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Abstract

[I-D.nsdt-teas-ns-framework] provides a framework of transport
slices.

This draft describes the IS-IS extensions required to support
transport slices using Segment Routing.
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Introduction

[I-D.nsdt-teas-ns-framework] provides a framework for discussing
transport slices.

For a Transport Network, transport network slicing requires the
underlying network to support partitioning of the network resources
to provide the client with dedicated (private) networking, computing,
and storage resources drawn from a shared pool.
[I-D.peng-teas-network-slicing] introduce a unified TN-slice
identifier (termes as AII) to the underlay transport network
according to the requirement of network slice. AII is convenient to
indicate the topology, computing, storage resources of the dedicated
virtual network for both intra-domain and inter-domain network
slicing scenarios, and it is flexible to compute SR-BE or SR-TE path
according to AII combined with other creteria.

This draft describes the IS-IS extensions required to distribute TN-
slice Identifier information in an AS.

Conventions used in this document

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this
document are to be interpreted as described in RFC2119.

Router Capabilities for TN-slice Identifier

Although a router can deduce which TN-slices it has participated in
according to the AII(administrative instance identifier)
configuration of all links, an ISIS instance can explicitly control
which TN-slices it wants to enable (or join), to explicitly control
which SPT (shortest path tree) for a specific AII to be created. It
is possible for a route process not to join any TN-slices (except the
default AII 0) in despite of any AII configuration of any links.
Especially, it is hard to deduce the participated TN-slice according
to the AII configuration of L2 Bundle Member.

This section defines AII Participation sub-TLV which is inserted into
the IS-IS Router Capability TLV-242 that is defined in [REC7981], to
explicitly advertise which TN-slice a router wants to take part in.

The TN-slice identifier Participation sub-TLV has the following
format:


https://datatracker.ietf.org/doc/html/rfc2119
https://datatracker.ietf.org/doc/html/rfc7981
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[

0 1 2 3
01234567890123456789012345678901
+ot-F-F-F-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+
| Type=TBD1 | Length | Number | |
+-+-F-F-+-+-F-F-+-F-F-F-+-F-F-F-+-F-F-F-F-F-F-+-F-F-F-+-F-+-+-+-+
| AII for virtual networks 1 |
+ot-t-t-F-t-t-F-t-F-F-F-F-t-F-F-t-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+
[ |
+-+-F-F+-+-+-F-F-+-+-F-F-+-+-F-F-+-F-F-+-+-F-F-+-F-F-F-+-F-+-+-+-+
| AII for virtual networks N |
+ot-F-F-F-t-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+

Figure 1: Node Participation to TN-slice

where:

Type: TBD1 (Suggested value to be assigned by IANA)

Length: variable.

Number :Number of virtual networks.
AII for VN: allocate different TN-slice identifier (AII) for
different virtual networks. AII is used to distinguish different
virtual network resources.

Advertising TN-slice Identifier as a new TE parameter of a link

[RFC5305] describes extensions to the Intermediate System to
Intermediate System (IS-IS) protocol to support Traffic Engineering
(TE).

TN-slice Identifier can be used to color links to partition underlay
resource. This document defines a new extension of the existing IGP-
TE mechanisms [REC5305] to distribute TN-slice Identifier information
in an AS as a new TE parameter of a link.

The TN-slice Identifier list sub-TLV has the following format:


https://datatracker.ietf.org/doc/html/rfc5305
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0 1 2 3

01234567890123456789012345678901

tot-d-t-t-tot-t-t-t-t-t-t-t-F-t-t-t-t-t-t-F-F-t-t-F-F-t-t-F-+-+-
| Type=TBD2 | Length | Reserved | Number
+ot-t-F-F-F-F-t-t-t-t-F-F-F-t-F-F-F-F-F-F-F-F-F-F-F-F-F -t -t -+-
| AII for virtual networks 1
tot-d-t-t-totot-t-tototot-dot-t-totot-totoFot-t-t-F-F-t-F-F-F-+-

B b n e e e S e e S st st s s S
| AII for virtual networks N
Fotodototototototototototototototototototototototototototot-t-+-
Figure 2: Link Participation to TN-slice

Type: TBD2 (Suggested value to be assigned by IANA)

Length: variable.

Number :Number of virtual networks.

AII for VN: allocate different TN-slice identifier (AII) for

different virtual networks. AII is used to distinguish different

virtual network resources.

This sub-TLV MAY be present in any of the following TLVs:

TLV-22 (Extended IS reachability) [REC5305].

TLV-222 (Multitopology IS) [RFC5120].

TLV-23 (IS Neighbor Attribute) [RFC5311].

