PCR (CLP=0+1) is shown in section 6.7.2.
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5.2 Mappi ng of the Controll ed-Load Service Fl owSpec

The Controll ed-Load Fl owSpec is mapped to the VBR whose PCR
(CLP=0+1), SCR (CLP=0+1), and MBS (CLP=0+1) are specified.

The val ue of the PCR (CLP=0+1) is shown in section 6.7.2.

Let scr be the cal cul ated value of the SCR (CLP=0+1). Based on the
value of the [r] field in the Controll ed-Load Fl owSpec, it is given
by:

scr = ([r] / 48) * S,

where S is the coefficient of segnmentation, and in an inplenmentation,
it must be configurable to any value between 1.0 and 56.0. The
recomrended default value is 1.2. The value of the SCR (CLP=0+1) is
a mninmuminteger equal to or nore than the cal cul ated val ue of the
scr.

Let nbs be the cal cul ated val ue of the MBS (CLP=0+1). Based on the
value of the [b] field in the Controll ed-Load Fl owSpec, it is given
by:

nmbs = ([b] / 48) * S

The val ue of the MBS (CLP=0+1) is a mninuminteger equal to or nore
than the cal cul ated val ue of the nbs.

The values of the [p] and [n] fields in the Controll ed-Load Fl owSpec
are ignored.

5.3 Mapping of the Guaranteed Service Fl owSpec

Note: The UNI 3.1 version of the ST2+ over ATM protocol does not
support Cuaranteed Services. It will be supported by the UNI 3.1/4.0
ver si on.

6. Protocol Specification of the Control Plane

This section specifies the rules for encapsul ating the ST2+ SCMP PDU
into the AAL5 PDU, the rel ationship between ST2+ SCMP and PVC
managenent for ST2+ data, and the protocol interaction between ST2+
SCWP and UNI 3.1 signaling.

6.1 AAL5 Encapsul ation for ST2+ SCWMP PDU
Thi s subsection describes AALS5 PDU encapsul ation for the ST2+ SCWP
PDU. ST2+ Data PDU conpati bl e encapsul ati on, AAL5 encapsul ation

based on RFC 1483, and on the RFC 1483 extension are specified.
Sel ection of which one to use depends on the inplenmentation
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The ST2+ over ATM protocol does not cover a VC (SVC PVC) that
transfers ST2+ SCMP. VCs for |Pv4 transfer may be used for ST2+ SCWP
transfer, and inplenentations may provide particular VCs for ST2+
SCWP transfer. Sel ection of these VCs depends on the inplenentation

6.1.1 ST2+ Data PDU conpati bl e encapsul ati on

The ST2+ Data PDU conpati bl e encapsul ation is shown in Fig. 6.1: the
ST2+ SCWP PDU is mapped to the payl oad of AAL5 CPCS_PDU

I npl enentors should note that this encapsul ation is not applicable
when the ST2+ SCWMP PDU is nultiplexed with other protocols.

- Fem e e e eeeeeeaeaaaaa +

| ST | ST2+ SCWP | ST2+

| header| | SCwP PDU
E o e e e e e e e oo - +
T E - +

| CPCS_PDU | PAD| CPCS_PDU|  AALS

| payl oad | |trailer | CPCS_PDU
o m e e e e e e e e e e e oo oo E +

Fig. 6.1: ST2+ Data PDU conpati bl e encapsul ati on
6.1. 2 RFC 1483 base encapsul ati on
The RFC 1483 base encapsulation is shown in Fig. 6.2: the ST2+ SCW

PDU with the RFC 1483 LLC encapsulation for routed protocol format is
mapped to the payload in AAL5 CPCS_PDU.

Fom e e - - oo o - +

| ST | ST2+ SCWP | ST2+

| header | | SCwvP PDU

S . +
T e L T T T +
| LLCl QU | PI D I nformation | | EEE 802 SNAP
| | | | | | SO 8802-2 LLC
T e Sy +
ST S +
| CPCS_PDU | PAD| CPCS_PDU]  AALS
| payl oad | |trailer | CPCS_PDU
o e m e e e e e e e e e e e e e e me e Fomm oo +

Fig. 6.2: RFC 1483 base encapsul ation
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The value of the LLC is OxAA-AA-03, the value of the QU is 0x00-00-
00, and the value of the PIDis 0x08-00. The classification of the
I Pv4 and the ST2+ SCWP is determ ned by the I P version nunber, which
is located in the first four bits of the | Pv4 or ST headers.

6. 1.3 RFC 1483 extensi on base encapsul ation

The RFC 1483 extension base encapsulation is the same as for RFC 1483
base encapsul ati on, except that the value of the QU is 0x00-00-5E
(I'ANA) and the value of the PIDis OxXX-XX (TBD).

The RFC 1483 base encapsul ation for the SCWP is ideal, but requires
nmodi fying the | Pv4 processing in the driver software of the W5 or PC
Therefore, the RFC 1483 base encapsul ation may be difficult to
implement. This encapsulation is designed to solve this problem

6.2 Service Prinmtives Provided by Control Plane

RFC 1819 ST2+ does not specify SCWP state nmachines. And the ST2+
over ATM protocol does not correspond to SCVP state machi nes.
Therefore, the control plane specification assunmes the follow ng.

0 The ST2+ agent has ST2+ SCMP | ayer entities that correspond to the
next hops and the previous hop in the stream

o The SCWP | ayer entity term nates ACK, ERROR, and tineout processing
and provides reliable SCVP delivery.

0 The origin consists of an upper layer entity, ST2+ SCWP | ayer
entities for next hops, and a routing nachine that delivers SCWP
messages between these entities.

o The internedi ate agent consists of ST2+ SCMP | ayer entities for a
previ ous hop and for next hops and a routing machine that delivers
SCWP nmessages between these entities.

o The target consists of an upper |ayer entity, an ST2+ SCMWP | ayer
entity for a previous hop, and a routing machi ne that delivers SCWP
messages between these entities.

