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| ESG Not e

As of this witing, no current |EEE standard supports the use of
"jumbo frames" (MIU greater than 1500). Although this docunent
contai ns recommended mechani sms to detect problens in the path,
interoperability and reliability of non-standard extensions cannot be
assured. Both inplementors and users of the protocol described here
shoul d exercise caution in its use.

Abst ract

The Poi nt-to-Point Protocol over Ethernet (PPPoE), as described in
RFC 2516, nmandates a naxi mum negoti ated Maxi mum Receive Unit (MRU) of
1492. Thi s docunent outlines a solution that relaxes this
restriction and allows a maxi nrum negoti ated MRU greater than 1492 to
m ninmize fragnentation in next-generation broadband networKks.

Arberg, et al. I nf or mat i onal [ Page 1]



RFC 4638 PPPoE MRU MTU | ncrease Sept enber 2006

Tabl e of Contents

1. IntroduCti On ... 2
2. Termnol Ogy . ... 4
3. Proposed Sol Ution . ... ... e 4
4. PPPOE Di SCOVEIY Stage . ..ottt e e e e e 5
5. LCP Considerati ONS .. ... ... 5

5.1. MRU Negotiati ONS . ... ... e 5

5.2. MRU Test and Troubleshooting .......... ... ... ... ... ... .. .... 6
6. Security Considerati ONS . ....... ... e 7
7. TANA Considerati ONS ... ...t 7
8. ACKNOW edgement S . .. ... 7
9. Normative References ......... ... e 7
10. Informative References ......... .. . . . i 8

1. Introduction

As broadband networ k designs are changing fromPCinitiated PPPoOE [ 1]
sessions in a conbined Ethernet/Asynchronous Transfer Mde (ATM
setup, as shown in Figure 1, to nore intelligent PPPOE-capable

Resi dential Gateway (RG and G gabit Ethernet/ATM broadband network
designs, as shown in Figures 2 and 3, the need to increase the

maxi mum transmit and receive unit in the PPPoE protocol is becom ng
nmore inportant in order to reduce fragnentation in the network.

R PPPOE session ------------------ >
+----- + +----- +
+o- oo | | | |
[P -------em- - - | CPE| - ---------- | DSLAM ----------- | BRAS|
+--+ <Ethernet> +---+ <ATM> | | <ATM> | |
Fomm - - + Fomm - - +

Figure 1. Initial broadband network designs w th PPPoE

In the network design shown in Figure 1, fragnentation is typically
not a problem since the subscriber session is PPPoE end to end from
the PCto the BRAS. Therefore, a PPP-negotiated MRU of 1492 octets
is fully acceptable, as it makes the | argest PPPoE frane adhere to
the standard Ethernet MU of 1500 octets.
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<----- | POE - ---- > Kemmmm--- PPPOE session --------- >
+- - - - - + +- - - - - +
+- -+ +---+ | |
| POl - - e | RG-----o--- | DSLAM - ----------- | BRAS|
+--+ <Ethernet> +---+ <ATM> | | <G gE> | |
R S + R S +

Figure 2. Next-generation broadband network designs w th PPPoE

In the network design shown in Figure 2, fragnentation becones a
maj or problem since the subscriber session is a conbination of |PoE
and PPPoE. The |PoE typically uses a Maxi mum Transit Unit (MIU) of
1500 octets. However, when the Residential Gateway and the Broadband
Renot e Access Server (BRAS) are the PPPoE session endpoints and
therefore negotiate an MTU MRU of 1492 octets, the result is a |arge
nunber of fragmented packets in the network.

<----- | POE - ---- > <---- PPPOA ----> <- PPPOE session ->
+--m - - + +--m - - +
4o+ oot | I
| POl - - e | RG----ooo--e- | DSLAM - ----------- | BRAS|
+--+ <Ethernet> +---+ <ATM> | | <G gE> | |
+--- - - + +--- - - +

R LR PPPOA ------------- > <- PPPoE session ->
+o-m o - + +o-m o - +
4o+ +eoo | | | |
|PCl------------ | CPE| ------------ | DSLAM ------------ | BRAS|
- -+ <ATM> ——— <ATM> | | <G gE> | |
+----- + +----- +

Figure 3. Broadband network designs w th PPPoA-to- PPPOE conversion

In the network design shown in Figure 3, which is studied by the
DSL- Forumin the context of the mgration to Ethernet for broadband
aggregation networks, fragnentation is not the only probl emwhen MRU
di fferences exist in Point-to-Point Protocol over AAL5 (PPPoA) and
PPPOE sessi ons.

