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to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
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Abst r act

A generic VPLS solution for E-Tree services is proposed which uses
VLANs to indicate root/leaf traffic. A VPLS Provider Edge (PE) nodel

is illustrated as an exanple for the solution. In the solution, E-
Tree VPLS PEs are interconnected by PW which carry the VLAN
indicating the E-Tree attribute, the MAC address based Ethernet
forwardi ng engine and the PWwork in the same way as before. A
signaling nechanismfor E-Tree capability and VLAN mappi ng
negotiation is further described.
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1. Introduction

The E-Tree service is defined in Metro Ethernet Forum (MEF) as a

Root ed- Mul ti poi nt EVC service. It is a nultipoint Ethernet service
with special restrictions: the frames froma root may be received by
any other root or leaf, and the franes froma | eaf nay be received by
any root, but MJST not be received by a |eaf. Further, an E-Tree
service may include nultiple roots and nultiple | eaves. Al though VPVM5
or P2MP nmulticast is a somewhat sinplified version of this service,
in fact, there is no exact corresponding termninology in | ETF.

[Etree-req] gives the requirenents for providing E-Tree solutions in
the VPLS and the need to filter leaf-to-leaf traffic.

[ Vpl s-etree] describes a PWcontrol word based E-Tree sol ution, where
a bit in the PWcontrol word is used to indicate the root/| eaf
attribute for a packet. The Ethernet forwarder in the VPLS is al so
extended to filter the leaf-to-leaf traffic based on the <ingress
port, egress port, CWL-bit> tuple.

[Etree-2PW proposes another E-Tree sol ution where root and | eaf
traffic are classified and forwarded in the same VSI but with two
separate PW.

Both solutions are only applicable to "VPLS only" networks.

In fact, VPLS PE usually consists of a bridge nodule itself (see

[ RFC4A664] and [ RFC6246]); noreover, E-Tree services may cross both
Et hernet and VPLS domains. Therefore, it is necessary to devel op an
E- Tree solution both for "VPLS only" scenarios and for interworking
bet ween Ethernet and VPLS

| EEE 802.1 has incorporated the generic E-Tree solution in the | atest
versi on of 802.1Q [802.1aq], which is just an inprovenent on the
traditional asymmetric VLAN nechani sm (the use of different VLANs to
indicate E-Tree root/l eaf attributes and prohibiting | eaf-to-I|eaf
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traffic with the help of VLANs was first standardized in | EEE 802. 1Q
2003). In the solution, VLANs are used to indicate root/| eaf
attribute of a packet: one VLANID is used to indicate the franes
originated fromthe roots and another VLAN ID is used to indicate the
franes originated fromthe | eaves. At a leaf port, the bridge can
then filter out all the frames fromother |eaf ports based on the
VLAN ID. It is better to reuse the sane mechanismin VPLS than to
devel op a new nechanism The latter will introduce nore conplexity to
interwork with I EEE 802. 1Q sol ution

Thi s docunent introduces how the Ethernet VLAN solution can be used
to support generic E-Tree services in the VPLS. The sol ution proposed
here is fully conpatible with the | EEE bridge architecture and the

| ETF PWE3 technology, thus it will not change the FIB (such as
installing E-Tree attributes in the FIB), or need any specially
tailored inplenmentation. Furthernore, VPLS scalability and sinplicity
is also well kept. Wth this nmechanism it is also convenient to
depl oy a converged E-Tree service across both Ethernet and MPLS

net wor ks.

Firstly, a typical VPLS PE nodel is introduced as an exanple; the
nmodel is then extended in which a Tree VSI is connected to a VLAN
bridge with a dual -VLAN interface.

Thi s docunent then di scusses the PWencapsul ati on and PW processi ng
such as VLAN mappi ng options for transporting E-Tree services in a
VPLS

Finally, it describes the signaling extensions for E-Tree support and
PE processing procedures.