At |east, the ST2+ SCWP | ayer entity for the next hop provides the
follow ng services to the routing machine.

0 connect.req

This primtive sends a request for a CONNECT nessage transfer to
the ST2+ SCWP | ayer entity.
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0 change. req
This primtive sends a request for a CHANGE nmessage transfer to the
ST2+ SCWVP | ayer entity.

0 accept.ind
This primtive indicates an ACCEPT nessage delivery fromthe ST2+
SCWP | ayer entity.

o di sconnect.req
This primtive sends a request for a DI SCONNECT nessage transfer to
the ST2+ SCWP | ayer entity.

o refuse.ind
This primtive indicates a REFUSE nmessage delivery fromthe ST2+
SCWP | ayer entity, or indicates detection of an abnormal status
such as an illegal nessage or tineout in the ST2+ SCVWP | ayer
entity.

At |east, the ST2+ SCWP | ayer entity for the previous hop provides
the follow ng services to the routing machine.

0 connect.ind
This primtive indicates a CONNECT nessage delivery fromthe ST2+
SCWP | ayer entity.

o change. i nd
This primtive indicates a CHANGE nessage delivery fromthe ST2+
SCWP | ayer entity.

0 accept.req
This primtive sends a request for an ACCEPT nessage transfer to
the ST2+ SCWP | ayer entity.

o di sconnect.ind
This primtive indicates a D SCONNECT nmessage delivery fromthe
ST2+ SCWP | ayer entity, or indicates detection of an abnornal
status such as an illegal nmessage or tinmeout in the ST2+ SCWP | ayer
entity.

o refuse.req
This primtive sends a request for a REFUSE nessage transfer to the
ST2+ SCWP | ayer entity.
6.3 Service Prinmtives Provided by UNI 3.1 Signaling
The UNI 3.1 signaling |ayer entity on the ST2+ over ATM control plane

provides the follow ng services to the ST2+ SCWP | ayer entity. The
ST2+ over ATM protocol does not specify the UNI 3.1 signaling state
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machi nes. These are defined in [10, 12, 13].

(o]

setup.req

This primtive sends a request for a SETUP nessage transfer from
the ST2+ SCWP | ayer entity to the UNI 3.1 signaling layer entity.
The ST2+ SCMP | ayer entity that sent this primtive receives an
acknow edgnment. |If the setup succeeds the acknow edgnent is a
setup.conf primtive and if the setup fails it is a release.ind or
rel ease.conf primtive

set up. conf
This primtive indicates a CONNECT nessage delivery fromthe UN
3.1 signaling layer entity to the ST2+ SCMP | ayer entity.

setup.ind

This primtive indicates a SETUP nessage delivery fromthe UNl 3.1
signaling layer entity to the ST2+ SCWP | ayer entity. The ST2+
SCWP | ayer entity that received this primtive sends an

acknow edgnment. If the setup is accepted the acknow edgnent is a
setup.resp primtive and if the setup is rejected it is a

rel ease.resp primtive if the state of the UNI 3.1 signaling |ayer
entity is U6, otherwise it is a release.req primtive.

setup.resp

This primtive sends a request for a CONNECT nessage transfer from
the ST2+ SCWP | ayer entity to the UNI 3.1 signaling layer entity.
The ST2+ SCMP | ayer entity that sent this primtive receives an
acknow edgnent. If the setup is conpleted the acknow edgnent is a
setup-conplete.ind prinitive and if the setup fails it is a

rel ease.ind or release.conf primtive

set up- conpl ete. i nd

This primtive indicates a CONNECT ACKNOALEDGE nessage delivery
fromthe UNI 3.1 signaling layer entity to the ST2+ SCVP | ayer
entity.

rel ease.req

This primtive sends a request for a RELEASE nessage transfer from
the ST2+ SCWP | ayer entity to the UNI 3.1 signaling layer entity.
The ST2+ SCWP | ayer entity that sent this primtive receives an
acknow edgnent that is a release.conf primtive.

rel ease. conf

This primtive indicates a RELEASE COVWPLETE nessage delivery, or

i ndi cates a RELEASE nessage delivery when the status of the UNI 3.1
signaling layer entity is Ull, or indicates detection of an
abnornmal status such as an illegal nessage or tineout in the UN
3.1 signaling layer entity, fromthe UNI 3.1 signaling |layer entity
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to the ST2+ SCWP | ayer entity.

o release.ind
This primtive indicates a RELEASE nessage delivery fromthe UN
3.1 signaling layer entity to the ST2+ SCMP | ayer entity when the
status of the UNI 3.1 signaling layer entity is other than Ull.
The ST2+ SCMP | ayer entity that received this prinitive sends an
acknow edgment that is a release.resp prinmtive. And this
primtive also indicates detection of an abnormal status such as an
illegal nmessage or timeout in the UNI 3.1 signaling |ayer entity
and then a REFUSE nessage is transferred. 1In this case, the ST2+
SCWP | ayer entity that received this primtive receives a
rel ease.conf primitive in succession

o rel ease.resp
This primtive sends a request for a RELEASE COVWLETE nessage
transfer fromthe ST2+ SCMP | ayer entity to the UNI 3.1 signaling
| ayer entity.

0 add-party.req
This primtive sends a request for an ADD PARTY nessage transfer
fromthe ST2+ SCWP | ayer entity to the UNI 3.1 signaling |ayer
entity. The ST2+ SCWMP | ayer entity that sent this primtive
recei ves an acknow edgnent. |f the setup is succeeds the
acknow edgment is an add-party.conf primitive and if the setup
fails it is a drop-party.conf primtive.

