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1. Introduction

Network slicing provides the ability to partition a physical network
into multiple isolated | ogical networks of varying sizes,

structures, and functions so that each slice can be dedicated to
specific services or custoners. [I-D.ietf-teas-ietf-network-slices]
defines the term"I ETF Network Slice" and establishes the genera
principles of network slicing in the | ETF context. [|-D.cheng-teas-
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net wor k- sl i ce-usecase] describes several use cases of |ETF Network
Slice. [I-D.ietf-teas-ns-ip-nmpls] proposes a solution to realize
network slicing in | P/MPLS networks. Network nodes need to identify
a packet belonging to a network slice before it can apply the proper
forwarding treatnent, so a slice ID nust be carried in each packet.

Packets belong to a network slice need to be forwarded using the
specific network resources. [I-D.draft-ietf-teas-ietf-network-
slices] defines the network resource mapped to the network slice as
NRP, that is, the Network Resource Partition, and defines the nrp-id
to identify the NRP used in the forwardi ng process.

In a network that provides slicing services, the NRP-1D can be
carried in the packet. In the process of packet forwarding, the
routers on the forwardi ng path can extract NRP-1D fromthe packet,
determne the NRP to which the packet belongs, and then forward the
packet using the resources associated with the NRP

Segnment Routing (SR) allows a headend node to steer a packet flow

al ong any path. Per-path states of Internediate nodes are elin nated
thanks to source routing. The headend node steers a flow into an SR
Policy. The packets steered into an SR Policy carry an ordered |ist
of segnents associated with that SR Policy.

When SRv6 network provides network slicing service, it is also
necessary to consider howto carry NRP-1D with packet. This docunent
proposes a nmethod to carry the NRP-ID in the SRv6 network. By
setting the NRP-ID in the SRv6 segnment, the SRv6 endpoint or transit
node can be aware the NRP to which the packet bel ongs and carry out
rel evant forwardi ng processing.

1.1. Requirenments Language

2

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

Description of Applicability

2.1. Applicable scenario

The nethod proposed in this docunent is applicable to slice
forwardi ng scenari os based on SRv6 TE node. The strict hop-by-hop
forwarding path is specified to neet the SLA requirenents of
custoner traffic through SRv6 policy.
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An example is the SRv6 based hierarchical slice architecture
described in [draft-gong-teas-hierarchical-slice-solution]. As per
the docunent, the level-1 slice defines the topol ogy through flex-
al go, and ensures the bandw dth through the sub-interface with a
dedi cat ed queue. The network topology of the level-2 slice is
defined by a set of SRv6 policies on different ingress nodes, and
the bandwi dth is guaranteed through virtual data channel with a
dedi cat ed queue under the sub-interface. Therefore, when the traffic
is forwarded in the level-2 slice, the forwarding path needs to be
specified through the SRv6 policy. At the sane tinme, the NRP-ID
needs to be carried with the nessage, which is used to associate
with the virtual data channel under the outgoing interface during
forwardi ng, so as to obtain bandw dth guarant ee.

Thr ough the met hod proposed in this docunent, the NRP-1D can be
carried in the segnent list encoded in the SRH, and there is no need
to add an | Pv6 extension header

Thi s docunent al so considers the scenario of non-strict hop-by-hop
forwardi ng paths, Please refer to Section 7 for rel evant anal ysis.

2.2. G obal and |local NRP-ID

As per [draft-ietf-teas-ietf-network-slices], NRP is a collection of
resources (bufferage, queuing, scheduling, etc.) in the underlay
net wor K.

The customtraffic belonging to a certain network slice will be
forwarded in the correspondi ng NRP.

For an NRP, each router in the slice domain can use the same NRP-ID
to map |l ocal resources. This docunent calls such NRP-1Ds gl obal NRP-
IDs. NRP-1D needs to be unique in the slice donain.

On the other hand, different NRP-1Ds are used on each router to nap
| ocal resources such as queues. This NRP-1D can be called | ocal NRP-
ID. Local NRP-1D only needs to be unique within the router. The

|l ocal NRP-1D can map any |local resource, not limted to |links and
queues, not even limted to the network slicing.