The subscriber session is a PPP session running over a combi nation of
PPPoA and PPPoE. The PPP/ PPPoA host typically negotiates a 1500-
octet MRU. Wdely depl oyed PPP/ PPPOA hosts in Custoner Prenises

Equi prent (CPE) do not support a 1492-octet MRU, which creates an
issue in turn for the BRAS (PPPoE server) if strict conpliance to RFC
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2516 [1] is nmandated. For PPP/PPPoA hosts capable of negotiating a
1492-octet MRU size, then we are back to a fragnentation issue.

2. Term nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [3].

ATM - Asynchronous Transfer Mode
PPP - Poi nt-to-Point Protocol
PPPOA - PPP over AALS5

PPPoE - PPP over Ethernet

MU - Maxi mum Transnit Unit

MRU - Maxi mum Receive Unit

PC - Personal Conputer

CPE - Customer Prem ses Equi pnent
RG - Residential Gateway

BRAS - Broadband Renote Access Server

DSLAM - Digital Subscriber Line Access Miltipl exer

PPPoOE - client PC, RG or CPE that initiates a PPPoE session
PPPoE - server BRAS term nating PPPOE sessions initiated by client
PADI - PPPoE Active Discovery Initiation

PADO - PPPoE Active Discovery Ofer

PADR - PPPoE Active Discovery Request

PADS - PPPoE Active Discovery Session-confirmation

3. Proposed Solution

The procedure described in this docunment does not strictly conformto
| EEE standards for Ethernet packet size but relies on a wdely

depl oyed behavi or of supporting franes with Ethernet packet format,
but exceedi ng the maxi mum packet | engths defined by [4].

Si nce next-generation broadband networks are built around Ethernet
systens supporting baby-giants and junbo franmes with payl oad sizes

| arger than the normal Ethernet MIU of 1500 octets, a BRAS acting as
a PPPoE server MJST support PPPoE MRU negoti ations |arger than 1492
octets in order to limt the anount of fragnented packets in networks
simlar to those described in Section 1.

By default, the Maxi mum Receive-Unit (MRU) option MJIST follow the
rules set forward in RFC 1661 [2] but MJUST NOT be negotiated to a
size larger than 1492 to guarantee conpatibility wth Ethernet
network segnments limted to 1500-octet frames. |In such a case, as

t he PPPOE header is 6 octets and the PPP Protocol IDis 2 octets, the
PPP MRU MUST NOT be greater than 1492.
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5

5

An optional PPPOE tag, "PPP-Mx-Payload", allows a PPPoE client to
override this default behavior by providing a maxi mum size for the
PPP payload it can support in both the sending and receiving
directions. Wen such a tag is received by the PPPoE server, the
server MAY allow the negotiation of an MRU | arger than 1492 and the
use of an MIU |l arger than 1492, subject to limtations of its |oca
configuration and according to the rules set forward in RFC 1661 [ 2],
within the limts of the maxi num payl oad size indicated by the PPPoE
client.

PPPoE Di scovery Stage

If a PPPOE client wants to use an MIU MRU hi gher than 1492 octets,
then it MUST include an optional PPP-Max-Payload Tag in the PADI and
PADR packets. [If the PPPoE server can support an MIU MRU hi gher than
1492 octets, it MJIST respond with an echo of the clients tag in the
PADO and PADS packets when the PPP-Max-Payload tag is received from
the client.