0 add- party. conf
This primtive indicates an ADD PARTY ACKNOALEDGE nessage delivery
fromthe UNI 3.1 signaling layer entity to the ST2+ SCWP | ayer
entity.

o drop-party.req
This primtive sends a request for a DROP PARTY nessage transfer
fromthe ST2+ SCWP | ayer entity to the UNI 3.1 signaling |ayer
entity. The ST2+ SCVMP | ayer entity that sent this primtive
recei ves an acknow edgnment that is a drop-party.conf prinitive.

o drop-party. conf
This primtive indicates an ADD PARTY REJECT nessage delivery, or
i ndi cates a DROP PARTY ACKNOWALEDCE nessage delivery, or indicates
detection of an abnormal status such as an illegal nessage or
timeout in the UNI 3.1 signaling layer entity, fromthe UNI 3.1
signaling layer entity to the ST2+ SCWP | ayer entity.

0 drop-party.ind

This primtive indicates a DROP PARTY nessage delivery fromthe UN
3.1 signaling |ayer entity to the ST2+ SCMP | ayer entity. The ST2+
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SCWP | ayer entity that sent this prinitive receives an
acknow edgment that is a drop-party.resp primtive.

0 drop-party.resp
This primtive sends a request for a DROP PARTY ACKNOALEDGE nessage
transfer fromthe ST2+ SCWP | ayer entity to the UNI 3.1 signaling
| ayer entity.

6.4 VC Style Selection Criteria

The ST2+ over ATM protocol supports PVC, the reverse channel of bi-
directional SVC, point-to-point SVC, and point-to-multipoint SVC for
ST2+ Data PDU transfer. And SVC supports both upstream and
downstreamcall initiation styles.

A 32-bit PVCidentifier that is unique between nei ghboring ST2+
agents is assigned to each PVC. And the reverse channel of the bi-
directional point-to-point SVC used by the existing streamis
identified by the SID of the streamthat occupies the forward
channel
When the ST2+ agent sets up a stream or changes QS, the ST2+ agent
must sel ect one VC style fromthese SVC and PVC styles as a hop that
is part of the stream |In the ST2+ over ATM protocol, VC style
selection criteria depend on the inplenentation
Thi s subsection describes exanples of VC style selection criteria for
the ST2+ over ATM protocol as a reference for inplenentors. Note
that the follow ng descriptions in this subsection are not part of
the ST2+ over ATM protocol specification

6.4.1 Exanples of PVC selection criteria

At | east, the ST2+ agent nmay have to nanage the follow ng information
for each PVC that can be used by ST2+ Data PDU transfer.

o PVC identifier

o ATMinterface identifier in the ST2+ agent

o VPI/VC

o State of VC. e.g. enabled or disabled, occupied or vacant
0 QS of VC

0 Nexthop | P address
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Wen a PVC is selected for a hop of a stream at |east confirnmations,
that is the state of the PVC is vacant and the next hop |IP address
and QoS are consistent with the requirements fromthe stream may be
needed.

It is also feasible to introduce access lists to each PVC and to
consider the access lists in the selection process. Exanples of an
access list are shown in the foll ow ng.

o0 Permt or deny use by a stream whose the previous hop is specified.
o Permit or deny use by a stream whose the origin is specified.

o0 Permt or deny use by a stream whose the SID is specified.

o Permt or deny use by a stream whose the target is specified.

o Permit or deny use by a stream whose the target and SAP are
speci fi ed.

0 Any conbi nation of the above

6. 4.2 Exanpl es of reverse channel of bi-directional SVC sel ection
criteria

At | east, the ST2+ agent may have to nanage the follow ng information
for each reverse channel of bi-directional SVCs.

0 SID of the streamthat occupies the forward channe
o ATMinterface identifier in the ST2+ agent
o VPI/VC

o State of the reverse channel in the VC. e.g. enabled or disabled,
occupi ed or vacant

0 QS of VC

o0 Nexthop | P address

When a reverse channel of the bi-directional point-to-point SVC used
by the existing streamis selected for a hop of a stream at |east
confirmations, that is the state of the channel is vacant and the

next hop I P address and QoS are consistent with the requirenents from
the stream nmy be needed.
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It is also feasible to introduce selection rules to the ST2+ agent.
Exanmpl es of selection rule are shown in the foll ow ng.

0 Permt reuse of the reverse channel by a stream whose the origin is
one of targets in the streamthat occupies the forward channel

0 Permit reuse of the reverse channel by a stream whose one of
targets is the origin in the streamthat occupies the forward
channel

0 Permt reuse of the reverse channel by a stream whose the previous
hop is one of the next hops in the streamthat occupies the forward
channel

0 Any conbi nation of the avobe

6. 4.3 Exanples of SVC selection criteria

When an SVC is used for a hop of a stream at first, the ST2+ agent

must sel ect point-to-point or point-to-multipoint SVC. Exanples of

this selection rule are shown in the foll ow ng.

o If the network supports only point-to-point SVC, select it.

o If the network supports point-to-nultipoint SVC, select it.

If point-to-point SVC is selected, the ST2+ agent nust sel ect

upstream or downstreamcall initiation style. Exanples of this

sel ection rule are shown in the foll ow ng.

o0 A VC for a stream whose previous hop is specified is initiated from
upstream or downstream

0 A VC for a stream whose next hop is specified is initiated from
upstream or downstream

0 A VC for a stream whose origin is specified is initiated from
upstream or downstream

0 AVC for a streamwhose SID is specified is initiated from upstream
or downstream

0 A VC for a stream whose target is specified is initiated from
upstream or downstream

0 A VC for a stream whose target and SAP are specified is initiated
from upstream or downstream
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o Any conbination of the above
6.5 VC Managenent

Thi s subsection specifies VC managenent in the ST2+ over ATM
pr ot ocol

6.5.1 Qutgoing call processing of SVC

When outgoing call processing of the first |eaf of a point-to-

mul tipoint SVC or a point-to-point SVCis required inside the ST2+
SCWP | ayer entity, a setup.req primtive is sent to the UNI 3.1
signaling layer entity. |If the UNI 3.1 signaling l|ayer entity
responds with a setup.conf primtive, the call processing is assuned
to have succeeded. |If the UNI 3.1 signaling |ayer entity responds
with anything other than this primtive, the processing rule is the
same as the SVC disconnect processing that is shown in section 6.5.4
and the outgoing call processing is assuned to have fail ed.