TLV-223 (Multitopology IS Neighbor Attribute) [REC5311].

TLV-141 (inter-AS reachability information) [REC5316].

This sub-TLV SHOULD appear once at most in each TLV. 1Indicates that
a link MAY belong to multiple virtual networks.

Note that AII © does not require notification, and all links are
always in AII 0 at the same time.

Advertising Dedicated Bandwidth Resouce of a Link for Each VN

[RFC8570] provide ways to distribute network-performance information
and it defines Unidirectional Residual Bandwidth Sub-TLV (URB Sub-
TLV), Unidirectional Available Bandwidth Sub-TLV (UAB Sub-TLV),
Unidirectional Utilized Bandwidth Sub-TLV (UUB Sub-TLV) for each

+

+

+

+

+

’


https://datatracker.ietf.org/doc/html/rfc5305
https://datatracker.ietf.org/doc/html/rfc5120
https://datatracker.ietf.org/doc/html/rfc5311
https://datatracker.ietf.org/doc/html/rfc5311
https://datatracker.ietf.org/doc/html/rfc5316
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directly connected IS-IS neighbors. As described above, a link can
belong to multiple VNs, as traditional ways that these VNs can share
the total bandwidth resouce of the link with preemption mode based on
packet priority, this is what we know as soft slices. However, In
some other scenarios, a hard slicing scheme can be used to establish
a hardened pipe to meet the slicing business requirements, at this
time each VN need dedicated bandwidth resouce reserved from the same
link, and in each node the packet rate limit and QoS policy per slice
may be used to ensure that the traffic between different slices is
isolated and does not affect each other. For this purpose, this
section continues to introduce and register new bandwidth related IS-
IS TE sub-TLVs in the "Sub-TLVs for TLVs 22, 23, 141, 222, and 223"
registry.

4.1.1. Unidirectional Residual Bandwidth per TN-slice Identifier Sub-
TLV

This sub-TLV (URBPTSI Sub-TLV) advertises the residual bandwidth for
a specific slice between two directly connected IS-IS neighbors. The
residual bandwidth advertised by this sub-TLV MUST be the residual
bandwidth from the system originating the Link State Advertisement
(LSA) to its neighbor. This sub-TLV may appear more than once.

0 1 2 3
01234567890123456789012345678901
ottt -ttt -ttt -t+-+

| Type=TBD3 | Length |
+-+-F-F-F-F-F-F-F-F-F-F-+-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F+-+-+-+
| AII |
+-t-t-t-t-F-F-F-t-F-F-F-t-F-F-F-+-F-F-F-F-F-F-F-F-F-F-+-F-F+-+-+-+
| Residual Bandwidth |
e e R R R R S e e T e e e Tl R R S it et L S S S e

Figure 3: Unidirectional Residual Bandwidth per TN-slice
Type: TBD3 (Suggested value to be assigned by IANA)
Length: 8
AII: Identifies the TN-slice information.
Residual Bandwidth: This field carries the residual bandwidth for

specific TN-slice on a link or bundled link in IEEE floating-point
format with units of bytes per second.
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When AII is O, the URBPTSI Sub-TLV has the same function with the URB
Sub-TLV defined in [REC8570]. Note that the sum of URBPTSI Sub-TLV
for all slices MUST not be larger than the result of Maximum Link
Bandwidth [RFC5305] minus RSVP-TE tunnel reservations.

For the system originating the URBPTSI Sub-TLV, the residual
bandwidth for each specific slice could be configured explicitly.

For example, for a link with 10G bandwidth without any RSVP-TE tunnel
reservations, the configuration could be: 4G is allocated for AII 1,
4G is allocated for AII 2, then the rest 2G is allocated for AII 0.
Thus, an URBPTSI Sub-TLV for AII © or traditional URB Sub-TLV with
Residual Bandwidth field set to 2G can be advertised, and two URBPTSI
Sub-TLVs each for AII 1 or 2 with Residual Bandwidth field set to 4G
can be advertised respectively.

