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Abstract

Thi s docunent defines a new type of segnent for Segnent Routing,
4dmap6 segnent, which is an | Pv4/1Pv6 conversion function based on
statel ess mapping rules running in PE nodes for the delivery of |Pv4
services over |Pv6-only network. At the sane tine, the BGP Prefix-
SID attribute SRv6 Service TLVs is extended to transmt |Pv4/lPv6
address mapping rules in I Pv6-only domain and cross-donain.
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1. Introduction
The docurnent [I-D./draft-ietf-v6ops-franmework-nd-ipvéonly-underl ay]
proposes a framework for deploying |Pv6-only as underlay in nulti-
domai n networks. In this framework, each PE will be identified by at
| east one |1 Pv6 mapping prefix assigned by the operator, and it wll
be routable. It will also have one or nore associ ated | Pv4 address

bl ocks extracted fromthe | ocal IPv4 routing table or address pool

In addition, a specific data structure is defined as address nmappi ng
rules to express the mapping relationship between | Pv4d address bl ocks
and the | Pv6 mapping prefixes of the renote PE. Wth this design, if
the ingress PE obtains the mapping rule of a renote PE, the rule will
provi de forwardi ng gui dance for |Pv4 packets in the IPv6-only network
when the destination address of the | Pv4 packet matches its |Pv4
address block. The ingress PE will use the information in the
mappi ng rule to generate the corresponding | Pv6 source and
destination addresses fromits |Pv4 source and destination addresses
and then generate a new | Pv6 packet.

Thi s mappi ng- based conversion can also work in SRv6 [ RFC8986]
networks. SRv6 defines packet processing in | Pv6 networks as a |ist
of instructions, which are represented as 128-bit segnents, often
referred to as Segnent ID (SID). 1In this docunent, a new type of
segnments, 4map6 segnents, is defined for Segment Routing. They run
in PE nodes and provi de support for inplenenting | Pv4/IPv6 conversion
function based on mapping rules. In nmulti-domain |IPv6-only networks,
i ngress nodes can convert |Pv4 packets into | Pv6 packets by stateless
encapsul ation or translation using the information in 4map6 segnents,
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and egress nodes can restore | Pv4 packets after transm ssion in

| Pv6-only networks. This draft illustrates |Pv4/IPv6 address mappi ng
and packet transformation fromthe perspective of SRv6. The new SID
mai nly deals with how to generate new | Pv6 headers based on the
informati on of |1Pv4 packets. It does not involve the SRH, so it can
be considered as an approach of SRv6 BE.

The design of this draft only supports the scenarios in section 3 of
the docunent [I-D./draft-ietf-v6ops-framework-nd-ipveonly-underl ay].

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in BCP
14] RFC2119] [ RFC8174] when, and only when, they appear in al

capitals, as shown here

2. Overview of the new SID

The SRv6 SID has the same format as a 128-bit | Pv6 address.
According to Section 3 of [RFC8986], the SID consists of

LCC. FUNCT: ARG where the address (LOC) is encoded in the L nost
significant bits of the SID, followed by F bits of the function
(FUNCT), and A bits of the argunent (ARG.

Fommmea s o e e e aaa Fommmea s oo oo +
| LOO(L bits) | FUNCT(F bits) | ARG(32bits)]|
oo oo oo oo oo +

Figure 1: SID architecture

The LOC identifies the node where the SIDis instantiated and directs
the packet to it. The FUNCT is an opaque identifier for a behavior
bound to SID. The ARG field provides additional information for its
processing. As a new type of SID, the 4map6 segrment follows the
format of the general SID. In addition, some information itens
specific to statel ess address nmappi ng and packet translation are
carried in the relevant fields of the 4map6 SID as foll ows:

2 [ The LOC field has the positioning function, which is unique in
the SR domain. It is a prefix assigned by the operator, and its
value reflects the operator’s | Pv6 address planning. The

operator needs to plan this prefix according to its own

net wor ki ng and busi ness classification, and it is used to

identify the node that instantiates the 4nmap6 Sl D.
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% [ The FUNCT field identifies the behavior associated with the
4map6 SID and instructs the node that instantiates the 4nmap6 SID
node to performthe correspondi ng functi onal operation

% [ The ARG field contains the behavioral identity about whether
statel ess encapsul ation or translation is perfornmed at that

point, as well as the |IPv4 address associated with the PE node.
The val ue of L+F should be |less than or equal to 96 since 32 bits
are required for |Pv4 address.

For a PE node instantiating a 4map6 SID, its | Pv6 mapping prefix | Pv6
Prefix for I Pv4 transnission corresponds to the LOC field. For the
encapsul ation or translation processing of |1Pv4 packets E/T is

di stinguished by the identity of ARG field. Therefore, the 4map6 SID
has the structure: I1Pv6 Prefix + EfT + I Pv4 address. In general, the
nunber of SIDs that can be instantiated on a PE node is equal to the
nunmber of associated | Pv4 address bl ocks.