When outgoing call processing of a later |eaf of a point-to-

mul tipoint SVCis required, an add-party.req primtive is sent to the
UNI 3.1 signaling |ayer entity. |If the UNI 3.1 signaling |ayer
entity responds with an add-party.conf primtive, the call processing
is assuned to have succeeded. |If the UNI 3.1 signaling l|ayer entity
responds with anything other than this primtive, the processing rule
is the sanme as the SVC di sconnect processing that is shown in section
6.5.4 and the outgoing call processing is assuned to have fail ed.

6.5.2 Inconing call processing of SVC

When an incoming call processing of SVCis required inside the ST2+
SCWP | ayer entity, it sets a watchdog timer. The time interval of
the timer depends on the inplementation

The ST2+ SCMWP | ayer entity waits for a setup.ind primtive indication
fromthe UNI 3.1 signaling layer entity. Wen this primtive is

i ndi cated and the paraneters in it are acceptable, the ST2+ SCwP

| ayer entity responds with a setup.resp primtive. |If the parameters
are not acceptable, the ST2+ SCMP | ayer entity stops the timer, and
if the state of the UNI 3.1 signaling layer entity is U6, the entity
responds with a release.resp primtive, and if the state is other
than this, the entity responds with a release.req primtive, and then
waits for a release.conf prinmitive response and the incomn ng cal
processing is assuned to have fail ed.

If the ST2+ SCMP | ayer entity responds with a setup.resp prinitive,

then the entity waits for the next primtive indication, and when the
next primtive is indicated, the ST2+ SCWP | ayer entity stops the
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timer. |If a setup-conplete.ind prinitive is indicated, the inconing
call processing is assumed to have succeeded. |If the UNI 3.1
signaling layer entity responds with anything other than this
primtive or if the timer expires, the processing rule is the sane as
the SVC di sconnect processing that is shown in section 6.5.4 and the
incomng call processing is assuned to have fail ed.

6.5.3 VC rel ease processing inside ST2+ SCVP | ayer

Wen a VC release is required inside an ST2+ SCWP | ayer entity, if
the previous hop or next hop is connected with a PVC, the PVC state
is set to vacant and the VC rel ease processing is assuned to be
conpl et ed.

If the previous hop or next hop is connected with a point-to-point
SVC whose reverse channel is occupied, the state of the channel in
the VCis set to vacant, the SID information of the VC is updated,
and the VC rel ease processing is assunmed to be conpl et ed.

If the previous hop or next hop is connected with a point-to-point
SVC whose reverse channel is vacant, if the previous hop is connected
with a point-to-multipoint SVC, or if the next hop is connected with
a point-to-nultipoint SVC and the nunber of |leaves is 1, then the
ST2+ SCWP | ayer entity sends a release.req prinitive to the UNI 3.1
signaling layer entity, then waits for a rel ease.conf printive

i ndi cation; when one is indicated, the VC rel ease processing is
assuned to be conpl eted

If the next hop is connected with a point-to-nultipoint SVC and the
nunber of |eaves is other than 1, the ST2+ SCMWP | ayer entity sends a
drop-party.req primtive to the UNI 3.1 signaling layer entity, then
waits for a drop-party.conf primtive indication; when one is

i ndi cated, the VC rel ease processing is assuned to be conpl et ed.

6.5.4 VC disconnect processing fromUN 3.1 signaling |ayer

If an ST2+ SCWP | ayer entity corresponds to a UNl 3.1 signaling |ayer
entity, and if the ST2+ SCMWP | ayer entity is sent a release.ind
primtive fromthe UNl 3.1 signaling |layer entity, whose cause is a
delivery of a RELEASE nessage, the ST2+ SCWP | ayer entity responds
with a release.resp primtive, and then the VC di sconnect processing
is assuned to be conpleted. |If the ST2+ SCWP | ayer entity is sent a
release.ind primtive, whose cause is other than the previous case,
the ST2+ SCWP | ayer entity waits for a release.conf primtive
response. Wen a release.conf primtive is indicated, the VC

di sconnect processing is assunmed to be conpl et ed.

Suzuki I nf or mat i onal [ Page 32]



RFC 2383 ST2+ over ATM August 1998

Note that if next hops from ST2+ SCMP | ayer entities are connected
with a point-to-nultipoint SVC, the ST2+ SCMP | ayer entities to next
hops correspond to a UNI 3.1 signaling layer entity. |In this case,

if the ST2+ SCVWP | ayer entities are sent release.ind primtives from
the UNI 3.1 signaling | ayer entity, whose cause is the delivery of a
RELEASE nessage, one of the ST2+ SCMP | ayer entities responds with a
rel ease.resp prinmtive, and then the VC di sconnect processing in the
entities that are sent release.ind prinmtives are assunmed to be
completed. If the ST2+ SCMP | ayer entities are sent release.ind
primtives, whose cause is other than the previous case, the ST2+
SCWP | ayer entities wait for release.conf primtives responses. Wen
rel ease.conf prinmitives are indicated, the VC disconnect processing
inthe entities that are indicated release.ind prinitives are assumned
to be conpleted

If the ST2+ SCMP | ayer entity is sent a drop-party.ind primtive from
the UNI 3.1 signaling |ayer entity, the ST2+ SCWP | ayer entity
responds with a drop-party.resp primtive, and then the VC di sconnect
processing is assuned to be conpleted. |If the ST2+ SCWP | ayer entity
is sent a drop-party.conf primtive, the VC di sconnect processing is
assuned to be conpl eted

6.6 Additional SCWMP Processing Rul es

Thi s subsection specifies the additional SCWVP processing rul es that
are defined in RFC 1819 ST2+ protocol specification. The follow ng
additional rules are applied when the previous hop or next hop is
connected with an ATM connection in the ST2+ SCWP | ayer entity.