2. Conventions used in this docunent
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

3. Term nol ogy
E-Tree: a Rooted-Miltipoint EVC service as defined in MEF 6.1

EVC. Ethernet Virtual Connection, as defined in MEF 4.0
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FI B: Forwarding Information Base, or forwarding table
T-VSI: Tree VSI, a VSI with E-Tree support

Root AC, an AC attached with a root

Leaf AC, an AC attached with a | eaf

C- VLAN, Custonmer VLAN

S-VLAN, Service VLAN

B- VLAN, Backbone VLAN

Root VLAN, a VLAN ID used to indicate all the frames that are
originated at a root AC

Leaf VLAN, a VLAN ID used to indicate all the frames that are
originated at a leaf AC

|-SI D, Backbone Service Instance ldentifier, as defined in | EEE
802. 1ah

4. PE Model with E-Tree Support
"VPLS only" PE architecture as shown in Fig. 1 of [Etree-req] is a
simplification of the VPLS and PWE3 architecture, several common VPLS
PE architectures are discussed in nore details in [ RFC4664] and
[ RFC6246] .
Therefore, VLAN based E-Tree solution are denonstrated with the help
of a typical VPLS PE nodel. It can al so be used by other PE nodels
whi ch are di scussed in Appendi x A

4.1. Existing PE Model s

According to [ RFC4664], there are at |east three nodels possible for
a VPLS PE, including:

0 A single bridge nodule, a single VS

0 A single bridge nodule, nultiple VSIs;

o Multiple bridge nodul es, each attaches to a VSI

The second PE nodel is commonly used. A typical exanple is further

depicted in Fig. 1 and Fig. 2 [ RFC6246], where an S-VLAN bridge
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nodul e is connected to nultiple VSIs each with a single VLAN virtual

interface.
o e e e eeea oo +
| 802.1ad Bridge Mdul e Model |
I I
+---+ | R e, + R R +
| CE |--------- | G- VLAN| - - - - | |
oo | lbridge|------ | |
BERSEEEE + | |
| 0 | S-VLAN | |
| o o |
[ 0 [ Bridge | |
oo |- + | |
| CE | ----m-- | G VLAN| - - - - - - | |
ok | Ibridge|------ | |
| e + Fomm e eaaan +
o e e e eeeoo oo +
Figure 1 A nodel of 802.1ad Bridge Mdul e
o o e e e e e e eee o —eeaoo oo +
| VPLS- capabl e PE nodel |
| B T T pe e, + R e, +
| | | |VvSl-1 |------------
I I . I ::::::::::I I ------------ PWs
[ [ Bridge W ------------ [------------
| | | S-VLAN-1 +------ +
| | Modul e | o] |
I I I 0 I
| | (802. 1ad | 0 |
| | bri dge) | 0 |
I I I 0 I
| | | S-VLAN-n +------ +
| I VSI-n |-------------
| | | ::::::::::l | ............. PW
| o |-
| S + | - - - - - +
I I I
o e e e e e e aaaas I +

LAN enmul ation Interface
Figure 2 A VPLS-capabl e PE Mbodel

In this PE nodel, Ethernet franes from Custoner Edges (CEs) will
cross nultiple stages of bridge nodules (i.e., CVLAN and S-VLAN
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bridge) and a VSI in a PE before being sent on the PWto a renote PE
Therefore, the association between an AC port and a PWon a VS| as
required in [Vpls-etree] or [Etree-2PW is difficult, sonetinmes even
i mpossi bl e.

Thi s nodel could be further enhanced: Wen Ethernet frames arrive at
a PE, a root VLAN or a leaf VLAN tag is added. Then the frames with
the root VLAN tag are transnitted both to the roots and the | eaves,
while the franes with the leaf VLAN tag are transmitted to the roots
but dropped for the | eaves (these VLAN tags are renpved before the
franes are transmtted over the wire). It was denonstrated in
[802.1aq] that the E-Tree service in Ethernet networks can be well
supported with this nmechani sm

Assum ng this mechanismis inplenented in the bridge nodule, it is
quite straightforward to infer a VPLS PE nodel with two VSIs to
support the E-Tree (as shown in Fig. 3). But this nodel will require
two VSIs per PE and two sets of PW per E-Tree service, which is
poorly scalable in a |l arge MPLS/ VPLS network; in addition, both these
VSIs have to share their | earned MAC addresses.

