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Abst ract
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carefully, as they describe your rights and restrictions with respect
to this document. Code Components extracted fromthis docunent nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD Li cense.
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1 Introduction

In order to do end-to-end path conputation, where a path may invol ve
nore than one region and part of single routing donmain, TE Links
connecting the two regions need to have bandw dth capacity advertised
for the switch that connects the two regions. This docunent specifies
the OSPF extensions that are required if any of the region is a
multi-layer network. The specification is based on the requirenent as
specified in RFC 5212. As per the said RFC, |1SCD characterizes the

i nformati on associated to one or nore network | ayers. Sanme RFC al so
says that the information about the adjustnent capabilities of the
nodes in the network allow the path conputation process to select an
end-to-end nulti-layer or nulti- region path that includes Iinks with
different switching capabilities joined by LSRs that can adapt (i.e.
adjust) the signal between the links. By inference, information about
the adjustnment capabilities should be able to identify a layer in
ISCD, if |1SCD specifies nore than one |ayer

RFC6001 specifies how to advertise adjustnent capabilities between
two switching regions. | ACD definition has provision to extend it for
a specific technol ogy through Adjustment Capability Specific
information (ACSI) field, if required. ACSI field can be used to
identify a layer in the multi-layer |SCD

While OTN nulti-layer technology is a primary driver for this
extension, the extensions in this docunent does cover specifications
for multi-layer technologies in general. To make sure the extensions
are extensible to other nmulti-layer technologies as well, this
docunent covers SDH SONET as wel |

2 Layer ldentification

Multi-region path conputation requires to identify a layer in the
multi-layer region. This mandates | ayer identification along with
identification of technology in the region. The technol ogy

identification is done via Switching capability and Encodi ng type.

| ACD needs to be extended to be able to carry layer identification
the layer ldentification is OPTIONAL and used only when interface
supports layer multiplexing and hence creating a need to identify a
| ayer. A new Layer |D Sub-TLV has been defined to carry |ayer

i dentification.
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1 2 3
1234567890123456789012345678901
B T i S S e I  Th s i S S S S S T S S S S
Type | R  Reserved [ Lengt h
i T e S S ik S e S R S e R o 2

Type : Type field is used to identify a particular structure of
variabl e size field, which is specific to the particular Swtching
Capabi lity and Encoding type conbination

R: This bit is used to make sense whether the Layer IDis for Lower
regi on or upper region. 1 nmeans upper region and 0 neans | ower.

| ACD can have at-nost 2 Layer ID TLVs, if both the regions are nulti-
| ayer.

Next two sections specifies Layer ID for two nmulti-layer technol ogies
nanely, OIN and SONET/ SDH

3 OIN Layer 1D

RFC6001 defines | ACD sub-TLV as follows. Please refer to the RFC for

definition of individual fields of the sub-TLV.
0 1 2 3
01234567890123456789012345678901
i T e o o s T e e et e ok o Sl e
| Lower SC | Lower Encoding| Upper SC | Upper Encodi ng|
B i S S T s i S T st i S S S S S S S S i
[ Max LSP Bandwi dth at priority O [
T T e b i i e e s o i S SR S
| Max LSP Bandwi dth at priority 1 |
e e e e i e S S e R CE o o SR
| Max LSP Bandwi dth at priority 2 |
B i S S T s i S T st i S S S S S S S S i
[ Max LSP Bandwi dth at priority 3 [
T T e b i i e e s o i S SR S
[ Max LSP Bandwi dth at priority 4 [
e e e e i e S S e R CE o o SR
| Max LSP Bandwi dth at priority 5 |
B i S S T s i S T st i S S S S S S S S i
[ Max LSP Bandwi dth at priority 6 [
T T e b i i e e s o i S SR S
| Max LSP Bandwi dth at priority 7 |
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i T e o o s T e e et e ok o Sl e
| Adj ust nent Capability-specific informtion |
| (vari abl e) |
B T i S S i S T h T i S S S S e

[ GWLS- OTN- OSPF] defines attributes that identifies a layer in multi-
| ayer OTN | SCD. These attributes are part of Bandw dth sub-TLV in
Switch capability specific information of |1 SCD. These attributes are
reproduced here for conpl et eness sake.

* Signal Type: Layer for which bandwidth is being adverti sed.

* Herarchy : also called as multiplexing branch that specifies al
the | ayers between server |ayer and signal type.
* TSG . Time Slot Granularity

Adj ust nent Capability-specific information abbreviated as ACS
henceforth for OIN G 709v3 carries Layerl D Sub-TLV which is defined
as follows

0 1 2 3
01234567890123456789012345678901

B T o S e i ik S S I i i S Tl i e e
| Type =1 | R  Reserved | Length |
B i e S T e e S e e e SR S S S S i et oI SN S Rl S e S S e i et o
| Signal type | Num of stages | TSG | Res | St age#1l |
R e i e i i e T R S S e il sl S I R S S e S e s
[ St age#2 [ . [ St age#N [ Paddi ng [
B e e s i i o e S e e sl sl s TR S S S S S S S

This Layer!| D sub-TLV is applicable only when one of the regions is
OTN, which neans either |ower or upper SC and Encodi ng type MJST have
Switch Cap as OTN-TDM and encodi ng type as G 709 ODUk.

R bit is used to nmake sense whether the Layer IDis for Lower region
or upper region. 1 neans upper region and 0 neans | ower.

The 8 priorities of the BWas defined in nain | ACD structure, is

adj ustnent capability between the two regi ons where one of the region
is identifies by LayerlD sub-TLV.

