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SLAS revisted

Afnisphere

SLAs describe properties like

B Bandwidth (average, peak, burstsize)

B Delay (latency)
m Jitter (Delay variation)
M Loss

B Availability and Reliability (99.999%)




Reality Check — IP SLAs

[P2 QoS Codepoint Allocation

Classes of Service:

Product Naming Technical Meaning

"voice"
Delay & Jitter Sensitive

Premium I 0 "low delay”
"multi-media” Delay Sensitive

Premium Voice
"“Woice over |P"

"low loss"
Loss Sensitive

Premium |
"mission-critical”

Standard
"“WPN/Public"

"best effort"
Price Efficient




Signalling SLA requirements

CPE

LDAP

HM iy —

i i
TN

B SLA Contract with
Service Provider

Dynamic

B Inband Signalling e.g. DiffServ

B QOutband Signalling e.g. COPS
(Service Selection/Policy driven)




Mapping SLASs on the Edg'

Afnisphere.




SLA Functions at the Edge
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Identifying Traffic
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B Source interface

*Physical Interface (e.g. E1)
sLogical Interface (e.g. VC, DLCI, VLAN)

B |Login/Domain name

B |P header Info

*Source/Destination address
eSource/Destination ports
*Protocols

*Payload

B MPLS label

B Traffic Situation




B FEC - agroup of packets that are forwarded the same wa

-

— Packets are mapped to FECs which are then mapped to
LSPs

— LSPs have different capabilities to handle different traffic
types

MPLS
Networ k

e -




MPLS and QoS/CoS
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B Traffic engineered LSP determines QoS for the LSP

B Mapping packets to FECs and then to LSPs determines path
through the network and Class of Service (CoS) for the “flow”

B Packets can be mapped to FECs via different criteria
— Traditional shortest path routing algorithms (defacto)
— Use of DiffServ byte in IP header

— Application of policy and traffic engineering
(bandwidth, delay)

= Further examination of IP packet contents to application
layer




MPLS Resource Control Mechanisms
(RSVP-TE, CR-LDP)
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B Admission Control

— Answers the guestion “can I”
— Node determines if it has the resources to satisfy the request

— May tear down (existing) LSPs with a lower priority to “steal”
resources

— Does the local accounting
— Triggers IGP updates on resource capabilities

B Policy Control

— Answers the question “should I”

— Node determines if the requester has permission to make
such a request




Diffserv Defined

B Enable service differentiation without hop-by-hop state dﬁisphere
and signaling ALh b

B Redefines TOS bits as DS byte to identify different service levels

N Deéines a set of building blocks which are deployed in network
nodes

— Mark (set bits) at network boundaries to identify service level —
— Queue and forward packets based upon how they are marked

— Condition the packets in accordance with the rules of their
service

— Necessarily means behaviors are implemented on a per-hop

basis
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6 bits for codepoint, 2 bits reserved



Diffserv Per Hob Behaviors (PBS)

B Expedited Forwarding (EF) dﬁisphg;g

— Premium service — a low loss, low latency, low jitter,
assured bandwidth, end-to-end service through DS
domains

B Assured Forwarding (AF)

— Assured service — provides delivery of IP packets in 4
Independently forwarded AF classes.

— Each AF class has three different levels of drop
precedence

010010

Low Drop Prec | 001010 011010

100010 |

H gh Drop Prec | 001110 010110 011110 100110 |

+ + +
I I I

Medi um Drop Prec | 001100 | 010100 | 011100 | 100100 |
I I I
+ + +




IP QoS and Bandwidth Management

B Wirespeed Classification dﬁlsphﬂre
— Multi-field or ToS

B DiffServ & ATM QoS (CBR, nrt-VBR, UBR)

B Color —Based Thresholding

B Excess Frames are dropped on congestion onset

— Conforming Frames are dropped next
— Committed Frames are dropped on line oversubscription

B Traffic Shaping
B MPLS Traffic Engineering

B Low Latency Service




Example: Label Forwarding Model f
Diff-Serv LSRs

Label Forwarding by Diff-Serv LSRs Iin four stages

Incoming PHB Determination (A)

Outgoing PHB Determination with Optional Traffic
Conditioning(B)

Label Forwarding (C)

Encoding of Diff-Serv information into Encapsulation Layer
(EXP, CLP, DE, User_Priority) (D)
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Example: Mapping Diff-Serv to MPLS
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A Diff-Serv Context for a label is defined as comprising:

1. 'LSP type (ie E-LSP or L-LSP)'

2. supported PHBS'

3. Encaps-->PHB mapping' for an incoming label

4. “Set of PHB-->Encaps mappings' for an outgoing label

Acronyms:

m PSC PHB Scheduling Class

m E-LSP EXP-Inferred-PSC LSP

M L-LSP Label-Only-Inferred-PSC LSP




MPLS Shim Header Format
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32-bit header inserted between data link and network layer headers
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 Header =4 octets; 1 header per label level

— Label = label value for packet (20 bits)

— EXP = experimental bits, used for CoS (3 bits)
— S = bottom of stack indicator (1 bit)

— TTL = time to live (8 bits)




EXP-Inferred-PSC LSPs (E-LSP)
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EXP-1 nferred-PSC LSPs ( E- LSP)

A single LSP can be used to support up to
el gh BAs of a given FEC. The EXP field of
the MPLS Shi m Header is used by the LSR to
determne the PHB to be applied to the

packet. This includes both the PSC and the
drop preference.

The mapping fromEXP field to PHB (ie to PSC
and drop precedence), is either explicitly
signaled at | abel set-up or relies on a
pre-configured mappi ng.




Label-Only-Inferred-PSC LSPs (L-LP)
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Label - Onl y-1I nferred- PSC LSPs (L-LSP)

A separate LSP can be established for a single <FEC
PHB> pai r.

PSC is explicitly signaled at |abel establishnent tine |-

When t he Shim Header is used, the Drop Precedence to be
applied by the LSR to the | abel ed packet, is conveyed
| nsi de the | abel ed packet MPLS Shi m Header using the
EXP field. When the Shim Header is not used (e.g.
MPLS Over ATM, the Drop Precedence to be applied by
the LSR to the | abel ed packet is conveyed inside the
| i nk | ayer header encapsul ation using |ink |ayer
specific drop precedence fields (e.g. ATM CLP).




Diff-Serv Tunneling Models

over MPLS
Asnisphere

IP Pkt (m)

40(M) IP Pkt(m) 50(M) IP Pkt(m)

Ploe Mocdel

® (M represents the "LSP D ff-Serv information”

B (m represents the "Tunneled D ff-Serv informtion"
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Thank You

Questions?

Tom Ruban

www.unispherenetworks.com

NASDAQ: UNSP