3. SRv6 Service TLV Extension

In SRv6 network environnent, 4map6 SID needs to be published to

i mpl ement |1 Pv4/1Pv6 address napping rule advertisenent. This
docunent specifies that an egress PE can inpl enent the BGP protoco
and extend in its BGP Prefix-SID property [ RFC8669] to support
publishing the service SID contained inits TLV, that is, the 4map6
SID, as an overlay service prefix in the network. The standard BGP
updat e propagation schene [ RFC4271] can nmake use of route reflectors
[ RFC4456] to propagate these prefixes. This docunent defines a new
BGP prefixed SID attribute extension TLV in the SRv6 Service TLVs to
i npl ement SID signaling for the 4nap6 service of the SRv6 service:

SRv6 4map6 Service TLV: Used to carry SRv6 SID informati on of 4map6
service in multi-domain | Pv6-only network, extended to support
carrying End. 4nmap6 Sl D.

The format of the extended SRv6 Services TLV is depicted bel ow

0 7 15 23 31
o e e - o e e e e e e e e a oo - o e e - +
| TLV Type | TLV Length | Reserved |
oo s o e e e e e e ee oo s oo s +

Figure 2: SRv6 Services TLV
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TLV Type (8 bits):
Used to identify different TLVS, SRv6 4nap6 Service TLV is 8.

TLV Length (16 bits):
Total length of the TLV.

RESERVED (8 bits):
Reserved fi el ds.

SRv6 Service Sub-TLVs (vari able):
This field contains nore specific SRv6 service information and is
encoded as an unordered list of Sub-TLVs whose format is described
bel ow.

The format of SRv6 Service Sub-TLVs is depicted bel ow

0 7 15 23 31
oo e oo +
| SRv6 Service | SRv6 Service | SRv6 Service

| Sub-TLV Type | Sub- TLV Length | Sub-TLV Val ue|
o e e - o e e e e e e e e a oo - o e e - +

Figure 3: SRv6 Service Sub-TLV

SRv6 Service Sub-TLV Type (8 bits):
This field identifies the type of SRv6 service information, which
takes the value 1, indicates the SRv6 SID Information Sub-TLV.

SRv6 Service Sub-TLV Length (16 bits):
The sub-TLV | engt h.

SRv6 Service Sub-TLV Value (variable):
This field contains data specific to the Sub-TLV Type. The SRv6
SID informati on of 4map6 Service is filled in the SRv6 Service
Sub- TLV Val ue fi el d.

4. Behavi or

In general, 4map6 SID nodes operate in pairs. For a particular data
stream one node is the ingress PE, denoted by PEl, and the other is
the egress PE, denoted by PE2. Each PE mmintains a Mapping rule

Dat abase (MD) as shown in Figure. The table entries in the M

dat abase consi st of |Pv4 address prefixes, |Pv6 mapping prefixes, and
the encapsul ation or translation processing EZT way of |Pv4 packets.
It should be noted that the database here is only an exanple, and
devel opers can design the structure of the database according to the
actual situation.
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Figure 4: The Structure of Map Rul e Dat abase

Before transmtting an | Pv4 packet from PE1 to PE2, the address
mappi ng rule corresponding to its | Pv4d destinati on address needs to
be transferred fromPE2 to PE1l. Therefore, PE2, which supports 4map6
service based on SRv6, publishes the 4map6 SID corresponding to the

| Pv4 destination address in the BGP Prefix-SID attribute, so as to
realize the PE2 node | ocated at the edge of the network to other
nodes and synchroni ze the address mappi ng rul e dat abase on each PE
device. PE2 announces its capabilities to other nodes in the fornmat
of the 4map6 SID of the SRv6 domain in the control plane. Wen PE1l
recei ves the 4map6 SI D announced by PE2, it extracts the rel evant
informati on and stores it in the |ocal mapping rul e database. The
LCC field in the 4nap6 SID corresponds to the database | Pv6 Mappi ng
Prefix, the Encapsul ation/ Transl ati on behavior identifier bit in the
ARG corresponds to the database encapsul ation or translation E/T, and
the address field in the ARG corresponds to the database | Pv4 address
bl ock.

When PE1 receives an | Pv4 packet, it first uses the destination |Pv4d
address block to find the correspondi ng | Pv4 address bl ock entry in
the |l ocal mapping rule database. |If there is a matching |Pv4 address
bl ock entry, the corresponding | Pv6 mapping prefix will concatenate
the 1 Pv4 destination address to generate the 4map6 SID, and the
32-bit 1 Pv4 destination address in the packet is placed in the ARG
field. According to the general SRv6 procedure, the SIDis
programmed as an | Pv6 destination address, and the newl y generated
packet is sent to the pure |Pv6 network for further delivery.

When a new | Pv6 packet arrives at PE2, PE2 resolves the |IPv6
destination address of the packet. |If it matches an | Pv6 mappi ng
prefix inits instantiated SID, it will process the packet according
to the 4map6 instruction in FUNCT, renove the | Pv6 mapping prefix and
forward it to the next hop according to the encapsul ation/translation
behavior in ARG field and the destination |IPv4 address carri ed.

5. | ANA Consi derations
Thi s docunent requests IANA to allocate the follow ng codepoints in

"SRv6 Endpoi nt Behavi ors" sub-registry of "Segnent Routing
Par amet ers" top-level registry.
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Fi gure 5: End. 4nap6 Endpoi nt Behavi or
6. Security Considerations
There is no additional security risk introduced by this design.
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