Thi s docunent describes howto carry NRP-1D through the argunent

field of segment. This method can neet the scenarios of both gl oba
and | ocal NRP-1D
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3. Encoding NRP-1D in SRv6 segnent

The structure of SRv6 segnment is defined in [ RFC8986]. An SRv6
segnment consists of three parts, LOC. FUNCT: ARG

e m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaao - +
| Locat or | Function | Ar gunent

o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o +
R LOC --------- ><- FUNCT -><----------- ARG ------------- >

Figure 1: structure of segnent

After the packet enters the SRv6 domain, the ingress node (headend)
adds SRv6 Encapsul ation to packet. In SRv6 TE (traffic engi neer)
nmode, the headend node encapsul ates an | Pv6 header and an SRH header
at the sane tine. A group of SRv6 segnents is encapsulated in the
SRH header to indicate the forwarding path. NRP-ID can be carried in
segnment to identify the NRP to which the packet bel ongs.

Thi s docunent proposes to use the ARG part of the segnent to carry
the NRP-1ID.

e m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e em e eaao o +
| Locat or | Function | NRP-1 D

e m m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaa— - +
<--------- LOC --------- ><- FUNCT -><----------- ARG ------------- >

Figure 2: Encoding NRP-ID in segnent
4. Depl oynent consideration of NRP-1D In segnent

In the SRv6 TE node, nultiple segnents are encoded in the SRH The
| ast segment in the SRH is usually the service or End SID of the
tail end node and does not need to carry the NRP-1D.

O her segnents in SRH are usually End or End. X segnents, which are
used to guide internedi ate endpoint nodes to forward packets. The
argunments of these SIDs are not defined in [ RFC8986] and can carry
NRP- | Ds.

D fferent segnents can carry the sane or different NRP-1D, which is

arranged by the controller or operator by CLI according to the
actual requirenent.
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Segment [ 0] :

o m m e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e memma—o- +
| Locator5 | Function | Ar gumrent

o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m oo - +
Segnent [ 1]

e m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaao - +
| Locator4 | Function | NRP- | D2

o m m e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e memma—o- +
Segment [ 2]

o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m oo - +
| Locator3 | Function | NRP- | D2

e m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaao - +
Segment [ 3]

o m m e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e memma—o- +
| Locat or 2 | Function | NRP- | D1

o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m oo - +
Segnent [ 4]

e m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaao - +
| Locatorl | Function | NRP- | D1

o m m e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e memma—o- +

Figure 3: Encoding NRP-ID in segment |ist

4.1. Carrying Local NRP-1D

Local NRP-I1D can be applied to non-network slicing, such as Detnet.
One of the goals of DetNet is to provide bounded end-to-end | atency
for critical flows. [draft-chen-detnet-sr-based-bounded-I atency]
describes a nmethod to inplement bound | atency, called Cycle
Speci fi ed Queui ng and Forwardi ng (CSQF).

By specifying the sending cycle of a packet at a node and maki ng
sure that the packet will be transmtted in that cycle, CSQF can
achi eve bounded latency within the node. By specifying the sending
cycle at every node along a path, the end-to-end bounded | atency can
be achi eved.
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+-- -+ +-- -+ +-- -+ +-- -+
| Al----] B|----] C|----] E|
+- +- + +---+ +- +- + +---+
| N |
S RS | D|------ +
+-- -+
A |---X---+ ------- B S, B S, B S, B S, B S, |
B [------- AR, R e AR, AR, AR, |
C |------- - - Fo-m - - L R I - |
E | ------- B S, B S, B S, B S, B S, +---X---|

cyclel cycle2 cycle3 cycled cycle5 cycle6 cycle7

Det Net path: A->B->C >E
Specified cycle list <1, 3, 5, 7>
Figure 4: Exanple for CSQF

The sending cycle can be taken as a local NRP-1D and carried by SRH
After the packet reaches each endpoint, the local NRP-1D (cycle id)
carried in the SRH can be used to specify the cycle in which the
packet is expected to be sent, so as to achieve the end to end bound
| at ency.

4.2. Carrying dobal NRP-1D
4.2.1. Sane @ obal NRP-1D in SRH

In a sinple network that uniformy plans NRP, all endpoints share
the sanme global NRP-1D for a NRP, and so the value of the NRP-1D
encoded in the SRHis the sane.