4.1.2. Unidirectional Available Bandwidth per TN-slice Identifier Sub-
TLV

This sub-TLV (UABPTSI Sub-TLV) advertises the available bandwidth for
a specific slice between two directly connected IS-IS neighbors. The
available bandwidth advertised by this sub-TLV MUST be the available
bandwidth from the system originating this sub-TLV. This sub-TLV may
appear more than once. The format of this sub-TLV is shown in the
following diagram:

0 1 2 3
01234567890123456789012345678901
+-dt-F-F-t-F-t-F-F-t-F-t-F-F-+-+-+

| Type=TBD4 | Length |
+ot-t-t-F-t-t-t-t-t-t-t-F-F-F-F-F-F-F-F-t-Ft-F-F-F-F-F-F-F-+-+-+-+
| AII |
Dk R e R R ke o T R e S e e R ek (TR L SR P T e S S
| Available Bandwidth |
+ot-t-t-F-F-t-t-t-t-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+-+

Figure 4: Unidirectional Available Bandwidth per TN-slice
Type: TBD4 (Suggested value to be assigned by IANA)
Length: 8
AII: Identifies the TN-slice information.
Available Bandwidth: This field carries the available bandwidth for

specific TN-slice on a link or bundled link in IEEE floating-point
format with units of bytes per second. It is defined to be residual


https://datatracker.ietf.org/doc/html/rfc8570
https://datatracker.ietf.org/doc/html/rfc5305
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4.1.3. Unidirectional Utilized Bandwidth per TN-slice Identifier Sub-

(S}

bandwidth per TN-slice minus the measured bandwidth (the UUBPTSI
introduced in next section) used for the actual forwarding of packets
within that slice.

TLV

This sub-TLV (UUBPTSI Sub-TLV) advertises the bandwidth utilization
for a specific slice between two directly connected IS-IS neighbors.
The bandwidth utilization advertised by this sub-TLV MUST be the
bandwidth from the system originating this sub-TLV. This sub-TLV may
appear more than once. The format of this sub-TLV is shown in the
following diagram:

0 1 2 3
01234567890123456789012345678901
+-t-t-F-t-t-t-F-F-t-F-t-F-F-+-+-+

| Type=TBD5 | Length |
+-t-t-t-F-t-t-t-t-t-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+-+
| AII |
tot-tototoFotototot-tot-t-tot ot ottt tot-t-t-t-F-F-F-F-F-F+-+-+
| Utilized Bandwidth |
+ot-t-t-F-F-t-t-t-t-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+-+

Figure 5: Unidirectional Utilized Bandwidth per TN-slice
Type: TBD5 (Suggested value to be assigned by IANA)
Length: 8
AII: Identifies the TN-slice information.

Utilized Bandwidth: This field carries the bandwidth utilization for
specific TN-slice on a link or bundled link in IEEE floating-point
format with units of bytes per second. It represents the actual
utilization of the link (i.e., as measured by the advertising node)
for that slice.

Advertising TN-slice Identifier for L2 Bundle Member

[RFC8668] defines a sub-TLV of L2 Bundle Attribute Descriptors, and
the sub-TLV may define an attribute common to all of the bundle
members listed or a sub-TLV may define an attribute unique to each
bundle member. For a bundled link, there are two ways to use TN-
slice Identifier to partition its resource. The first one is to set
the parent interface with one or more expected TN-slice Identifier,
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that is we have seen in Section 4. The second one is to set each
member interface with specific TN-slice Identifier, for example,
member 1 set to AII 0, member 2 set to AII 1, member 3 set to AII 2,
etc. For simple deployment and according to actual needs, each
member is set to a single TN-slice Identifier. For the second case,
this section defines a new sub-TLV: L2 Bundle Member TN-slice
Identifier sub-TLV, to advertise TN-slice Identifier for each L2
Bundle Member associated with a parent L3 adjacency which is Point-
to-Point. The following format is defined for this sub-TLV:

Type: TBD6.
Length: variable

L2 Bundle Member TN-slice Identifier. There MUST be one TN-slice
Identifier (AII) for each of the L2 Bundle Members advertised under
the preceding L2 Bundle Member Attribute Descriptor.

This sub-TLV MAY be present in the following TLVs:
TLV-25 (L2 Bundle Member Attributes) [RFC8668].

This sub-TLV SHOULD appear once at most in the TLV. 1Indicates that
the TN-slice Identifier for L2 Bundle Member.

5.1. Advertising Bandwidth Information of member Link

[RFC8668] allows notification of bandwidth information of member
links using the sub-TLVs defined in [RFC8570]. Because each member
link belongs to single TN-slice, it is not necessary to advertise the
bandwidth information of member links for specific slice using the
sub-TLVs defined in Section 4.1.

o

Advertising prefix-SID per TN-slice Identifier

[RFC8667] defines a new IS-IS sub-TLV: the Prefix Segment Identifier
sub-TLV (Prefix-SID sub-TLV). The Prefix-SID sub-TLV carries the
Segment Routing IGP-Prefix-SID as defined in [RFC8402], and 1is
associated to a prefix advertised by a node.

To distinguish forwarding behavior of different virtual networks,
Prefix-SID need to be allocated per TN-slice Identifier and
advertised in the IGP domain. This document defines a new extension
of the existing Prefix-SID sub-TLV.