6.6.1 Additional connect.req processing rules

When a connect.req primtive is sent to the ST2+ SCMP | ayer entity
for the next hop, the entity confirnms whether or not the VC for the
next hop exists.

If it does, the entity forwards a CONNECT nessage that does not
i nclude a VC-type common SCVWP el enent to the next hop

If it does not, the entity selects a VC style. If the result is a
PVC or a reverse channel of a bi-directional point-to-point SVC used
by an existing stream the VC state is set to occupied. The entity
forwards a CONNECT nessage with a VC-type comon SCMP el enent t hat
reflects the result of the selection to the next hop

6.6.2 Additional connect.ind processing rules

The ST2+ SCWP | ayer entity for the previous hop confirns whether or
not the CONNECT nessage includes a VC-type common SCWVP el enent.
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If a VC-type common SCMP el enent is not included and the VC for the
next hop exists, a connect.ind primtive is sent to the routing
machine. |If the VC for the next hop does not exist, a REFUSE nessage
is forwarded to the previous hop

If a VC-type common SCMP el enent is included and a point-to-point
SVC, whose calling party is the upstreamor downstream or a point-
to-multipoint SVCis specified, a connect.ind primtive is sent to
the routing machine. |If a PVC or a reverse channel of a bi-
directional point-to-point SVC used by an existing streamis
specified and the specified VC exists, the VC state is set to
occupi ed and a connect.ind prinitive is sent to the routing machine.
O herwi se, a REFUSE nessage is forwarded to the previous hop

6.6.3 Additional change.req processing rules

When a change.req primtive is sent to the ST2+ SCWP | ayer entity for
the next hop, the entity rel eases the VC whose process is shown in
section 6.5. 3.

Then, the entity selects a VC style. If the result is a PVC or a
reverse channel of a bi-directional point-to-point SVC used by an
existing stream the VC state is set to occupied. The entity
forwards a CHANCE nessage with a VC-type common SCWP el enent t hat
reflects the result of the selection to the next hop

6.6.4 Additional change.ind processing rules

The ST2+ SCMWP | ayer entity for the previous hop confirns whether the
CHANGE nessage includes a VC-type conmon SCMWP elenent. |If a VC-type
common SCWP el ement is not included, a REFUSE nmessage is forwarded to
the previous hop.

If a VC-type comopn SCVP el enent is included, the entity rel eases the
VC whose process is shown in section 6.5.3. |If the elenent specifies
a point-to-point SVC, whose calling party is the upstream or
downstream or a point-to-nultipoint SVC, a change.ind primtive is
sent to the routing machine. 1f a PVC or a reverse channel of a bi-
directional point-to-point SVC used by an existing streamis
specified and the specified VC exists, the VC state is set to
occupi ed and a change.ind primtive is sent to the routing machine.

O herwi se, a REFUSE nessage is forwarded to the previous hop

6.6.5 Additional accept.req processing rules
When an accept.req primtive is sent to the ST2+ SCMP | ayer entity

for the previous hop, the entity confirns the state of the UNI 3.1
signaling layer entity. |If the state of the entity is other than W
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or Ul0, the accept.req primtive is queued and is processed after the
state changes to U0 or U1O0.

If the state of the entity is U0 or UlLO, the ST2+ SCWP | ayer entity
confirns whether or not the VC for the previous hop exists. |If it
does, an ACCEPT nessage is forwarded to the previous hop

If it does not and the CONNECT or CHANCE nessage that corresponds to
the accept.req primtive specified a point-to-point SVC whose calling
party is the upstreamor a point-to-nultipoint SVC, then the entity
processes an incomng call that is shown in section 6.5.2. If the

i ncom ng call processing succeeds, an ACCEPT nessage is forwarded to
the previous hop. |f the CONNECT or CHANGE nessage that corresponds
to the accept.req primtive specified a point-to-point SVC whose
calling party is downstream the entity converts fromthe | P address
of the previous hop to the ATM address, and then the entity processes
an outgoing call that is shown in section 6.5.1. |f the outgoing
call processing succeeds, an ACCEPT nessage is forwarded to the

previ ous hop. For cases other than those described above or if the
incom ng or outgoing call processing fails, a REFUSE nessage is
forwarded to the previous hop and a disconnect.ind primtive is sent
to the routing machine.

6.6.6 Additional accept.ind processing rules

When an ACCEPT nessage is processed in the ST2+ SCWP | ayer entity for
the next hop, the entity confirnms the state of the UNI 3.1 signaling
|l ayer entity. |If the state of the entity is other than U0 or ULO,
the ACCEPT nessage is queued and is processed after the state changes
to U0 or U10.

If the state of the entity is U0 or UlO, the ST2+ SCWP | ayer entity
confirns whether or not the VC for the next hop exists. If it does,
an accept.ind prinmtive is sent to the routing machine.