Absence of this sub-TLV for OIN neans that the OIN | SCD doesn’t
support rmul tipl exi ng.
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4 SONET/ SDH Layer ldentification

G 707 defines the structure of SDH multipl exing hierarchy and RFC
4606 defines generalized | abel structure needed to fully specify
SONET/ SDH nul ti pl exi ng hi erarchy. This Label structure also referred
as SUKLM structure identifies all the layers of the nultiplexing
hierarchy along with tine slots. For the purpose of this draft, only
| ayer identification is needed, hence each | ayer can be identified by
a bit. Bit value 1 signifies presence of the layer and 0, its
absence. 5 Bits, each representing one layer is sufficient to fully
identify the SONET/ SDH nul ti pl exi ng hi erarchy.

Layer I D sub TLV for SONET/SDH is defined as foll ows

+ ON
+ O w

56789 3456789 1
B B e

- + o

234
-+ - +-
Length
+ + B iy AT S S S S T iy S S S S S
SIU K LM Paddi ng |
+ B e i e S S S e S e i S e s sl st st s SRS R S S

2 8 1234

- e e e e e e e e e - -+ +
p [ eser ved |
+ + +- -+

SUKLM bits signifies the presence of SONET/SDH | ayers and these bits
together fully specifies the nultiplexing hierarchy. Refer to Section
3 of RFC 4606 for full specification of SUKLM bits.

Absence of sub-TLV neans that the SONET/ SDH | SCD doesn’t support
mul ti pl exi ng and needs only transparent mapping to other Interface.

5 Procedure

A node advertising | ACD for the bandw dth between regi ons where one
or both of themare hierarchical i.e. OIN or SONET/ SDH, MJST i ncl ude
the Layer |ID sub-TLV as part of ACSI as defined above.

For multi-region path conputation, the path conputing node MJUST | ook
at the LayerlID sub-TLV (in ACSI part of I ACD) if |ower/upper {SC, Enc]
is {OTN-TDM G 7090DUKk} or {TDM SONET/ SDH} to identify the layer for
correct layer for BW check.

6 Exanpl es

This section exenplifies TLV values for various technol ogy region
conbi nati ons, where one of the region is OIN
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6.1. Ethernet and OTN \When upper region is Ethernet and | ower region

is OTN
0 1 2 3

01234567890123456789012345678901

B S S i s S e S e N i S N i b N S

PSC- 1 | Ethernet | OTN-TDM | G 709 ODWk |

Bl o Tk e e e e o s i e T S e e e S o

Max LSP Bandwi dth at priority O |

rrrr [

Max LSP Bandwi dth at priority 7 [

B S b s S e S i SN N S R i s it NN S

Type = 1 | 0] Reserved | Length |

B T e R Er C s o e i S S e o ok i N T

Signal type | Num of stages | TSG | Res | St age#1 |

B T i S S I el s S P S S S S S S N e S

St age#2 | ce | St age#N | Paddi ng |

B S L i i S e i ik i I S S S S S

+—+—+— +——— +— +

6.2. OIN and FlexGid

0 1 2 3

01234567890123456789012345678901
B E e r e s i s i o T T s S S S S 2
| OTN-TDM | G 709 ODWk | SCsC | Lambda [
B T T i I T T o S S S e b S S S
| Max LSP Bandwi dth at priority O |
[ rrrr [
| Max LSP Bandwi dth at priority 7 |
B E e r e s i s i o T T s S S S S 2
| Type =1 | 1] Reserved | Length |
B T T i I T T o S S S e b S S S
| Signal type | Num of stages | TSG | Res | St age#1 |
B e i s e S e e S e e S e e Rl il st sT o SRR I S S o
| St age#2 | e | St age#N | Paddi ng |
B E e r e s i s i o T T s S S S S 2
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6.3. OTN and SONET/ SDH
0 1 2 3

01234567890123456789012345678901
B s T e e e i T e s i sl sl S S S S S S S S
OTN- TDM | G 709 ODWk | TDM | Sonet/ SDH [
B T e e S e i e i i S T S S e S S i o i TR S N
Max LSP Bandwi dth at priority O [
rrrrrr |
Max LSP Bandwi dth at priority 7 |
B i i S T e S S e s i I S e e e
Type = 1 | 1] Reserved | Length |
B S S e i i i i i T T T S S S S S S S S i S
Signal type | Num of stages | TSG | Res | St age#1 |
B s T T ST S o i ST L o S i T ot ST S S S S
St age#2 | C. | St age#N | Paddi ng |
i i e i S e S R i i i i R S e S S S S e i e s
Type 2 | 0] Reserved | Length |
e T S S S e i s i ol S S i S e S S S e i ot I S N
UK LM Paddi ng [
B el T I T e e i ik i i R R e S S S e e e R E R e R o o o o

+_+_+_+_+_+___-Il-_-||-

)
+ =+

6.4. OIN and OIN

0 1 2 3

01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
| OTN-TDM | G 709 ODUk | OIN TDM | G 709 ODUk [
B T e b i i e e s . S S SR S S
| Max LSP Bandwi dth at priority O [
[ rrrr [
| Max LSP Bandwi dth at priority 7 |
B i S S T s i S T st i S S S S S S S S i
| Type =1 | 0] Reserved [ Lengt h [
T T T i i i S e E L E ok o Hi Sae e
| Signal type | Num of stages | TSG | Res | St age#1 |
e e i e s i i o e R e
| St age#2 | C. | St age#N | Paddi ng |
B i S S T s i S T st i S S S S S S S S i
| Type =1 | 1] Reserved [ Lengt h [
T T T i i i S e E L E ok o Hi Sae e
| Signal type | Num of stages | TSG | Res | St age#1 |
e e i e s i i o e R e
| St age#2 | C. | St age#N | Paddi ng |
B i S S T s i S T st i S S S S S S S S i

7 | ANA Consi der ati ons
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TBD

8 Security Considerations
TBD
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