The Prefix-SID for TN-slice Identifier sub-TLV has the following
format:


https://datatracker.ietf.org/doc/html/rfc8668
https://datatracker.ietf.org/doc/html/rfc8570
https://datatracker.ietf.org/doc/html/rfc8402
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0 1 2 3
012345678901234567890123456789601
tot-dot-t-t-t-t-t-t-Ft-t-t-t-F-t-t-t-Ft-t-t-t-t-t-t-F-F-t-t-F-F+-+-+
| Type=TBD7 | Length | Flag | Algorithm |
+ot-t-t-F-F-t-t-t-t-t-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+-+
| AII |
ottt t-tototot-totot-tot-F-t-t-tot-t-tot-t-t-tot-t-t-t-F-F+-+-+
| SID/Index/Label(Variable) |
B S e o e S S e S e h s

Figure 6: Prefix-SID per TN-slice
where:
Type: TBD7 (Suggested value to be assigned by IANA)
Length: Variable. Depending on the size of the SID.

The "Flags" and "SID/Index/Label" fields are the same as the Prefix-
SID sub-TLV [RFC8667]

Algorithm: Accoridng to section "3.2. SR-Algorithm Sub-TLV" of
[REC8667] , two values can be set in this field.

0 0: Shortest Path First (SPF) algorithm based on link metric.

0 1: Strict Shortest Path First (SPF) algorithm based on link
metric.

Note that[I-D.ietf-1sr-flex-algo].also allows user to define other
algorithm values, i.e., FA-id within [128, 255], for the purpose of
constraint based path computation. However, an FA-id algorithm value
MUST not be set in this field, the reason is that FA-id has not
semantic local within AII.

AII: Identifies the TN-slice (AII) information corresponding to the
Prefix-SID.

This sub-TLV MAY be present in any of the following TLVs:
TLV-135 (Extended IPv4 reachability) defined in [REC5305].
TLV-235 (Multitopology IPv4 Reachability) defined in [REC5120].
TLV-236 (IPv6 IP Reachability) defined in [RFC5308].

TLV-237 (Multitopology IPv6 IP Reachability) defined in [REC5120].


https://datatracker.ietf.org/doc/html/rfc8667
https://datatracker.ietf.org/doc/html/rfc8667
https://datatracker.ietf.org/doc/html/rfc5305
https://datatracker.ietf.org/doc/html/rfc5120
https://datatracker.ietf.org/doc/html/rfc5308
https://datatracker.ietf.org/doc/html/rfc5120
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7.

This sub-TLV MAY appear multiple times in each TLV.
Advertising Adjacency-SID per TN-slice Identifier

[RFC8667] defines the IS-IS sub-TLV: the Adjacency Segment Identifier
sub-TLV (Adj-SID sub-TLV).The Adj-SID sub-TLV is an optional sub-TLV
carrying the Segment Routing IGP-Adjacency-SID as defined in
[RFC8402].

To distinguish forwarding behavior of different virtual networks,
Adjacency-SID need to be allocated per TN-slice Identifier and
advertised in the IGP domain. This document defines a new extension
of the existing Adjacency-SID sub-TLV.

The Adjacency-SID for TN-slice Identifier sub-TLV has the following

format:

0 1 2 3
012345678901234567890123456789601
+-+-F-F-+-+-F-F-+-F-F-F-+-F-F-F-+-F-F-F-F-F-F-+-F-F-F-+-F-+-+-+-+
| Type=TBD8 | Length | Flag | Algorithm |
+ot-t-t-F-t-t-F-t-F-F-F-F-t-F-F-t-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+
| AII |
+-+-F-F+-+-+-F-F-+-+-F-F-+-+-F-F-+-F-F-+-+-F-F-+-F-F-F-+-F-+-+-+-+
| SID/Index/Label(Variable) |
+ot-F-F-F-t-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+

Figure 7: Adjacency-SID per TN-slice
where:
Type: TBD8 (Suggested value to be assigned by IANA)
Length: Variable. Depending on the size of the SID.

The "Flags" and "SID/Index/Label" fields are the same as the
Adjacency-SID sub-TLV [RFC8667].

AII: Identifies the TN-slice (AII) information corresponding to the
Adjacency-SID.

This sub-TLV MAY be present in any of the following TLVs:
TLV-22 (Extended IS reachability) [RFC5305].