Referring to the network slicing scenario shown in the figure bel ow,
the network slicing is deployed in the entire transm ssion network,
and all network nodes use the sanme NRP-1D to map the correspondi ng
network slicing. In the exanple, network slice 1000 and network
slice 2000 are created respectively. The corresponding NRP-1Ds are
100 and 200, respectively. Therefore, the @ obal NRP-IDs

encapsul ated in the SRH are all the sane.
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/ /
/ Network Slice 1000 /
/ /
Sl i cel000: R T T T R +--/
NRP- 1 D=100 : : :
Sl i ce2000: / /
NRP- | D=200 / Network Slice 2000 /
/ /
B I R S S +--/
Transport network
ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e e m = =
| +--+ +- -+ +- -+ +- -+ +- -+ +--+ |
------ R T s L T s R S e o
| +--+ +--+ +--+ +--+ +--+ +- -+ |
| N1 N2 N3 N4 N5 N6 |
Fo m o e o e e +
Segnent [ 0] :
Fo m o o e e +
| Locator5 | Function | Ar gumrent
o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee— o +
Segnent [ 1]
o m o o o e +
| Locator4 | Function | A obal - NRP- | D1
Fo m o e o e oo +
Segmnent [ 2]
o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee— o +
| Locator3 | Function | d obal - NRP- | D1
o m o m o o e +
Segnent [ 3]
Fo m o o e e +
| Locat or 2 | Function | G obal - NRP- 1 D1
o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee— o +
Segnent [ 4]
o m o o o e +
| Locatorl | Function | A obal - NRP- | D1
Fo m o e o e oo +

Figure 5: Exanple of Sane d obal NRP-1D
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4.2.2. Different dobal NRP-ID in SRH

However, in some scenarios, each endpoint will assign different NRP-
IDs to the NRP serving the same network slice.

o Scenariol

Cust onmer s purchase bandw dt h guarantee according to their actua
needs. The granularity of bandwi dth nmay vary from several hundred
megabytes to several gigabytes. Due to the differences in the
capabilities of various endpoi nt nodes, some endpoints may only
provide 1G or 5G bandw dth reservation granularity, while sone
endpoi nts may provi de 100M bandw dth reservation granularity.

As shown in the following figure, a network slice domain is conmposed
of core routers (Cl, C2, C3, and C4) and access routers (Al, A2).
The mi ni mum reserved bandwi dth that the core router can provide is
1G and the mnimumrouting bandwi dth that the access router can
provide is 200M

It is assuned that the correspondi ng bandw dth guarantee is provided
for two network slices according to custoner requirenents

Net work slicel for custonerl Reserved bandw dth 200M
Net work slice2 for custoner2 Reserved bandw dth 500M

Each endpoi nt creates dedi cated queues on its own interfaces and
assigns corresponding NRP-1D to associate with them

For the core routers:
Cl1/C2/ C3/ C4: NRP-1D1 for network slicel
NRP-1 D1 for network slice2

For the access routers:
Al/ A2: NRP-1D1l for network slicel

NRP-1 D2 for network slice2
For core routes, one NRP can be used to serve nultiple network
slices, soits NRP-IDis the same for nultiple network slices. On
the contrary, access routes use different NRPS to serve different

network slices, so the NRP-I1Ds are different for nultiple network
slices.
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Since the custoner network is accessed through the access router,
the bandwi dth of the custoner traffic can be Iimted through the
access router. Wiile on the core router, NRP can be shared by

mul tiple network slices

In this case, for the traffic of custonmer 2, the forwardi ng path
fromAl to A2 is assuned to be Al, C3, C4 and A2, and the NRP-I1Ds in
the forwarding process are (NRP-1D2, NRP-1Dl, NRP-IDl1 and NRP-1D2),
so the NRP-1Ds encoded in the SRH are not the sane vale.

oo + custonerl
| network slice domain | ++
| | +++
| +---+ +---+ +-- -+ | |
| + Cl+----- + C2+---+ A2+-+--|
custonerl | +- +- + +- +- + +---+ | |
4 | | | +++
+-+ | | +--+ +- -+ +- -+ | ++
+-t-t Alt--- -+ C3t----- + CA+ | customer2
+-+...| | +---+ +-- -+ Fo -+ |
+- + | |
CUSTOMBI 2 H- - oo e e oo e e e e e e e e ee o - +

Fi gure 6: exanpl e topol ogyl
0 Scenari o2

When network slices are deployed in multiple ASes, each AS creates
an NRP according to the actual needs and reserves bandw dth
resources as needed. Each AS may assign a different NRP-ID to the
corresponding NRP. In this case, the NRP-1Ds encapsulated in the SRH
are different.