Tag- nane: PPP- Max- Payl oad

Tag-val ue: 0x0120

Tag-length: 2 octets

Tag-val ue: binary encoded val ue (max PPP payl oad in octets)

Tag- descri pti on:

This TAG indicates that the client and server are capabl e of
supporting a gi ven maxi mum PPP payl oad greater than 1492 octets for
both the sending and receiving directions. Note that this val ue
represents the PPP payload; therefore it is directly conparable with
the val ue used in the PPP MRU negoti ati on.

LCP Consi der ati ons
1. MRU Negoti ations

Since Ethernet (w thout junmbo franes) has a maxi mum payl oad si ze of
1500 octets, the PPPOE header is 6 octets, and the PPP Protocol IDis
2 octets, the Maxi mum Receive-Unit (MRU) option MJST NOT be
negotiated to a size larger than 1492, unless both the PPPoE client
and server have indicated the ability to support a larger MRU in the
PPPoE Di scovery Stage.

The initial MRU negotiation for the PPP/ PPPOE server MJST follow a
fl ow as shown bel ow
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I f PPPOE {

PPP_MRU Max = 1492

I f (PPP-Max- Payl oad- Tag) AND ( PPP- Max- Payl oad- Tag > 1492)
Then PPP_VMRU Max = m n ( PPP-Max- Payl oad- Tag, Interface MIU- 8)

}
"Normal " PPP_MRU Negoti ation (PPP_MRU Max)

If the PPP-Max-Payload tag is present and greater than 1492, it MJST
be considered along with the server’s interface MIU settings when the
maxi mum val ue is selected for the nornmal RFC 1661 [2] MRU negoti ation
whi ch decides the actual MRU to use.

If the PPP-Max-Payload tag isn't present or is present but bel ow
1492, then the existing MRU constraint of 1492 octets MJIST stay
appl i cabl e, thus preserving backward conpatibility.

This, in summary, indicates the follow ng behavior:
1. \When a "PPP-Max- Payl oad" tag is received,

a. the value in this tag will indicate the nmaxi mum VRU al |l owed to
be accepted or suggested in an MRU negotiation; and

b. if MRUIis not negotiated, then RFC 1661 [2] will set the
default MRU at 1500. This will say that the "PPP-Mx-Payl oad"
tag can have a value greater than 1500, but in this case RFC
1661 [2] sets the default MRU to 1500, and only if MRU s
negoti ated hi gher (up to maxi num payl oad) will the "PPP-Max-
Payl oad" tag val ue be used.

2. \Wen a "PPP-Max- Payl oad" tag is not received by either end, then
RFC 2516 [1] sets the rule.

5.2. MRU Test and Troubl eshooti ng

If the MRUis negotiated to a value larger than 1492 octets, the
sendi ng side SHOULD have the option of sending one or nmore MRU si zed
Echo- Request packets once the session is opened. This allows it to
test that the receiving side and any internedi ate Ethernet segnents
and equi pnent can handl e such a packet size.

If no Echo-Replies are received, the sending side MAY choose to
repeat the test with 1492 octets Echo- Request packets. [|f these
packets receive replies, the sending side MJST not send packets
bi gger than 1492 octets for this session.
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This capability SHOULD be enabl ed by default. |t SHOULD be
configurabl e and MAY be di sabl ed on networks where there is some
prior know edge indicating that the test is not necessary.

6. Security Considerations

Thi s docunent does not introduce new security issues. The security
consi derations pertaining to the original PPPoE protocol [1] remain
rel evant.

7. |1 ANA Consi derations

Thi s docunent defines a new value in a space that currently has no

| ANA registry. There is work in progress to define a registry [5]
and that docunent already contains the val ue assigned here. No | ANA
action is required for this docunent.
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2006).

Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS OR | MPLI ED

I NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE CF 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

Intellectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that mght be clainmed to
pertain to the inplenentation or use of the technol ogy described in
this docunment or the extent to which any |license under such rights

m ght or might not be avail able; nor does it represent that it has
made any i ndependent effort to identify any such rights. [Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of I PR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nade available, or the result of an
attenpt made to obtain a general |icense or permssion for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line | PR repository at
http://ww.ietf.org/ipr

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technology that nay be required to inpl enent
this standard. Please address the information to the |ETF at
ietf-ipr@etf.org.
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