et e e aaao-- +

| VPLS- capabl e PE nodel |

| B + oo - + |

| | | |vSl-1 |------------

| | . | ::::::::::| | ____________ PW
| | Bridge  ------------ [------------

| | | Root - +

| | Modul e | S-VLAN |

I I I I

| | (802. 1ad | |

I I bri dge) I I

| | | Leaf |

| | | S-VLAN S - + |

| I VSI-2 |--------m----

| | | ::::::::::l | ------------- PWs
I I I n I [-----mmmmm -

[ Fom e e e oo + [ Homm - - - +

I I I
T +

LAN enul ati on I nterface

Figure 3 A VPLS PE Mbdel for E-Tree with 2 VSIs
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4.2. A New PE Model with E-Tree Support

In order to support the E-Tree in a nore scal able way, a new VPLS PE
nodel with a single Tree VSI (T-VSI, a VSI with E-Tree support) is
proposed. As depicted in Fig. 4, the bridge nodule is connected to
the T-VSI with a dual -VLAN virtual interface, i.e., both the root
VLAN and the | eaf VLAN are connected to the sane T-VSI, and they
share the sane FIB and work in shared VLAN | earning. In this way,
only one VPLS instance and one set of PW is needed per E-Tree
service, and the scalability of VPLS is inproved.

e TP +
| VPLS- capabl e PE nodel |
| B + oo - +
| | | ==========| TVSI-1| ------------
+--+AC| |  eeeeeeeaa- [------------ PV
|CE |------- | Bridge ~ ------------ [------------
+-- -+ | | | Root &  +------ +
[ [ Modul e | Leaf VLAN o [
(. I 0 I
(. I 0 I
| I 0 I
| I 0 I
+---+AC | | | VLAN-N +------ +
|CE [------- I VSI-n |-------------
- - -+ | | ::::::::::l | ------------- PWs
| I | oo
[ Fom e e e oo + [ Homm - - - +
I I I
R P I +

LAN enul ation Interface
Figure 4 A VPLS PE Mbdel for E-Tree with a Single T-VSI

For an untagged port (frames over this port are untagged) or VLAN
unaware port (VLAN tags in the frames are ignored), the Ethernet
frames received fromthe root ACs SHOULD be tagged with a root C VLAN,
and optionally MAY be added wi th anot her root S-VLAN

For a C-VLAN tagged port, the Ethernet franes received fromthe root
ACs SHOULD be added with a root S-VLAN

For an S-VLAN tagged port, the S-VLAN tag in the Ethernet franes

received fromthe root ACs SHOULD be translated to the root S-VLAN in
the VPLS network domain. Alternatively, the PBB VPLS PE nodel (where
an | EEE 802. 1ah bridge nodul e is enbedded in the PE) as described in
[ PBB- VPLS] MAY be used, and a root B-VLAN or |eaf B-VLAN MAY be added
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in this case (the E-Tree attribute nay al so be indicated with two |-
SID tags in the bridge nodule, and the frames are further

encapsul ated and transported transparently over a single B-VLAN, thus
the PBB VPLS works just in the sane way as described in [PBB-VPLS]
and will be discussed no nore in this docunent). Wen many S-VLANs
are multiplexed in a single AC, the 2nd option has an advant age of
both VLAN scal ability and MAC address scal ability.

In a simlar way, the traffic fromthe |eaf ACs is tagged and
transported on the leaf C VLAN, S-VLAN or B-VLAN

In all cases, the outernost VLAN in the resulted Ethernet header is
used to indicate the E-Tree attribute of an Ethernet frane; this
docunent will use VLANto refer to this outernost VLAN for sinplicity
in the latter sections.

5. PWfor E-Tree Support
5.1. PWEncapsul ation

To support an E-Tree service, T-VSIs in a VPLS nust be interconnected
with a bidirectional Ethernet PW The Ethernet PWmay work in the
tagged node (PWtype 0x0004) as described in [ RFC4448], and a VLAN
tag must be carried in each frame in the PWto indicate the frane
originated fromeither root or leaf (the VLAN tag indicating the
frame originated fromeither root or |eaf can be translated by a
bridge nodule in the PE or added by an outside Ethernet edge device,
even by a customer device). In the tagged PWnode, two service
delimting VLANs nust be allocated in the VPLS donmain for an E-Tree.
PW processing for the tagged PWw || be described in Section 5.3 of
this docunent.

Raw PW (PWtype 0x0005 in [ RFC4448]) nmay be used to carry E-Tree
service for a PWin Conpatible node as shown in Section 5. 3. 2.