TLV-222 (Multitopology IS)[RFC5120].


https://datatracker.ietf.org/doc/html/rfc8402
https://datatracker.ietf.org/doc/html/rfc8667
https://datatracker.ietf.org/doc/html/rfc5305
https://datatracker.ietf.org/doc/html/rfc5120
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TLV-23 (IS Neighbor Attribute)[RFC5311].
TLV-223 (Multitopology IS Neighbor Attribute)[RFC5311].
TLV-141 (inter-AS reachability information)[RFC5316].

Multiple Adj-SID sub-TLVs MAY be associated with a single IS-
neighbor. This sub-TLV MAY appear multiple times in each TLV.

=]

Advertising Adjacency-SID per TN-slice Identifier in LANs

In LAN subnetworks, [REC8667] defines the LAN-Adj-SID sub-TLV for a
router to advertise the Adj-SID of each of its neighbors.

To distinguish forwarding behavior of different virtual networks,
Adjacency-SID need to be allocated per TN-slice Identifier and
advertised in the IGP domain. This document defines a new extension
of the existing Adjacency-SID sub-TLV.

The LAN-Adj-SID for TN-slice Identifier sub-TLV has the following
format:

(0] 1 2 3
©12345678901234567890123456789601
B e e ok T e e e T e b e S S S e
[ Type=TBD9 | Length [ Flags [ Weight [
totot-totototototototot-totototototototototot-tototot-tot-t-F-+-+

B e e ok T e e e T e b e S S S e

[ Neighbor System-ID (ID length octets)

+ Fot-t-t -t -ttt -+-+-+

| |

+-d-t-F-t-F-t-F-F-t-F-F-F-F-+-+-+

Fot-t-t-t-F-t-tot-t-t-t-t-F-t-F-F-F-F-F-F-t-t-t-t-t-F-F-F-+-+-+-+
AIT

B b n e n e T e e b T ST S S Sy S S

Bk e T e R e e eh ek R S e e T R e R S b ik st ;T S S P

SID/Label/Index (variable)
ottt -t-t-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-+-+-+-+

Figure 8: Adjacency-SID per TN-slice in LANs
where:

Type: TBD9 (Suggested value to be assigned by IANA)
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Length: Variable. Depending on the size of the SID.

The "Flags" and "SID/Index/Label" fields are the same as the
Adjacency-SID sub-TLV [REC8667].

AII: Identifies the TN-slice (AII) information corresponding to the
Adjacency-SID.

This sub-TLV MAY be present in any of the following TLVs:
TLV-22 (Extended IS reachability) [RFC5305].

TLV-222 (Multitopology IS)[RFC5120].

TLV-23 (IS Neighbor Attribute)[RFC5311].

TLV-223 (Multitopology IS Neighbor Attribute)[REC5311].

Multiple Adj-SID sub-TLVs MAY be associated with a single IS-
neighbor. This sub-TLV MAY appear multiple times in each TLV.

9. IANA Considerations
This document requests allocation for the following Sub-TLVs.
9.1. Router Capabilities for TN-slice Identifier

This document requests IANA to assign a new code point in the "sub-
TLV for TLV 242" registry.

Type: TBD1
9.2. TN-slice Identifier list sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs 22,
222, 23, 223 and 141 registry".

Type:TBD2(to be assigned by IANA).
9.3. Unidirectional Residual Bandwidth per TN-slice Identifier Sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs 22,
222, 23, 223 and 141 registry".

Type:TBD3(to be assigned by IANA).
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https://datatracker.ietf.org/doc/html/rfc5120
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9.4. Unidirectional Available Bandwidth per TN-slice Identifier Sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs 22,
222, 23, 223 and 141 registry".

Type:TBD4(to be assigned by IANA).
9.5. Unidirectional Utilized Bandwidth per TN-slice Identifier Sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs 22,
222, 23, 223 and 141 registry".

Type:TBD5(to be assigned by IANA).
9.6. L2 Bundle Member TN-slice Identifier sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs 22,
222, 23, 25, 223 and 141 registry.

Type:TBD6(to be assigned by IANA).
This sub-TLV is allowed in the following TLVs:

22 23 25 141 222 223
n n y n n n

9.7. Prefix-SID for TN-slice Identifier sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs
135,235,226 and 237 registry".

Type:TBD7(to be assigned by IANA).
9.8. Adjacency-SID for TN-slice Identifier sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs 22,
222, 23, 223 and 141 registry".

Type:TBD8(to be assigned by IANA).
9.9. LAN-Adj-SID for TN-slice Identifier sub-TLV

This TLV shares sub-TLV space with existing "Sub-TLVs for TLVs 22,
222, 23, and 223 registry".

Type:TBD9(to be assigned by IANA).
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12.

Security Considerations
TBD.

Acknowledgements
TBD.
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