As an exanmple, in the following figure, a network slice 2000 is
created for a customer. Three ASes create NRPS for the network
slice, and the corresponding NRP-1Ds are 100, 101 and 201
respectivel y.

In the left to right direction, create the intra-domain SRv6 policy
on N1, N10 and N20 respectively, and allocate the correspondi ng
binding SID as BSI D1, BSID2 and BSI D3

The end-to-end cross domai ns SRv6 policy is issued on the N1 node of
AS100, and its segnent list is <BSID1, BSID2, BSID3>
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LT L /
/ /
/ Networ k Slice 2000 /
/ /
B e +--/
NRP- |1 D=100: NRP- 1 D=101: NRP- | D=201:
Fommme e +- -+ +ommm - - +omm - - + S +
| +--+ +--+ | | +- -+ +--+ | | +--+ +--+ |
------ e I T e S I SR S S e e I R
| +--+ +- -+ | | +--+ +- -+ | | +--+ +--+
| N1 N2 | | N10 N20 | | N30 N4O |
R + R + R +
AS100 AS101 AS102

Figure 7: scenario of multi-as

In this case, when the NRP-1Ds are carried through the segnent, the
correspondi ng NRP-1D needs to be set for each BSID, and its specific
val ues are different. The segnent |ist code of SRH header is as

fol |l ows:

Segnent [ 0] :

o m o o o e +
| Service SID

Fo m o o e e e +
Segment [ 1]

o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee— o +
| BSI D3 201

o s o m o o e +
Segnent [ 2]

Fo m o o e e +
| BSI D2 101

o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee— o +
Segnent [ 3]

o m o o o e +
| BSI D1 | 100

Fo m o o e e e +

Fi gure 8: encodi ng exanpl e

Thus, when the packet enters each AS, the ASBR processes the packet
according to the corresponding BSID, inherits the NRP-1D carried by
the BSID, and sets it in the newy added SRH header to conplete the
slice forwarding within the AS.
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5. NRP-1D position information adverti senment

If the network slicing service needs to be supported, when creating
a locator, the SRv6 node needs to determ ne the encoding position of
NRP-1D in the segnent according to its own role.

The | ocator and encodi ng positions of NRP-1D need to be adverti sed
to the controller or headend nodes.

Wth this information, the controller or the head node will be aware
of how to encode the NRP-ID in the segnent |ist when the traffic is
steered to the SRv6 policy.

Pl ease note that the description in this sectionis only for the
strict hop-by hop forwarding path scenari o.

5.1. Static configuration node

In the static configuration node, configure the |ocator encoding
information on the controller or headend nodes respectively. For the
conveni ence of description, the locator carrying NRP-ID is naned
slice prefix in this docunent.

The aggregation attribute of |ocator can be used. The foll ow ng
figure is an exanple. The P nodes only provide End/ End. x type
segnments, and the positions used to encode NRP-1D are usually the
same. Therefore, conmmon prefix can be configured to indicate the
position of NRP-ID.

If the encoding position of a P node is different fromthat of nost
nodes, the slice prefix corresponding to the |ocator of the P node
can be configured separately to specify its encodi ng position

Referring to the topology and | ocators of each node in the Figure 4,
the following slice prefix can be confi gured.

The encodi ng positions of P1 and P4 nodes are the sanme, and a slice
prefix corresponding to common prefix can be configured to identify
the coding position as the low 16 bits. The encodi ng position of P3
is 96bit to 112bit of segnent, so a slice prefix corresponding to
its locator is configured separately to explain its coding position
Slice-Prefixl: 2001:1:1::/64 (comon prefix)

NRP-1D Position: [112..127]

Slice-Prefix2: 2001:1:1:0:130::/80 (locator for P3)
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NRP-1D Position: [96..112] in segnent

| Pv6-only
R + -4+ -4+ -4+ -4+ R +
--+ PE1 +---+ P1 +---+ P2 +---4+ P3 +---+ P4 +---+ PE2 +---
Fomm - - + F--- -+ F--- -+ F--- -+ F--- -+ Fomm - - +
SRv6- node SRv6- node SRv6-node
common Prefix: 2001:1:1::/64
| ocat or
P1: 2001:1:1:0:110::/80 for End/ End. x
P3: 2001:1:1:0:130::/80 for End/ End. x
P4: 2001:1:1:0:140::/80 for End/ End. x

Figure 9: exanple topology for slice prefixes

5.2. Dynanic advertising node

To sinplify the configuration, slice prefix can be advertised to
network nodes in the domain through I1GP and to controllers through
BGP- LS. This reduces the configuration of controllers and SRv6
nodes.