5.2. VLAN Mappi ng
There are two ways of manipulating VLANs for an E-Tree in VPLS:
0 G obal VLAN based, that is, provisioning two global VLANs (Root
VLAN, Leaf VLAN) across the VPLS network, thus no VLAN mapping is

needed at all, or the VLAN mapping is done conpletely in the
Et her net donai ns.
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0 Local VLAN based, that is, provisioning two |ocal VLANs for each
PE (which participates in the E-Tree) in the VPLS network
i ndependent | y.

The first nmethod requires no VLAN mapping in the PW but two unique
service delinting VLANs nust be allocated across the VPLS donain.

The second nethod is nore scalable in the use of VLANs, but needs a
VLAN mappi ng nechanismin the PWsimlar to what is already described
in Section 4.3 of [RFC4448].

d obal or local VLANs can be manual |y configured or provisioned by an
0SS system Alternatively, some automatic VLAN allocation algorithm
may be provided in the nmanagenment plane, but it is out scope of this
docunent .

For both nethods, VLAN nmapping paraneters froma renote PE can be

provi sioned or determ ned by a signaling protocol as described in
Section 6 when a PWis being established.
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5.3. PWProcessing
5.3. 1. PWProcessing in the VLAN Mappi ng Mde

In the VLAN Mappi ng node, two VPLS PEs with E-Tree capability are

i nter-connected with a PW (For exanple, the scenario of Fig. 5
depicts the interconnection of two PEs miscell aneously attached with
both root and | eaf nodes).

[ | +------ + [ + PW
| Root|------ | VLAN |------- | T-VSI | ----------
#----+ | | BRG | | [ERERREEEEE
4ok ] EEEREES | |-
| Leaf | ------ | | | |- +
+----+ | +------ + +----- + | |
I I I
i + |
I
o e e e e e e e o oo + [
| VPLS PE with T-VSI | |
I I I
Fo-o -+ | +------ + e + | PW |
| Root|------ | VLAN |------- | T-VSI | --------- +
Ho---t | | BRG | I | ----------
Ho---t || |------- I |----------
| Leaf | ------ I I I [----------
L pp—— | +------ + e + |
I I
o m e e e e eeao oo +

Figure 5 T-VSI Interconnected in the Nornmal Mbde

If a PEis in the VLAN mapping node for a PW then in the data pl ane
the PE MUST map the VLAN in each frame as foll ows:

o0 Upon transnmitting frames on the PW map fromlocal VLAN to renote
VLAN (i.e., the local leaf VLANin a frane is translated to the
remote | eaf VLAN, the local root VLANin a frame is translated to the
renmote root VLAN).

0 Upon receiving frames on the PW nmap fromrenote VLAN to | ocal VLAN,

and the frames are further forwarded or dropped in the egress bridge
nmodul e using the filtering nmechani smas described in [802.1aq].
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The signaling for VLANs is specified in Section 6.
5.3.2. PWProcessing in the Conpati bl e Mde

The new VPLS PE nodel can work in a traditional VPLS network

seam essly in the conpatibility node. As shown in Fig. 6, the VPLS PE
with T-VSI can be attached with root and/or |eaf nodes, while the
VPLS PE with a traditional VSI can only be attached with root nodes.
A raw PWshoul d be used to connect them

+--- -+ | +------ + +----- + PW
| Root|------ | WLAN |------- | T-VSI | ----------
+----+ | | BRG | | [RREEEEEEEE
R [EEEEEEE | |-
| Leaf | ------ | | | |- +
+--- -+ | +------ + +----- + | |
I I I
o e e e e e e e o oo + [
I
B e + |
| VPLS PE with VSI | |
I I I
+--- -+ | +------ + +----- + | PW |
| Root|------ | WLAN |------- | VSI [--------- +
oot | | BRG | I |----------
Ho---t || I I [----------
| Root | ------ I I I [----------
+--- -+ | +------ + +----- + |
I I
o e e e e e e e o oo +

Figure 6 T-VSI interconnected with Traditional VSI

If a PEis in the Conpatible node for a PW then in the data pl ane
the PE MJST process the frane as foll ows:

o0 Upon transnitting frames on the PW renove the root or |leaf VLAN in
the franes.

