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Abstract

Large-scale Deterministic Network (LDN) [ldn] aims to achieve bounded
latency forwarding on layer-3 networks that contain long-distance
links, large number of nodes and flows. LDN requires a data plane
mechanism to indicate different forwarding cycles in the upstream
node. This document proposes to use multiple MPLS labels to indicate
this kind of information, for MPLS-LSP data plane.
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Introduction (LDN Background)
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Large-scale Deterministic Network (LDN) [ldn] aims to achieve bounded
latency forwarding on layer-3 networks that contain long-distance
links, large number of nodes and flows. Figure 1 illustrates the
basic mechanism of LDN, where an upstream Node A and a downstream
Node B are considered. Each interface of a LDN router has three
cyclic scheduled queues, i.e., at any given time (or cycle), one of
the queues is sending packets and the others are receiving.
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Figure 1

In order to achieve end-to-end bounded latency, LDN requires that all
packets sent from the upstream router in a specific cycle MUST be
sent by the downstream router within another (one) specific cycle.
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For example, as shown in Figure 1, the packets sent by Node A within
cycle x MUST be put into single receiving queue in Node B, and then
be sent out within cycle y+1. The mapping relationship between x and
y+1 could be configured by a centralized controller, or be self-
learned by each peer of neighbors at the data plane.

Therefore, LDN requires a data plane mechanism to indicate which
upstream node's cycle a packet belongs to, so that the downstream
node could use this indication to put the packet into the right
receiving queue. This document proposes to use multiple MPLS labels
to indicate this kind of information, for MPLS-LSP data plane.

MPLS-LSP Data Plane for CQF

Allocate labels 1001,1002,1003 for LSP1
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Figure 2

Figure 2 shows the overall mechanism of MPLS-LSP data plane for CQF,
where the downstream node allocates three different MPLS labels
(i.e., 1000, 1002, and 1003) for LSP1, and advertises this
information to the upstream node by using signaling protocols such as
RSVP-TE. Each of these labels is associated with a specific queue in
the upstream node.

Assume that packets sent from the upstream node's queue 1, queue 2,
and queue 3 SHOULD be put into the downstream node's queue 3, queuel,
and queue 2, respectively. Note that how to establish such mapping
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relationships is out of the scope of this document. Based on these
mapping relationships, the downstream node SHOULD install its FIB
like the one shown in Figure 3.

Downstream Node's FIB

o m e oo m e e oo g o e e o - +
| In-label | OutIF | outQ | Out-label |
S SRS S SR Fommmma - - U +
| 1003 | 3 | 3 | 3009 |
o m e . . o e e o - +
| 1001 | 3 | 1 | 3007 |
S RS S SR Fommmmo oo U +
| 1002 | 3 | 2 | 3008 |
S . Fomm e m oo S +
Figure 3
Therefore, the packets sent from the upstream node's queue 1 will be

put into the downstream node's queue 3, the packets sent from the
upstream node's queue 2 will be put into the downstream node's queue

1, and the

packets sent from the upstream node's queue 3 will be put

into the downstream node's queue 2. 1In this way, end-to-end latency
could be bounded, as per [ldn].

IANA Considerations

TBD.

Security Considerations

TBD.
Acknowledgements
TBD.
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