If it does not and the CONNECT or CHANCE nessage that corresponds to
t he ACCEPT nessage specified a point-to-point SVC whose calling party
is the upstreamor a point-to-nultipoint SVC, then the entity
converts fromthe I P address of the next hop to the ATM address, and
then the entity processes an outgoing call that is shown in section
6.5.1. |If the outgoing call processing succeeds, an accept.ind
primtive is sent to the routing machine. |f the CONNECT or CHANCE
message that corresponds to the ACCEPT message specified a point-to-
poi nt SVC whose calling party is downstream the entity processes an
incomng call that is shown in section 6.5.2. |If the incom ng cal
processi ng succeeds, an accept.ind primtive is sent to the routing
machi ne. For cases other than those described above or if the

i ncom ng or outgoing call processing fails, a refuse.ind primtive is
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sent to the routing machine and a DI SCONNECT nmessage is forwarded to
the next hop

6.6.7 Additional disconnect.req processing rules

At first, the ST2+ SCWP | ayer entity for the next hop forwards a
DI SCONNECT nmessage to the next hop

And then, after the disconnect.req processing, if there are no nore
targets that are connected downstream of the entity and the entity is
not waiting for an ACCEPT or REFUSE nessage response fromtargets,
the entity rel eases the VC whose process is shown in section 6.5.3.

6.6.8 Additional disconnect.ind processing rules

AT first, after the disconnect.ind processing, if there are no nore
targets that are connected downstream of the ST2+ SCWP | ayer entity
for the previous hop and the entity is not waiting for an ACCEPT or
REFUSE nessage response fromtargets, the entity rel eases the VC
whose process is shown in section 6.5.3.

And then, the entity sends a disconnect.ind primtive to the routing
machi ne.

6.6.9 Additional refuse.req processing rules

At first, the ST2+ SCWP | ayer entity for the previous hop forwards a
REFUSE nessage to the previous hop

And then, after the refuse.req processing, if there are no nore
targets that are connected downstream of the entity and the entity is
not waiting for an ACCEPT or REFUSE nessage response fromtargets,
the entity rel eases the VC whose process is shown in section 6.5.3.

6.6.10 Additional refuse.ind processing rules

At first, after the refuse.ind processing, if there are no nore
targets that are connected downstream of the ST2+ SCWP | ayer entity
for the next hop and the entity is not waiting for an ACCEPT or
REFUSE nessage response fromtargets, the entity rel eases the VC
whose process is shown in section 6.5. 3.

And then, the entity sends a refuse.ind primtive to the routing
machi ne.
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6. 6.11 SVC di sconnect processing
When the ST2+ SCWP | ayer entity for the previous hop is sent a SVC
di sconnect processing fromthe UNI 3.1 signaling | ayer entity and
then the SVC di sconnect processing is conpleted, the entity forwards
a REFUSE nessage to the previous hop and sends a di sconnect.ind
primtive to the routing machine.
VWhen the ST2+ SCWP | ayer entity for the next hop is sent a SVC
di sconnect processing fromthe UNI 3.1 signaling | ayer entity and
then the SVC di sconnect processing is conpleted, the entity sends a
refuse.ind primtive to the routing machi ne and forwards a DI SCONNECT
message to the previous hop.

6.7 UNI 3.1 Signaling Information El ement Codi ng Rul es
The ST2+ over ATM protocol does not specify the coding rul es needed
for the following information elenents in UNI 3.1 signaling. The
usages of these information elenents are specified in [10].
o Protocol discrinnator
0 Call reference
o Message type
0 Message length
0o Call state
o0 Called party nunber
0 Called party subaddress
0 Calling party nunber
o0 Calling party subaddress
o Cause
0 Connection identifier
0 Broadband repeat indicator

o Restart indicator

0 Broadband sendi ng conplete
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o Transit network selection
o Endpoi nt reference
0 Endpoint state
6.7.1 ATM adapt ati on | ayer paraneters coding

The SETUP and ADD PARTY nessages in the ST2+ over ATM protocol nust

i nclude an ATM adaptation | ayer paraneters information elenment. The
CONNECT nessage nmay or nay not include this elenment. The coding
rules for the fields are as foll ows.

o The AAL Type is set to AALS

0 The val ue of the Forward nmaxi mnum CPCS size field is set to the sane
as that of the MaxMsgSize field in the CONNECT SCMP nessage
corresponding to the SETUP or ADD PARTY nessage.

olf the VCis established as a point-to-point call, the value of the
Backward maxi mum CPCS size field is set the sane as that of the
Forward maxi mum CPCS size field. |If the VCis established as a
poi nt-to-nultipoint call, the value of the Backward maxi num CPCS
size field is set to zero

0 The SSCS type is set to null.
6.7.2 ATMtraffic descriptor coding

If the Null FlowSpec is specified in the ST2+ over ATM protocol, the
coding rules for the fields in the ATMtraffic descriptor information
element in the SETUP nmessage are as foll ows.

0 The val ue of the Forward PCR (CLP=0+1) field depends on the
specification of the ATM network. The Forward PCR (CLP=0+1) field
in each ATMinterface in an inplenentation nmust be configurable to
any val ue between zero and 16, 777, 215.

olIf the VCis established as a point-to-point call, the value of the
Backward PCR (CLP=0+1) field is set the sanme as that of the Forward
PCR (CLP=0+1) field. |If the VCis established as a point-to-
mul tipoint call, the value of the Backward PCR (CLP=0+1) field is
set to zero.

o0 The Best effort indication nust be present.

If the Controlled-Load Service FlowSpec is specified, the coding
rules for the fields are as foll ows.
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The val ue of the Forward PCR (CLP=0+1) field depends on the
specification of the ATM network. The Forward PCR (CLP=0+1) field
in each ATMinterface in an inplenentation nmust be configurable to
any val ue between zero and 16, 777, 215

If the VCis established as a point-to-point call, the value of the
Backward PCR (CLP=0+1) field is set the same as that of the Forward
PCR (CLP=0+1) field. |If the VCis established as a point-to-

mul tipoint call, the value of the Backward PCR (CLP=0+1) field is
set to zero.

