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Abstract

Segnent Routing (SR) allows for a flexible definition of end-to-end
paths within | GP topol ogi es by encodi ng pat hs as sequences of

t opol ogi cal sub-paths, called "segnents”. These segnents are
advertised by the link-state routing protocols (1S-1S and OSPF). And
a segnment is identified by a Segnent Routing ID (SID). This docunent
proposes a nethod to reduce the SID configuration in a SR domai n.
Only the sel ected SR nodes which named Segnent Routing Managenent
Nodes (SRWNs) are configured by NVS, while other SRs in the domain
need zero- SR-configurati on.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
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Internet-Drafts are draft docunents valid for a maxi mum of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”
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1. I ntroducti on

Segnent Routing (SR) allows for a flexible definition of end-to-end
paths within | GP topol ogi es by encodi ng pat hs as sequences of

t opol ogi cal sub-paths, called "segnents". These segnents are
advertised by the link-state routing protocols (I1S-1S and CSPF). And
a segnent is identified by a Segnent Identifier (SID). A segnent can
be encoded as a MPLS | abel or an IPv6 address. Typically a SIDis
configured by NMS and it very rarely changes. Wen the SID
configured, each node could send out its IGP TLV extensions which had
described in [I-D.ietf-isis-segnment-routing-extensions] and
[1-D.ietf-ospf-segnent-routing-extensions].

In sonme situation where users expect to sinply plug in a SR node and
have it automatically enable Segnent Routing. One of the use cases
is described in [I-D. kh-spring-ip-ran-use-case], wth hundreds of
CSGs in an I P RAN network, the configuration assigned by NVS coul d be
very conplexity. And with the conplexity of the network such as
nodes addi ng and renovi ng, the managenent on NVS is a hard work. If
the CSGs can plug and play, it wll be very useful. And the CSGs
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could be uploaded with zero-touch currently, by generating the ip
address from MAC by default algorithmand with the ospf process
defaul t upl oaded, have a nechanismto ensure the uniqueness of ip.
Then the CSGs coul d be connected, and the topology will be collected
by the ASGs. Wth the nmechani sm described in this draft, there is no
SR configuration on the CSGs, the CSGs could be zero-touch still,
reduce the conplexity of SR related configuration and reduce the
conpl exity of NWVS.

This draft describes a nechanismto optimze SID all ocation
oper ati on.

2. Conventions and Abbreviations
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119]

The follow ng notations and abbrevi ati ons are used throughout this
draft.

ASG. Aggregation Site/ Service Gateway.
BS: Base Station.
CSG Cell Site Gateway.
P RAN: Internet Protocol RAN
RAN: Radi o Access NetworKk.
RNC: Radi o Network Controller.
RSG Radi 0 Service Gateway.
SR Segnment Routi ng.
SID: Segnent Identifiers.
3. Modtivation

As described in [I-D.kh-spring-ip-ran-use-case] , the I P RAN network
scenario is shown in the figure 1.
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Figure 1 I P RAN Network Scenario

There are hundreds of CSGs (Cell Site Gateway) and a few sets of ASGs
(Aggregation Site/ Service Gateway) in the Access Domain of an | P RAN
network. Wth the increase of nobile Internet traffic, nore CSGs
coul d be added to the Access Domain, and CSGs could be installed in
wi de area. So, there is a great need to do little or no
configuration on CSGs to avoid configuration operation.

In current I P RAN i npl enmentation, as the CSGs coul d be upl oaded wth
zero-touch, by generating the ip address from MAC by defaul t
algorithmand with the ospf process default upl oaded, have a

nmechani smto ensure the uniqueness of ip. Then the CSGs coul d be
connected, and the topology will be collected by the ASGs. ASGs are
configured by NMS, and the configurations on CSGs are configured by
ASGs, typical MPLS protocols like LDP protocol is used. Wth SR
repl acing LDP, conplexity in LDP configuration could be greatly
reduced. But in current SR process, each SR node shoul d be
configured by NMS, including the SR related configurations such as
SIDs and SR al gorithm and SR gl obal bl ocks.

If the configuration on CSGs still need to be came from ASGs, a

speci fic mechanismis proposed in this draft to fulfill this
requirenent. Like the network in the above figure, an ASG or both
the ASGs coul d be selected as a SID nmanagenent node to adverti se CSGs
and ASGs SID mapping to the whol e SR domain.

4. SID generation and all ocation
In the proposed nmechani sm one or nore Segnent Routing Managenent
Nodes (SRWNs) reside at SR nodes and advertise the SID mapping

information for the various prefix associated with the SR nodes in
t he SR domai n.
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4.1. SID generation

The NMS configure the SRGB block to the SRMN. The SRW wi || generate
SIDs to other nodes’'router-ids and to the router-id of itself, the
generation principle based on the configuration of the NVS or the
default generation rule, the default allocation rule MAY be based on
t he nunerically higher router-id with the higher SID all ocated.