Rel evant protocol extensions will be provided in subsequent
ver si ons.

6. Behavi ors of node
6. 1. Behavi or of headend

If the network slice function is enabled, the SRv6 headend node
determnes the network slice to which the custoner traffic bel ongs
according to the rel evant policies.

The headend node steers the customer traffic to the SRv6 policy and
encapsul ates the 1 Pv6 header and SRH header for the custoner
traffic. The headend node encapsul ates the segnent |ist of the SRv6
policy in the SRH header

At the same tinme, set NRP-ID into segnent. These NRP-1Ds can be the
same or different val ues according to actual requirenent.

General ly, the nodes along the route of the nessage use the sane
NRP-1D to identify the NRP associated with the network slice.
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Therefore, when the headend node encapsul ates the segment list in
the SRH, it wites the same NRP-1D into segments except the | ast
segnent .

In sone special cases, such as cross donain scenarios, different
NRP-|1 Ds may be used on the forwarding path. In this case, the
controller may need to wite the NRP-ID into each segnment of the
segnment list in advance, and then issue the SRv6 policy to the
headend node. The headend node only needs to use SRv6 policy to
encapsul ate custoner traffic.

| I Pv6 Header
Source | P Address = | Pv6 Address of Ingress
Destination | P Address = SegnentLi st[ SL]
Next - Header = SRH (43)

| SRH as specified in RFC 8754
<Segnent 0>
<Segnent 1| NRP- | D1>
<Segnment 2 NRP-| D2>
<Segment N| NRP- | DN>

Figure 10: Format of SRv6 TE with slice ID

6. 2. Behavi or of endpoi nt

When a SRv6 node receives a packet, the destination address of the
packet is the segnent instantiated locally by the SRv6 node. At this
time, the SRv6 node processes the packet as endpoint node. The
endpoi nt node extracts the NRP-1D fromthe segnent and forwards the
packet with the NRP identified by the NRP-1D.

When N receives a packet whose IPv6 DAis S and Sis a |ocal End

SID, the pseudo code processed is nodified as foll ows based on
RFC[ 8986] :
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S01 - S11.

S12. Decrenent I Pv6 Hop Linmt by 1

S13. Decrenent Segnents Left by 1

S14. Update | Pv6 DA with Segnent List[Segnents Left]
Insert Extract NRP-ID from destination address.

Modi fy:

S15. Uses the NRP-ID to select a NRP and apply NRP policies to
forward packet

S16. }

VWhen N receives a packet whose IPv6 DAis S and Sis a |local End. X
SID, the pseudo code processed is nodified as foll ows based on
RFC[ 8986] :

S01 - S11.

S12. Decrenent I Pv6 Hop Limt by 1

S13. Decrenent Segnents Left by 1

Insert Extract NRP-ID from destination address.

S14. Update | Pv6 DA with Segnent List[Segnents Left]

Modi fy:
S15. Submit the packet to the I Pv6 nodule for transm ssion
to the new destination via a nenber of J with using the
resource of NRP
S16. }

7. Consideration of transit node
For the network providing network slicing service, there nay be sone
speci al scenarios due to the considerati on of node capacity or
busi ness depl oynent, such as:

0 sone network nodes only support network slices and do not support
Srve

0 the SRv6 policy specifies a | oose path
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As shown in the followi ng figure, B and C are non-SRv6 nodes, and
ot her nodes are SRv6 nodes. Suppose SRv6 policy is created on node
A, and the | oose path is specified as (D. End, E.End, H End).

non- SRv6
oo -+ oo -+ oo -+ oo -+ oo -+ oo -+
e+ A H----- + B +------ + D +------- + E +------- + F +-------- + H +--
+- +- + +---+ +- +- + +- +- + +---+ +- +- +
I I I I
| non- SRv6 | | |
| oo | | oo |
E + C 4-------- + . + G A--mmmmm - +
+---+ +---+

Figure 11: Exanple of transit node

In this way, during the forwarding process of the packet, either the
non- SRv6 node (B or C) or the SRv6 node (F or G nmay forward the
packet as a transit node. In order to enable these nodes to extract
the NRP-I1D during forwardi ng, relevant processing needs to be added

