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Agenda

1. Why do we need it 

2. What is the impact on EVPN and what are the existing solutions

3. What do we ask the WG
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EVPN Inter-Domain Option-B Solution
Why is this document needed?

• Informational, it does not create new procedures

• Summarizes the impact of the Inter-Domain Option-B connectivity in the EVPN procedures

• Includes: 
– EVPN Layer-2 ELAN, ELINE, E-Tree 

– EVPN Layer-3 

– PBB-EVPN

• Analyzes potential solutions based on existing specs and local implementations (that do not 
change the control plane)
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Models used in the document
What is EVPN Inter-Domain Option-B?

EVPN Route
Label 44
NHop E-PE

Domain-1
AS64500

VRF

I-PE BR-1 BR-2

VRF

E-PE

CE
1

CE
2Domain-2

AS64500
Domain-3
AS64500

L33<-L44
NHSelf

L22<-L33
NHSelf

EVPN Route
Label 22
NHop BR-1

Tunnel Labels

EVPN L22

Eth/IP payload

Tunnel Labels

EVPN L33

Eth/IP payload

Tunnel Labels

EVPN L44

Eth/IP payload

EVPN Route
Label 44
NHop E-PE

VRF

I-PE BR-1 BR-2

VRF

E-PE

CE
1

CE
2

L33<-L44
NHSelf

L22<-L33
NHSelf

EVPN Route
Label 22
NHop BR-1

Tunnel Labels

EVPN L22

Eth/IP payload

EVPN L33

Eth/IP payload

Tunnel Labels

EVPN L44

Eth/IP payload

Domain-1
AS64500

Domain-3
AS64501

VRF is an EVPN MAC-VRF or IP-VRF or VPWS
Labels are 20-bit (MPLS label) or 24-bit (VNI)
Originally specified in RFC8365 section 10.2 for 
EVPN
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Border Router procedures on the EVPN routes
What is EVPN Inter-Domain Option-B?

In general, the Border Router:
Accepts any EVPN route from BR/PEs of its domain
For each route, extracts EVPN label and programs a label swap operation
Readvertises the EVPN route with NHSelf and locally generated EVPN label
In the data path, BR pops transport labels (if any), swaps EVPN label,  pushes new transport labels (preserves ESI 
labels)

Specifics for Labeled Routes
EVPN labels that are NOT used to forward packets between domains are NOT extracted or programmed, e.g.,: 
ESI labels, E-Tree labels
EVPN labels used to forward between domains are extracted/programmed, e.g., label 1 and label 2 in MAC/IP 
Advertisement routes
Rest of the fields in the NLRI and attributes are preserved

Specifics for Unlabeled Routes
Only NHSelf operation
NLRI and attributes are preserved
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Mass Withdraw, Aliasing/Backup
Impact on EVPN Multi-Homing procedures 

Mass Withdraw for MAC/IP and IP-Prefix routes
Issue explained in RFC8365 section 10.2.2 for MAC/IP 
routes
Mass withdraw “per EVI” supported
Mass withdraw potential solutions in section 3.1
- Originating PE attribute (I-D.heitz-bess-evpn-option-b)
- RD Administrator Subfield Solution
- EVPN Instance RD Solution
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Aliasing and Backup procedures
Supported as per RFC8365 section 10.2
MAC installed only if the A-D per ES routes from same E-
PE are resolved as per RFC7432
Resolution can happen using
- Loose resolution (at least one A-D per ES for the same 

ES and NHop with route target of MAC-VRF)
- Or any of the approaches used for Mass withdraw
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DF Election, AC-DF capability and Split-Horizon
Impact on EVPN Multi-Homing procedures 

DF Election and AC-DF Capability
Unaffected by BR NHSelf since the candidate list uses the 
Orig-IP in the ES routes
AC-DF Election Capability (RFC8584) impacted due to the 
need to correlate ES route and A-D routes from the same E-
PE. Solutions: 
- Disable AC-DF capability if ES PEs are in different domains
- Any of the solutions in section 3.1 but for ES and A-D route 

correlation
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Split Horizon Filtering impact
ESI label based Split Horizon Filtering type impacted due to the 
need to correlate IMET routes and A-D per ES route from same 
E-PE. Solutions:
- Correlation based on any of the solutions in section 3.1
- Use Domain-wide Common Block (DCB) same label per ES on 

all PEs

Local Bias Split Horizon type:
- BR preserves outer source IP address

ES RDa/ESI1 Orig E-PE1

ES RDb/ESI1 Orig E-PE-2
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Flow label (FAT), Control Word and outer source UDP port
Impact on end-to-end Load Balancing

Flow Label for EVPN MPLS services
Flow Label used to improve load balancing per flow (I-D.ietf-bess-rfc7432bis, section 18.1) and capability advertised in IMET 
routes
I-PE correlates MAC/IP route with and IMET route from same E-PE (based on RD) to know if flow label is programmed for a 
given destination 
For EVPN VPWS, I-PE receives the Flow Label indication on the received A-D per EVI route used for forwarding
Flow label preserved by the BRs

Control Word for EVPN MPLS services
Capability advertised in IMET routes
I-PE correlates MAC/IP route with and IMET route from same E-PE (based on RD) to know if control word is programmed for a 
given destination 
Control word preserved by the BRs

Entropy for non-MPLS NVO EVPN services
Encoded in the source UDP port of the outer encapsulation
BRs preserve source UDP port
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Leaf AC originated BUM Egress filtering 
Impact on EVPN E-Tree procedures
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BUM egress filtering
Egress filtering for BUM traffic impacted 
Need to correlate IMET and A-D per ESI (0) routes at the I-
PE
Solutions:
- Identification of the PE of origin via any method in 

section 3.1
- Domain-wide Common Block Leaf labels
- Source MAC based filtering

- I-PE does not push Leaf label
- E-PE does a lookup on the source MAC and 

identifies if the traffic is coming from a Leaf
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Other aspects analyzed

Layer-2 MTU across domains
Signaled in A-D per EVI routes (EVPN VPWS) and IMET routes (EVPN ELAN)
Signaling preserved by the BRs
Effectively same layer-2 MTU required on all PEs of the same BD irrespective of the domain

PBB-EVPN
No impact on Multi-Homing procedures
No impact on E-Tree procedures

Others
Composite tunnels, ...
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EVPN Inter-Domain opt-B solution
Next Steps and what is requested to the WG

Next version will add more details on other topics (e.g., multicast)

Are there any other issues identified in implementations?

Feedback?
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Thank you
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