The nethod for calculating the Forward SCR (CLP=0+1) field is shown
in section 5.

If the VCis established as a point-to-point call, the value of the
Backward SCR (CLP=0+1) field is set the sanme as that of the Forward
SCR (CLP=0+1) field. |If the VCis established as a point-to-
mul ti point call, this field must not be present.

The nethod for calculating the Forward MBS (CLP=0+1) field is shown
in section 5.

If the VCis established as a point-to-point call, the value of the
Backward MBS (CLP=0+1) field is set the same as that of the Forward
MBS (CLP=0+1) field. |If the VCis established as a point-to-
multipoint call, this field nust not be present.

The Best effort indication, Taggi ng backward, and Taggi ng forward
fields nmust not be present.

6. 7.3 Broadband bearer capability coding

If the Null FlowSpec is specified in the ST2+ over ATM protocol, the
coding rules for the fields in the Broadband bearer capability
informati on el enent in the SETUP nessage are as foll ows.

(]

The Bearer class depends on the specification of the ATM networ k.
The Bearer class in each ATMinterface in an inplenmentation nust be
configurable as either BCOB-X or BCOB-C. BCOB-X is recommended as
the default configuration

The Traffic type and Tim ng requirements fields nust not be
present.

The Susceptibility to clipping field is set to not susceptible to
cli ppi ng.
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olIf the VCis established as a point-to-point call, the User plane
connection configuration field is set to point-to-point, and if the
VC is established as a point-to-nultipoint call, it is set to

poi nt-to-nmul tipoint.

If the Controlled-Load Service FlowSpec is specified, the coding
rules for the fields are as foll ows.

0 The Bearer class depends on the specification of the ATM networ k.
The Bearer class in each ATMinterface in an inplenmentation nust be
configurable as either BCOB-X or BCOB-C. BCOB-X is reconmended as
the default configuration

o If the Bearer class is BCOB-X, the Traffic type and Tim ng
requirenents fields depend on the specification of the ATM network.
The Traffic type and Timng requirenents fields in each ATM
interface in an inplenmentation nust be configurable as either no
i ndication or VBR and Not required, respectively. No indication is

recomrended as the default configuration. |If the Bearer class is
BCOB-C, the Traffic type and Tim ng requirenments fields rmust not be
present.

0 The Susceptibility to clipping field depends on the specification
of the ATM network. The Susceptibility to clipping field in each
ATMinterface in an inplenentation nust be configurable as either
not susceptible to clipping or susceptible to clipping. Not
susceptible to clipping is recoormended as the default
configuration.

olf the VCis established as a point-to-point call, the User plane
connection configuration field is set to point-to-point, and if the
VC is established as a point-to-nultipoint call, it is set to

poi nt-to-mul ti point.
6. 7.4 Broadband high | ayer information coding
The SETUP and ADD PARTY nessages in the ST2+ over ATM protocol nust
i nclude a Broadband hi gh | ayer information information el ement. The
coding rules for the fields are as foll ows.

o0 The High layer information type is set to User specific.

o The first 6 bytes in the High layer information field are set to
the SID of the stream corresponding to the VC
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6. 7.5 Broadband | ow | ayer information codi ng

The SETUP and ADD PARTY nessages in the ST2+ over ATM protocol nust
i nclude a Broadband | ow |l ayer information information el enent. The
CONNECT nessage nmay or nay not include this elenment. The coding
rules for the fields are as foll ows.

o0 The User information |layer 3 protocol field is set to ISOIEC TR
9577.

o The IPl fieldis set to | EEE 802. 1 SNAP (0x80).
o The QU field is set to | ANA (0x00-00-5E)
o The PIDfield is set to ST2+ (TBD).

6.7.6 QoS paraneter coding

If the Null FlowSpec is specified in the ST2+ over ATM protocol, the
coding rules for the fields in the QoS paraneter in the SETUP nmessage
are as follows.

0 The QoS class forward and QoS cl ass backward fields are set to QS
class 0.

If the Controlled-Load Service FlowSpec is specified, the coding
rules for the fields are as foll ows.

0 The QS class forward and QoS cl ass backward fields depend on the
specification of the ATM network. The QS class forward and QS
cl ass backward fields in each ATMinterface in an inplenmentation
must be configurable as either QS class 0 or Q@S class 3. QS
class 0 is recommended as the default configuration

7. Security Considerations

The ST2+ over ATM protocol nodifies RFC 1819 ST2+ protocol, but
basically these nodifications are m ni num extensi ons for ATM support
and bug fixes, so they do not weaken the security of the ST2+

pr ot ocol

The ST2+ over ATM protocol specifies protocol interaction between
ST2+ and UNI 3.1, and this does not weaken the security of the UN
3.1 protocol

In an ST2+ agent that processes an incomng call of SVC if the

i ncom ng SETUP nessage contains the calling party nunber and if it is
verified and passed by the ATM network or it is provided by the

Suzuki I nf or mat i onal [ Page 41]



RFC 2383 ST2+ over ATM August 1998

network, then it is feasible to use the calling party nunber for part
of the calling party authentication to strengthen security.
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Appendi x A. RFC 1819 ST2+ Errata

Al 4.3 SCW° Reliability

The foll owi ng sentence in the second paragraph:

< For some SCMP nessages (CONNECT, CHANGE, JO N, and STATUS) the
shoul d be changed to

> For sonme SCMP nessages (CONNECT, CHANGE, and JON) the

A2 4.4.4 User Data

The foll owi ng sentence:

< option can be included with ACCEPT, CHANGE, CONNECT, DI SCONNECT, and
< REFUSE nessages. The format of the UserData paraneter is shown in

shoul d be changed to

> option can be included with ACCEPT, CHANGE, CONNECT, DI SCONNECT, NOTI FY,
> and REFUSE nessages. The format of the UserData paraneter is shown in

A.3 5.3.2 QOher Cases
The foll owi ng sentence:

< CONNECT with a REFUSE nessage with the affected targets specified in
< the TargetList and an appropriate ReasonCode (StreanExists).

shoul d be changed to

> CONNECT with a REFUSE nessage with the affected targets specified in
> the TargetList and an appropriate ReasonCode (Target Exi sts).