In this scenario, the NRP-I1D allocation of each node needs to be
restricted accordingly. Take forwardi ng paths (D. End, E. End, H. End)
as exanple, Wien node B (or C) receives a packet, its destination
address is the segment of node D, then node B (or C) needs to
extract the NRP-ID through the argunent of the segnent of node D and
map it to the local NRP. Therefore, the NRP allocated by nodes B and
Cis required to be consistent with that of node D. The reverse
packet is simlar, and the NRP-1D allocation of nodes B and Cis
required to be consistent with that of node A Therefore, it inplies
that four nodes A, B, C and D need to have the same NRP-1D

all ocation result. The sane principle applies to nodes E, F, G and

H

Considering the flexibility of the | oose path, if the |oose path is
depl oyed in the whole network slice domain, all nodes in the whole
network slice domain are required to uniformy allocate NRP-1Ds,
that is, to ensure the consistency of NRP-IDs.

If multiple regions can be divided in the whole network slice
domai n, and strict paths (through End. X segnents) are specified

bet ween the regions, the consistency of NRP-1D needs to be ensured
in the region, and the NRP-ID of different regions can be different.
For exanple, Node A/B/C/D and Node E/F/ G H are divided into two
regions: REGL and REQ, the segnent |list can be nodified to
(D.End. X, H End). After conbining NRP-ID, the segnent list in the
SRH whi ch encapsul ates the customer traffic may become (D. End. X| NRP-
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I D1, H End|NRP-1D2), that is, REGL uses NRP-I1Dl, and REG uses NRP-
ID2 to map the same NRP. Node B, C, F and G as transit nodes can

al so extract the correct NRP-ID from | Pv6 destinati on address of
custoner traffic.

The foll owing two sub sections describe the control and forwarding
behavi or of the transit node.

7.1. Creating LSPT

The transit node needs to extract the NRP-I1D fromthe destination
address of the packet. This destination address is not a locally
instanti ated segnment, but a segnent of the next endpoint.

Through the nethod described in Section 5, the slice prefix can be
configured on the transit node, or the transit node can |learn the
slice prefix through protocol extension.

The network node can use these slice prefixes to create a |loca

slice prefix table (LSPT) on the forwardi ng pl ane. Wen forwarding
packets as transit node, the network node uses the destination
address to | ookup the LSPT according to the | ongest matching
principle, and then extracts the NRP-1D fromthe destination address
according to the information of the hit table entry.

7.2. Behavior of transit node

For the transit node, the destination address of the packet is not a
| ocal segnent, and only IPv6 forwarding is perforned for the packet.

The transit node nmay be a node that supports SRv6 or a node that
only supports | Pv6.

When processi ng SRv6 packets, the transit node can use the
destination address to | ookup the local slice prefix table according
to the longest matching principle. If a prefix is hit, the NRP-ID
coul d be extracted according to the configuration information.

Therefore, the processing pseudo code can be nodified as foll ows:
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S1. If ((Slice forwarding is enabled) &% (Destination address hits
network slice prefix)) {

S2 Extracts NRP-1D from destinati on address by using the
position information of hit prefix

S2. Uses the NRP-ID to apply NRP policies to forward packet
S3. 1}

S4. Else {

S5. Forwards the packet without applying any NRP policies
S6. }

8. Consi deration of conpress SRH

[draft-ietf-spring-srv6-srh-conpression] describes how to conpress
the Segnment list in SRH through two flavors, nanely NEXT-C SID and
REPLACE-C-SID. This section briefly describes howto carry NRP-1D
through argunent in the case of SRH conpression.

8.1. NEXT-C-SID fl avor

According to the description in section 4.1 of [draft-ietf-spring-
srv6-srh-conpression], the structure of the NEXT-C-SID flavor SIDis
shown in the figure below, and the Argunent is used to carry the

CSI D.

o m m e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e memma—o- +
| Locat or - Bl ock | Loc- Node| Ar gument |
| | Functi on| |
e e .. +
Cmmmmmmmmm B------cn---- > <- NF -> <------mmoooo . >

Figure 12: structure of NEXT-C-SID flavor SID

For this type of SID, Argunent can be divided into two parts through
pl anni ng, where Arg.Next is used to carry CSID, and Arg.Extend is
used to carry NRP-ID.

In this way, all CSIDs in a container share the same NRP-ID.
Different containers can carry different NRP-1Ds as needed. This
will inevitably lead to a reduction in the nunber of CSIDs carried
by a container, and the correspondi ng forwardi ng behavi or al so needs
to be adapted and nodi fi ed.
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8. 2.