0 Upon receiving frames on the PW add a VLAN tag with a val ue of the
| ocal root VLAN to the franes.
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5.3.3. PWProcessing in the Optinized Mde

When two PEs (both have E-Tree capability) are inter-connected and
one of them(e.g., PE2) is attached with only | eaf nodes, as shown in
the scenario of Fig. 7, its peer PE (e.g., PEl) should then work in
the optim zed node. In this case, PEl should not send the franes
originated fromthe local leaf VLANto PE2, i.e., these frames are
dropped rather than transported over the PW The bandw dth efficiency
of the VPLS can thus be inproved. The signaling for the PE attached
with only |l eaf nodes is specified in Section 6.

| VPLS PE with T-VSI (PEL)]|

+----+ | oo - + +----- + | PW
| Root|------ | VLAN |------- | T-VSI | ----------
#----+ | | BRG | | |-
R [EEEEEEE | |-
| Leaf | ------ | | | |- +
[ | +------ + [ + |

I I

e e e e e e e e oo +

. +

+----+ | oo - + +----- +| PW
| Leaf | ------ | VLAN |------- | T-VSI | --------- +
#----+ | | BRG | | |-
R [EEEEEEE | [RREEEEEEEE
| Leaf | ------ | | | R
[ | +------ + [ + |

I I

e e e e e e e e oo +

Figure 7 T-VSI interconnected with PE attached with only |eaf nodes

If a PEis in the Optinized Mbde for a PW upon transmt, the PE
SHOULD first operate as foll ows:

o0 Drop a frame if its VLAN ID natches the local |eaf VLAN ID.
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6. Signaling for E-Tree Support
6.1. LDP Extensions for E-Tree Support

In addition to the signaling procedures as specified in [ RFC4447],
this docunent proposes a new interface paranmeter sub-TLV to provision
an E-Tree service and negotiate the VLAN mappi ng function, as follows:

0 1 2 3
01234567890123456789012345678901
T I I S i T i T S S e It L i T S A s

| E-Tree | Lengt h=8 | Reserved | Pl V|
T S T i S S T it SR SN
| Root VLAN I D | Leaf VLAN I D |

B i S S T s i S T st i S S S S S S S S i
Figure 8 E-Tree Sub-TLV

Wher e:

0 E-Tree is the sub-TLV identifier to be assigned by | ANA

o

Length is the length of the sub TLV in octets.

0 Reserved bits MJUST be set to zero on transnmt and be ignored on

receive.

0o Pis a Leaf-only bit, it is set to 1 to indicate that the PE is
attached with only | eaf nodes, and set to 0O otherw se.

o Vis a bit indicating the sender’s VLAN napping capability. A PE

capabl e of VLAN mapping MJST set this bit, and clear it otherwi se.
0 Root VLANID is the value of the |ocal root VLAN
o Leaf VLANID is the value of the |ocal |eaf VLAN.

When setting up a PWfor the E-Tree based VPLS, two PEs negotiate the
E- Tree support using the above E-Tree sub-TLV. Note PWtype of 0x0004
shoul d be used during the PWnegotiation.

A PE that wishes to support E-Tree service MJST include an E-Tree
Sub-TLV in its PWI abel mapping nessage and include its |ocal root
VLAN I D and leaf VLAN ID in the TLV. A PE that has the VLAN napping
capability MJST set the V bit to 1, and a PE is attached with only

| eaf nodes SHOULD set the P bit to 1.
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In default, for each PW VLAN- Mappi ng- Mode, Conpati bl e- Mode, and
Optinized-Mode are all set to FALSE.

A PE that receives a PWI abel mapping nessage with an E-Tree Sub-TLV
fromits peer PE, after saving the VLAN information for the PW nust

process it as follows:

1) if the root and |l eaf VLAN ID in the nessage nmatch the | ocal root
and | eaf VLAN ID, then continue to 3);

2) else {
if the bit Vis cleared, then {

if the PE is capable of VLAN mapping, then it MJST set
VLAN- Mappi ng- Mbde to TRUE;

el se {
A |l abel release nessage with the error code "E-Tree

VLAN mappi ng not supported” is sent to the peer PE
and exit the process;

}

}
if the bit Vis set, and the PE is capable of VLAN mappi ng,

then the PE with the mnimum | P address MJST set VLAN- Mappi ng-
Mode to TRUE;

}
3) If the P bit is set, then:
{

If the PEis a leaf-only node itself, then a | abel release
message with a status code "Leaf to Leaf PWrel eased" is sent to
the peer PE and exit the process;

El se the PE SHOULD set the Optim zed- Mode to TRUE.