4.2. SID allocation

As described in section 3, when the SR node is powdered on, the |IGP
protocol as default function | oaded, each node fl oodi ng out each
router information in I1SIS LSP or OSPF LSA when the | SIS adjacency or
OSPF adj acency relations fornmed, and every node will acquire the
router-ids of other nodes fromthe information (such as the IP
address of router id) of IGP TLW.

Then the SRWN generates the SIDs mapping to the router-ids and

all ocates the SIDs to each SR node by using the extension of SID
Al'l ocation TLV or the SID Binding TLV(as described in
[I-D.ietf-isis-segnent-routing-extensions] and
[I-D.ietf-ospf-segnent-routing-extensions]. )in the | GP packet,

fl oodi ng the packet out. In the SID Allocation TLV, it carries the
router-id and SID mapping, and related algorithmtype, and rel ated
mul ti-topol ogy nunber. And in one SID Allocation TLV, it can carry
one or nore | P addresses.

Optionally, If nore than one SRWN assigned by the NVS, the SRVNs My
fl ood out another extension which indicating having the capability to
allocate SID, this extension is called the SR Allocation Ability
extension and be included in the SR capabilities. Wen other SR
nodes receive nore than one of the SRWN advertised the extension, the
SR node coul d deci de how to choose the Allocated SID, the choosing
principle is based on the value of SRWMNs’ router id or systemid, the
maxi mum or the m ni num value is chosen, and the SID all ocated by the
maxi mumor mninmumid s SRW be chosen. Wen each SR node received
the | GP packet with the SID Allocation TLV, it will know which SID is
allocated to itself, and then the SR node sends out the prefix-SID
sub-TLV in its | GP packet flooding out in the |IGP area.

Then each SR node will know the other SR nodes’ SID, and the rel ated
algorithmw |l calculate the path to each SR node’s SID.

Wth the automatic uniformallocation by the SRW in the | GP area,
when a new node is added, the SRW wi || know which SIDs had been

al l ocated, and allocate an unused SID in the SRGB to the new node’s
|P address. And if the node has npbved, the SRW will delete the
related SID to the noving node’s |IP address and recycle this SID
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The SI D uni queness is managed on the SRWN.

If nmore than one SRWN assigned by the NM5, the SR Allocation Ability
extension will be used, the detail information is described in
section 4. 2.

5. | GP ext ensi on

The SID Allocation TLV MAY be originated by any assigned router in an
| S-1S domain or an OSPF domain. As
[I-D.ietf-ospf-segnent-routing-extensions] defines OSPF extension
for the purpose of the advertisenents of various SID val ues, new
Opaque LSAs [ RFC5250] are defined in
[I-D.ietf-ospf-prefix-link-attr]. But the SID Allocation TLV is no
need to binding with the prefix of the router or re-advertised by the
router. The SID Allocation TLV may be advertised in a new Qpaque
LSA.

5.1. The ISIS SID-allocation TLV

The SID Allocation TLV has Type TBD, and has the follow ng format:
0 1 2 3
01234567890123456789012345678901
i S T i s S S S S S ek
| Type | Lengt h | Fl ags | Range |
B il ais S I o T i ot S S I Y S S S S it o
| M- 1D | Al gorithm | Prefix |
T i s i i s T S e e E o S E e
| Prefix | SID (variable) |
i s S i i S

Figure 2 ISIS SID-allocation TLV

o Type: TBD.

o 1 octet of Length: variable, in bytes.

o 1 octet of flags.

o0 1 octets of Range: The 'Range’ field provides the ability to

specify a range of addresses and their allocated SIDs. It is
essentially a conpression schene to allocate a continuous Prefix
and their continuous, corresponding SID Label Block. [If a single

SID is advertised then the range field MJST be set to one. For
range advertisenents > 1, the nunber of addresses that need to be

Li ao, et al. Expi res January 7, 2016 [ Page 6]



I nternet-Draft SPRI NG SID Al l ocation July 2015

5. 2.

mapped into a Prefix-SID and the starting value of the Prefix-SID
range.

1 octet of MI-ID: Multi-Topology ID (as defined in [ RFC4915]).

1 octet of Algorithm one octet identifying the algorithmtype the

Prefix-SID is associated. The follow ng value is defined by this

docunent :

* 0: IGP netric based Shortest Path Tree (SPT).

4 octet of Prefix.

4 octet of SID. according to the flags, it contains:

* A 32 bit index defining the offset in the SID Label space
advertised by this router using the encodings defined in

Section 3.1.

* A 24 bit | abel where the 20 rightnost bits are used for
encodi ng the | abel val ue.