Locat or - Bl ock | Loc- Node| Ar g. Next | Arg. Extend
| Functi on| |
————————— B---------->< NF-><-------AN-----><--- AE-----

Figure 13: Mdified structure of NEXT-CSID flavor SID

REPLACE- C-SI D f | avor

According to the description of [draft-ietf-spring-srv6-srh-
conmpression] in chapter 4.2, the structure of REPLACE-C-SID fl avor
SIDis shown in the figure below. The Argument field is used to

dentify the nunber of remaining CSIDs in the container.

Locat or - Bl ock | Locator-Node | Argunent| 0

| + Function | |

————————— B----------><----- NF -----><- A-->
Figure 14: structure of REPLACE-C-SID flavor SID

For this type of SID, the Argunment can al so be divided into two
parts, where Arg.Numis used to identify the nunber of remaining
CSIDs in the container, and Arg. Extend is used to carry the NRP-ID.

n this manner, all CSIDs of a conpressed path share the sane NRP-
D, and different conpressed paths nmay carry different NRP-1Ds as

required. The correspondi ng forwardi ng behavior also needs to be
adapt ed and nodi fi ed.

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm i m .= =
| Locat or - Bl ock | Locator-Node |Arg.Num | Arg. Ext end
| | + Function | |
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e —m— i m - =
o B---------- > <----- NF ----- > <- AN-><----- AE----- >
Figure 15: Modified structure of REPLACE-C-SID flavor SID
9. Exanpl e

As shown in the followi ng figure, the | P backbone network depl oys
the network slicing service. The network operator has created two
NRPs, NRP1 and NRP2. NRP1 guar antees 100Mops bandw dth and NRP2
guar ant ees 200Mops bandwi dth. Set the IDs ID1 and ID2 for the two
NRPs respectively.
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The | P backbone network provides custoners with two network slices.
Network slicel is mapped to NRP1 and network slice2 is nmapped to
NRP2. SRv6 is used to carry traffic and network slicing services.

Along with the forwardi ng path <PEl-Pl-P2- PE2>, dedi cated queues

wi th guaranteed bandwi dth for NRP1L and NRP2 are configured at
correspondi ng interfaces of each router. Taking the interface P1-P2
of router P1 as an exanple, Queue 1 is configured with NRP-1D1 and
guar ant eed bandw dth of 100Mops, and Queue 2 is configured with NRP-
I D2 and 200Mops. When Pl transmits a packet through interface Pl-P2,
the NRP-ID carried in the destination address is checked.

If IDL is encapsulated in the destination address, Pl uses queue 1

to transmt the packet. If ID2 is encapsulated in the destination
address, P1 uses queue 2 to transmt the packet.
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: | P Backbone :
CPE PE1 P1 P2 PE2 ......
[ ----] |---] NRP1|---| NRP1]---| NRP1|---|] : DC
| 0---l0-0|----- | o-0]----- | o-0]----- |o-0]--0 :
| 0---l0-0]----- | o-0]----- | o-0]----- |o-0]--0
[ ----] [---] NRP2|---] NRP2|---|] NRP2|---] :....:
R + R +
| DA= | | DA= |
| P1. End| NRP- | D| | P2. VPNSI D |
S + S +
| SRH | | SRH |
| PE2. VPNSID | | PE2. VPNSID |
| P2. End. x| I D1 | | P2. End. x| I D1 |
| P1. End. x| I D1 | | P1. End. x| I D1 |
| PEL. End. x| | D1| | PEL. End. x| | D1|
+------- + <-> H------mmea - +< A R I I + <-> 4------- +
| Payl oad| | Payl oad | | Payl oad | | Payl oad
Fomm o - + S + S + Fomm o - +
---- Interface: P1-P2
| ____________________________________
| >>>>>>Queue 1: NRP:|Dl1l, 100Mips>>>>>>

>>>>>>Queue 2: NRP: 1 D2, 200Mips>>>>>>
| >S>S>>>> . S>S>>>>

Fi gure 16: exanpl e topol ogy

10. | ANA Consi der ati ons
Thi s docunent has no | ANA acti ons.
11. Security Considerations

The security requirements and nechani sns descri bed in [ RFC8402] and
[ RFC8754] also apply to this docunent.

Thi s docunent does not introduce any new security consideration
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