A4 5.5.1 Msmatched Fl owSpecs
The foll owi ng sentence:

< notifies the processing ST agent which should respond with ReasonCode
< (Fl owsSpecM smat ch) .

shoul d be changed to

> notifies the processing ST agent which should respond with a REFUSE
> nessage w th ReasonCode (Fl owSpecM snatch).
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A5 6.2.1 Problenms in Stream Recovery
The foll owi ng sentence:

sonme time after a failure. As a result, the ST agent attenpting the
recovery may recei ve ERROR nessages for the new CONNECTs that are

féilure, and will interpret the new CONNECT as resulting froma
routing failure. It will respond with an ERROR nmessage with the
appropri ate ReasonCode (StreankExists). Since the timout that the ST

remants of the broken streamwill soon be torn down by a DI SCONNECT
message. Therefore, the ST agent that receives the ERROR nessage with
ReasonCode (Streankxi sts) should retransmit the CONNECT nessage after

ANNNNNNNNANNAN

shoul d be changed to

sone time after a failure. As a result, the ST agent attenpting the
recovery may recei ve REFUSE nessages for the new CONNECTs that are

failure, and will interpret the new CONNECT as resulting froma
routing failure. It will respond with a REFUSE nessage with the
appropri ate ReasonCode (TargetExists). Since the tinmeout that the ST

}éﬁnants of the broken streamwi |l soon be torn down by a DI SCONNECT
message. Therefore, the ST agent that receives the REFUSE nessage wth
ReasonCode (Target Exi sts) should retransmt the CONNECT nessage after

VVVVVVYVYVYVYV

A.6 6.3 Stream Preenption}

The foll owi ng sentence:

< (least inmportant) to 256 (nmost inportant). This value is

shoul d be changed to

> (least inmportant) to 255 (nost inportant). This value is

A.7 10.2 Control PDUs

The foll owi ng sentence:

<0 Reference is a transaction nunber. Each sender of a request contro
< message assigns a Reference nunber to the message that is unique

< wth respect to the stream

shoul d be changed to
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>0 Reference is a transaction nunber. Each sender of a request contro
> message assigns a Reference nunber to the message that is unique
> with respect to the stream for nmessages generated by each agent.

A8 10.3.4 Oigin

The fol | ow ng:

< e o I e e ol i I T T T S S e e e e i i ol it T R R
< | PCode =5 | PByt es | Next Pcol | Ori gi nSAPByt es

< R e s T o T S R El ok i R e e S S e o o s
shoul d be changed to

> B i s T T i i o S o T Ji I

| PCode = 4 | PByt es | Next Pcol | Ori gi nSAPByt es
> i i i T i I S i e s o o i i

\Y

A9 10.4.1 ACCEPT

The foll owi ng sentence:

<0 | PHops is the nunber of |P encapsul ated hops traversed by the
< stream This field is set to zero by the origin, and is increnented
< at each | P encapsul ati ng agent.

shoul d be changed to

>0 | PHops is the nunber of | P encapsul ated hops traversed by the
> stream

A .10 10.4.2 ACK

The foll ow ng:

< R i T I e T S S e S TR S T e i I S e S e e e e o o
< | OpCode = 2 | 0 Tot al Byt es
< i T s i o S i i S R I S I S S S M

shoul d be changed to

> R i T I e T S S e S TR S T e i I S e S e e e e o o
> | OpCode = 2 | 0 Total Bytes = 16
> i T s i o S i i S R I S I S S S M
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A 11 10.4.3 CHANGE

The foll owi ng sentence:

<0 I (bit 7) is used to indicate that the LRMis permitted to interrupt
shoul d be changed to

>0 I (bit 9) is used to indicate that the LRMis permtted to interrupt
A 12 10.4.7 HELLO

The fol | ow ng:

< e o I e e ol i I T T T S S e e e e i i ol it T R R
< | Code = 7 | R 0 Tot al Byt es
< R e s T o T S R El ok i R e e S S e o o s

shoul d be changed to

> B i s T T i i o S o T Ji I
> | OpCode = | R 0 Tot al Bytes = 20
> R e s T o T S R El ok i R e e S S e o o s

~

A 13 10.4.9 JO N REJECT
The foll owi ng sentence:

<0 Ref erence contains a nunber assigned by the ST agent sending the
< REFUSE for use in the acknow edgi ng ACK

shoul d be changed to

>0 Ref erence contains a nunber assigned by the ST agent sending the
> JO N-REJECT for use in the acknow edgi ng ACK

A 14 10.4.13 STATUS- RESPONSE

The foll owi ng sentence:

< possi bly Goups of the stream It the full target list can not fit in
shoul d be changed to

> possi bly G oups of the stream If the full target list can not fit in
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A. 15 10.5.3 ReasonCode
The foll ow ng:

< 32 PCodeUnknown Control PDU has a paraneter with an invalid
< PCode.

shoul d be renoved because a commpn SCMP el enent with an unknown PCode
is equivalent to the UserData (RFC 1819, Section 10. 3. 8).
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Ful I Copyright Statenent
Copyright (C) The Internet Society (1998). All R ghts Reserved.

Thi s docunent and translations of it may be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation my be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
included on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zations, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS |S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE
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