The OSPF SID-All ocation TLV

The SID All ocation TLV has Type TBD, and has the follow ng format:

Li ao,

0 1 2 3
01234567890123456789012345678901
R e e e e e e o S o SR SR B
| Type | Lengt h | Fl ags | Range |
i s S Tn A i s S Sty SR P S
| MTI-1D | Al gorithm | Prefix |
B I S I T i i S R S i
| Prefix | SID (variable) |
T e i i s e S S e o S o E

Figure 3 OSPF SID-allocation TLV
Type: TBD.
1 octet of Length: variable, in bytes.
1 octet of flags.
1 octets of Range: The 'Range’ field provides the ability to

specify a range of addresses and their allocated SIDs. It is
essentially a conpression schene to allocate a continuous Prefix
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and their continuous, corresponding SID/ Label Block. |If a single
SIDis advertised then the range field MJST be set to one. For
range advertisenments > 1, the nunber of addresses that need to be
mapped into a Prefix-SID and the starting value of the Prefix-SID
range.

o 1 octet of MI-ID: Multi-Topology ID (as defined in [ RFC4915])
o 1 octet of Algorithm one octet identifying the algorithmtype the

Prefix-SID is associated. The followi ng value is defined by this
docunent :

* 0: IGP netric based Shortest Path Tree (SPT).
0 4 octet of Prefix.
0 4 octet of SID. according to the flags, it contains:

* A 32 bit index defining the offset in the SID/ Label space
advertised by this router using the encodings defined in
Section 3.1.

* A 24 bit |abel where the 20 rightnost bits are used for
encodi ng the | abel val ue.

6. SID Allocation Ability extension

Wth the conpatibility consideration, nodes in the SR domain need to
advertise its SR data-plane capability by using SR Capabilities TLV
in OSPF area or SR-Capabilities sub-TLV in ISIS area. So the
assigned router advertises its SID allocation capability, it may be
included in SR Capabilities Sub-TLV of I1SIS or in SR-Capabilities TLV
of OSPF, with the Special Flag to indicate it is an assigned router

6.1. The ISIS SR Capabilities Sub-TLV extension
The SIS SR Capabilities Sub-TLV (Type: TBD) is optional, MAY appear

multiple tinmes inside the Router Capability TLV and has fol |l ow ng
formt:
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0 1 2 3
01234567890123456789012345678901
T T S i T T o S S S e S S O s i o S

| Type | Lengt h | FI ags | Range |
e i R S e e e el I S R R R R e S il I R S R R R R
| Range (cont.) | SI D Label Sub-TLV (vari abl e)

e i i o S i I S S i o S S
Figure 4 SIS SR Capabilities Sub-TLV
o Type: TBD.
o0 1 octet of Length: variable, in bytes.

o 1 octet of flags, the followi ng are defined:

0
01234567
N R S S
| HTVIA |
+- - - - - - - -+
wher e:
o |-Flag: IPv4 flag. |If set, then the router is capable of outgoing
| Pv4 encapsul ation on all interfaces.

o V-Flag: IPv6 flag. |If set, then the router is capabl e of outgoing
| Pv6 encapsul ation on all interfaces.

o A-Flag: Allocation flag. |If set, then the router is capable of
allocating SID capability.

3 octets of Range: defining the nunber of values of the range from
the starting value defined in the SID/ Label Sub-TLV.

SI DY Label Sub-TLV: SID Label value as defined in
[I-D.ietf-isis-segnent-routing-extensions].

6.2. The OSPF SR Capabilities TLV extension
As described in [I-D.ietf-ospf-segnment-routing-extensions], the SID
Label Range TLV as an additional router capability of SR it is a
top-level TLV of the Router Information Opaque LSA (defined in
[ RFC4970] ).

The SI D/ Label Range TLV MAY appear nultiple tinmes and has the
follow ng format:
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0 1 2 3
01234567890123456789012345678901
B il ais S I o T i ot S S I Y S S S S it o
| Type | Lengt h |
e i R S e e e el I S R R R R e S il I R S R R R R
| Range Si ze | Reser ved |
B T T i S i S S T it s T i S S S S S
| Sub- TLVs (vari abl e) |
e i R S e e e el I S R R R R e S il I R S R R R R
Figure 5 OSPF SR Capabilities TLV

o Type: TBD.

o 1 octet of Length: variable, in bytes.

0 Range Size: 3 octets of the SID/ | abel range.

0 Reserved: 1 octets, where the follow ng extension are defined:

wher e:

o A-Flag: Allocation flag. |If set, then the router is capable of
all ocating SID capability.

Sub-TLVs: Initially, the only supported Sub-TLV is the SID/ Label TLV
as defined in [I-D.ietf-ospf-segnent-routing-extensions].

7. Security Considerations
TBD.
8. Acknow edgenents

I n progress.
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