}
If a PE has sent an E-Tree Sub-TLV but does not receive any E-Tree

Sub-TLV in its peer’s PWI abel mappi ng nessage, The PE SHOULD t hen
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establish a raw PWwith this peer as in traditional VPLS and set
Conpati bl e-Mbde to TRUE for this PW
Data pl ane processing for this PWis as foll ow ng:

If Optimzed-Mdde is TRUE, then data plane processing as described in
Section 5.3.3 applies.

I f VLAN- Mappi ng- Mbde is TRUE, then data pl ane processing as descri bed
in Section 5.3.1 applies.

I f Conpatible-Mde is TRUE, then data plane processing is as
described in Section 5.3.2.

PW processi ng as described in [ RFC4448] proceeds as usual for all
cases.

6.2. BCGP Extensions for E-Tree Support

A new E-Tree extended conmunity is proposed for E-Tree signhaling in
BGP VPLS:

oo e e e e e e e e e e eaaa o +
| Extended conmunity type (2 octets) |
oo e e e e e e e e e e e eaao o +
| Root VLAN (2 octets) |
o e m e e e e e e e e e e e e e e e e e e aa oo +
| Leaf VLAN (2 octets) [
oo e e e e e e e e e e eaaa o +
| Reserved | Pl
oo e e e e e e e e e e e eaao o +

Figure 9 E-Tree Extended Conmunity

Wher e:
o0 Root VLANID is the value of the |ocal root VLAN
o Leaf VLANID is the value of the |ocal |eaf VLAN.

0 Reserved, 15 bits MJST be set to zero on transnmt and be ignored
on receive.

o0 Pis a Leaf-only bit, it is set to 1 to indicate that the PEis
attached with only | eaf nodes, and set to 0 otherw se.

Jiang, et al Expi res August 5, 2013 [ Page 16]



Internet-Draft VPLS PE Mbdel for E-Tree February 2013

The PEs attached with both | eaf and root nodes nust support BGP E-
Tree signaling as described in this docunent, and nust support VLAN
mapping in their data planes. The traditional PE attached with only
root nodes nmy also participate in an E-Tree service.

In BGP VPLS signaling, besides attaching a Layer2 |Info Extended
Conmunity as detailed in [ RFC4761], an E-Tree Extended Conmunity MJST
be further attached if a PE wishes to participate in an E-Tree
service. The PE MJST include its local root VLAN ID and | eaf VLAN ID
in the E-Tree Extended Community. A PE attached with only | eaf nodes
of an E-Tree SHOULD set the P bit in the E-Tree Extended Community to
1.

A PE that receives a BGP UPDATE nessage with an E-Tree Extended
Conmunity fromits peer PE, after saving the VLAN information for the
PW nust process it as follows (after processing procedures as
specified in Section 3.2 of [RFC4761]):

1) if the root and leaf VLAN ID in the E-Tree Extended Conmunity
mat ch the local root and | eaf VLAN ID, then continue to 3);

2) else {

the PE with the m ninmum | P address MJST set VLAN- Mappi ng- Mode
to TRUE;

}
3) If the P bit is set {

If the PEis a leaf-only PE itself, then forbids any traffic on
t he PW

El se the PE SHOULD set the Optim zed- Mbde to TRUE.

}

A PE whi ch does not recognize this attribute shall ignore it silently.
If a PE has sent an E-Tree Extended Community but does not receive
any E-Tree Extended Community fromits peer, the PE SHOULD then
establish a raw PWwith this peer as in traditional VPLS, and set
Conpati bl e-Mdde to TRUE for this PW

Data plane in the VPLS is the same as described in Section 4.2 of

[ RFCA761], and data pl ane processing for a PWis the same as
descri bed at the end of Section 6. 1.
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7. OAM Consi der ati ons

VPLS OAM requi renents and franework as specified in [ RFC6136] are
applicable to E-Tree, as both Ethernet OAM frames and data traffic
are transported over the sane PW

Et hernet OQAM for E-Tree including both service OAM and segnent OAM
franes shall undergo the sane VLAN mapping as the data traffic; and

root VLAN SHOULD be applied to segnment OAM franes so that they are
not filtered.

