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Abstract

This docunent ains to define a network slice subnet as a genera
concept, and to augnent a baseline network slice nodel with
attributes that describe interconnections between network slice
subnet s.

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 docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num 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."

This Internet-Draft will expire on May 3, 2018.
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This docunment is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Documents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
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to this docunment. Code Conponents extracted fromthis docunment 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 License.
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1. I nt roduction

Net work Slicing enabl es depl oynent and nanagenent of services with
di verse requirenments on end-to-end partitioned virtual networks,

i ncludi ng conpute and storage resources, over the same
infrastructure. [1-D.geng-comns-problemstatenment] describes a
probl em st at ement for supervi sed heterogeneous network slicing,
enabling users to deploy network slices including connectivity,
conputing and storage conponents.

Nevert hel ess, defining and managi ng a network slice (NS) end-to-end
does not always have to be done directly: it may be convenient to
define and manage subsets of NS conponents. The concept of network
slice subnet is defined originally in [ NGUW _Network Slicing], though
we only need to retain its definition in the nost universal form
network slice subnet instances are sinilar to slice instances in nost
ways but cannot be operated in isolation as a conplete network slice.
They can be interconnected with other NS subnets to forma conpl ete,
end-to-end network slice (i.e. interconnection and/or stitching of NS
subnets). To sumarize: a NS subnet can be seen as a network slice
with unconnected links. The term"network slice segnent” has al so
occasionally been used to designate a NS subnet. Use cases for using
NS subnets include managi ng nulti-domain network slices, or even
wi t hi n one domain, isolate managenment and mai nt enance of different
portions of a network slice. It includes also mapping services to an
ordered chain of network slice subnets instances.
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A nodel for network slicing is currently being defined in

[1-D.qgi ang-cons-netslicing-information-nodel]. One question we woul d
like to address is how to augnment this base nodel to describe

i nterconnecti ons between NS subnets. The base nodel is not
technol ogy specific, and therefore the description of

i nterconnections should not be either. Mreover, such an
augnent ati on should both enabl e describing the intent for

i nterconnection, as well as describing actual interconnections once
NS subnets have been stitched together

1.1. Termnol ogy

Network slicing related terminology used in this docunment should be
interpreted as described in [I-D.geng-cons-probl emstatenment].

"Network slice subnet" is a termdefined in this draft. It is
conprised of groups of connectivity, conpute and storage resources,
possi bly together with network functions and network nmanagenent
entities, formng a conplete instantiated | ogical/physical network in
support of certain network and service characteristics but cannot be
activated in isolation as an overall network slice.

2. Interconnection Concepts

The general goal of an interconnection between 2 NS subnets is to
have |inks established between nodes from both subnets. A secondary
goal is to keep NS subnet descriptions isolated fromeach ot her

This relative isolation will contribute to sinplify and decentralize
managenent, as well as enabling operations such as substituting a
subnet with another, conposing slice subnets of different domains,
etc.

As described in Figure 1, we can represent a network slice subnet as
a network slice that also has one or nore |ogical nodes, which
termnate (at logical term nation points) links that need to be

i nterconnected with external nodes (cross-subnet |inks).

During a stitching operation, logical termnation points fromboth NS
subnets can be paired together into an interconnection point. Wen

i npl emented at the infrastructure |layer, this interconnection point
may be either inplenented as a gateway, or abstracted away, in which
case nodes from both NS subnets end up being directly interconnected
bet ween each other. In any cases, interconnected links will need to
have conpatible QS attri butes.
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Network Infrastructure
Figure 1: Network Slice Subnets Interconnection

Network slice interconnection information in data nodels can be used
for different rel ated purposes:

0 Anchoring interconnections at logical term nation points: a NS

subnet nodel should specify which link termnation points are the
"network slice subnet boundaries" that need to be interconnected.
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o Progranming interconnections: a NS provider may set attributes in
a NS subnet nodel to configure the interconnection with another NS
subnet. For exanple, constraints on the interconnection (on
t hroughput, latency, etc.) nmay be programmed to trigger an alarm
that may be |l ead the NS operator to disable NS subnets, replace NS
subnets by others, etc. to maintain overall service perfornance.

0 Describing the state of interconnection (once NS subnets are
i nt erconnect ed) .

3. Information Model
3.1. Representing Interconnections
Afairly mniml way to represent an interconnection is:

0 To represent an interconnection anchor in a subnet: a "l ogica
termnation point" in this subnet.

o To program or represent an interconnection between subnets: a pair
of logical term nation points, one in each subnet.

Sone form of grouping of logical ternination points (for exanmple, in
| ogi cal nodes) may tell the NS nanager to treat those termination
points as a single unit for placenent, inplenmentation, etc.

Addi tional information may be useful to conplenent the description of
an interconnections. Sone attributes nay be useful to describe an

i nterconnection point anchor, while others may be useful to program
or represent the state of an interconnection. For exanple, |ogica
term nation points may be associated with information that
facilitates placement or stitching operations. Future work shoul d
determ ne what type of information would be useful to specify or
represent a NS interconnection

3.2. Relation to NS Infornati on Mde

The network slice information nodel defined in
[1-D.qgiang-cons-netslicing-information-nodel] will be used as a base.
This nodel is itself based on the "ietf-network" nodel defined in
[I-D.ietf-i2rs-yang-network-topo]

I ndi vi dual network slice data nodel instances ("network" attributes
of the "ietf-network" nodel) can represent network slice subnets. |If
there is a need to tie multiple subnets together, a parent network
slice may be added to the nodel if necessary, but this is out of
scope of the present draft. A "network" attribute nay al so represent
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a full, end-to-end slice, in which case it does not need be
i nterconnected using the nechani sns described in the present draft.

I nterconnection anchors are logical termnation points (TP) included
in logical nodes. The base nbdel can be augnented as descri bed

bel ow. Those new | ogi cal node and logical TP attributes will
typically be used only for nodes and ternination points used as

i nterconnecti on anchors. Logical nodes should be as sinple as

possi ble (e.g. should not include any conpute or storage unit), so
that they can be abstracted away in underlying networks during the

i nterconnection operation, if needed.

nodul e: ietf-network
+--rw net wor ks
+--rw networ k* [ network-id]

+--rw network-id
+--rw network-types
+--rw supporting-network* [network-ref]
| +--rw network-ref
+--rw node* [node-id]
| +--... (augnmented with new attributes of |ogical nodes)
| +--rwnt:termination-point* [tp-id]
| | ... (augnmented with new attributes of |ogical TP)

4. QOperations

Stitching may occur when network slice subnets are initially
instantiated, or later after instantiation

5. Security Considerations
Access control mechani sns for managi ng network slices can likely be
reused for network slice subnets, since their nodels should be
simlar to each other.

Stitching 2 NS subnets together may be subject to sone form of
aut hori zation by a NS tenant.

6. Next Steps
The present draft investigates one aspect of a non-technol ogy
specific representation of a network slice. It may therefore be part

of the larger discussion on the need for such a representation

Beyond this, next steps can include the foll ow ng:
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0o Discussing the definition and need for NS subnets. |Is "NS with
unconnected |inks" an adequate sinple definition? |Is there an
agreenment on the use cases? Should NS subnet interconnection be
st andar di zed?

0 Assuming there is sonme interest in this, further work is needed to
better understand what attributes and operations are needed, and
how to integrate themin a baseline NS nodel.

0 Additionally, we can also further study NS conposition nechanisns,
beyond the sinple connect/di sconnect nechanismin the present
draft.
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