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History

• Version 01
- Define PCEPoQ frames: control frame and data frame.
- Update PCEPoQ FSM: a bunch of events added to manage connection/streams.

• Version 02
- Define more events: administrative, timer.

- Version 05
- Add QUIC state sync between PCEs
- Add stateful PCEP



Terminologies

• PCEPoQ: Running th PCEP protocol over multiple QUIC streams.
• QUIC connection: A transport-layer connection between two endpoints using QUIC 

[RFC9000].
• QUIC streams: A bidirectional or unidirectional byte stream provided by the QUIC 

transport [RFC9000].
• PCEP channel: Instance of PCEP protocol state machine mapped to specific QUIC 

stream.
• PCEP control channel: a channel dedicated to transmitting the session control data, 

which is implemented as a bidirectional stream.
• PCEP data channel: for rsvp/mpls/srv6 address family channel, which is implemented 

asymmetrically as bidirectional streams.



Background & Motivation
• PCEP has bottlenecks in large networks (e.g. 1000+ nodes):

• TCP Head-of-Line (HOL) blocking
All messages (State Report, PCReq, Keepalive, PCErr) share one queue. Large messages block subsequent 
critical packets.

• Lack of priority scheduling
TCP lacks message priority differentiation. Keepalive and bulk report messages are processed equally.

• Handshake RTT and reconnection overhead
For first & reconnection, TCP is 3.5 & 2.5 RTT, and QUIC is 1 & 0 RTT, respectively

• Core Advantages of PCEP over QUIC

Fast Connection Setup: No Head-of-line Blocking: Built-in Security:
QUIC 1-RTT/0-RTT handshake
significantly reduces session
establishment latency

Multi-stream multiplexing: a lost
packet in one stream doesn't affect others,
strong concurrent processing capability

TLS 1.3 embedded, default encryption
migration;ensures message
uninterrupted during network switching



PCEP over QUIC Recap

PCEPoQ Framework

Open/KA/PCNtf/PCErr/Close

Control Channel

UDP port TBD1, ALPN=pcepoq

Data Channel

PCReq/PCRep/
PCInitial/PCRpt/PCUpd

QUIC 
Connection

QUIC Stream

Control Channel: Session establishment/maintenance/termination/error/notification.  This is high 
priority channel which ensures timely processing of control signaling
Data Channel: Path computation requests and responses, LSP state synchronization, and supports 
independent channels by address family



Protocol & FSM
PCEPoQ capabilities TLV in Open message Control and Data frame FSM



PCEP over QUIC Recap
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Updates
Update 1:
In Section 3, added PCEPoQ for PCE-PCE connection to support PCEP state sync between PCEs

Update2:
In Section 6, added support for Stateful PCEP



UDP Port for PCEPoQ

• PCEP protocol is typically used to transmit critical path information, it has 
a high priority. 

• PCEP involves a relatively complex state machine that must respond to 
various events to manage the reconnection and disconnection of QUIC 
connections. 

Therefore, PCEPoQUIC requires the allocation of an independent QUIC port 
number.



Next Step
• We think there is no blocker issue, and would like to request WG adoption call
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