8. Applicability

The solution is applicable to both LDP VPLS [ RFC4762] and BGP VPLS
[ RFC4761] .

The solution is applicable to both "VPLS Only" networks and VPLS with
Et her net aggregati on networks.

The solution is also applicable to PBB VPLS networks.

9. Security Considerations
Besi des security considerations as described in [ RFC4448], [RFCA761]
and [ RFC4762], this solution prevents leaf to | eaf conmmunication in
the data plane of VPLS when its PEs are interconnected with PW. In
this regard, security can be enhanced for custoners with this
sol uti on.

10. | ANA Consi derations

I ANA is requested to allocate a value for E-Tree in the registry of
Pseudowi re Interface Paraneters Sub-TLV type.

Paraneter ID Length Description

TBD 8 E-Tree

I ANA is requested to allocate two new LDP status codes fromthe
registry of name "STATUS CODE NAME SPACE'. The follow ng values are
suggest ed:
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11.

11.

11.

Range/ Val ue E Descri ption
TBD 1 E- Tree VLAN mappi ng not supported
TBD 0 Leaf to Leaf PWrel eased

I ANA is requested to allocate a value for E-Tree in the registry of
BGP Ext ended Comunity.

Type Val ue Nane

TBD E-Tree Info
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Appendi x A. Ot her PE Mdels for E-Tree
A 1. A PE Mbdel Wth a VSI and No bridge

If there is no bridge nodule in a PE, the PE may consist of Native
Service Processors (NSPs) as shown in Figure A1 (adapted fromFig. 5
of [RFC3985]) where any transformation operation for VLANs (e.g.,
VLAN insertion/renmoval or VLAN mapping) may be applied. Thus a root
VLAN or | eaf VLAN can be added by the NSP depending on the UNI type
(root/leaf) associated with the AC over which the packet arrives.

Further, when a packet with a leaf VLAN exits a forwarder and arrives
at the NSP, the NSP must drop the packet if the egress ACis
associated with a leaf UN.

Tagged PWand VLAN napping work in the sane way as in the typical PE

nodel .
B T e +
PE Devi ce |
Miltiplet-----mmoom e e +
AC [ [ [ Singl e | PWInstance
<------ >0 NSP # + PW I nst ance X<-mmmm e - - >
I I I I
|- | Vsl | o |
| | | Singl e | PWInstance
<-m---- >0 NSP #Forwarder + PW 1 nst ance ALmmmmm e ee >
I I I I
|- | | o |
[ [ [ Singl e | PWInstance
<-mmm-- >0 NSP # + PW I nst ance X<emmmmeeee >
I I I I
o +

Figure A1 A PE nodel with a VSI and no bridge nodul e
This PE nodel may be used by an MIU-s in an H VPLS network, or an N

PE in an H VPLS network with non-bridging edge devices, wherein a
spoke PWcan be treated as an AC in this nodel.
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A.2. A PE Model Wth external E-Tree interface

e +
| PE Devi ce |

Root B i +

VLAN [ [ Singl e | PWInstance

S >0 + PW I nst ance X<-mmmmmm oo - >
I I I
[ VS [----mmm e - [
| | Single | PWInstance
[ For war der + PW I nst ance P >
I I I

Leaf | I |

VLAN | | Singl e | PWInstance

R >0 + PW 1 nst ance AL mmmmmmmm >
I I I
N Y +

Figure A2 A PE nodel with external E-Tree interface

A nore sinplified PE nodel is depicted in A 2, where Root/Leaf VLANs
are directly or indirectly over a single PWconnected to a sane VSI
forwarder in a PE, any transformation of E-Tree VLANs, e.g., VLAN

i nsertion/renoval or VLAN mappi ng, can be performed by sone outer
equi prents, and the PE may further translate these VLANs into its own
| ocal VLANs. This PE nodel may be used by an N-PE in an H VPLS
network with bridgi ng-capabl e devices, or scenarios such as providing
E- Tree Network-to-Network (NNI) interfaces.
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