








• IPv6 static routes and IPv4 static routes differ mainly in destination and next-hop IP 

addresses. IPv6 static routes use IPv6 addresses, whereas IPv4 static routes use IPv4 
addresses.



• [Huawei] ipv6 route-static dest-ipv6-address prefix-length { interface-type interface-
number [ nexthop-ipv6-address ] | nexthop-ipv6-address | vpn-instance vpn-
destination-name nexthop-ipv6-address } [ preference preference][ permanent | 

inherit-cost ] [ description text ]

▫ preference preference: specifies a preference value for the route. The value is an 

integer ranging from 1 to 255. The default value is 60.

▫ permanent: enables the function of permanently advertising the IPv6 static 

route.

▫ inherit-cost: enables the static route to inherit the cost of the recursive route.

▫ description text: specifies a description for the static route. The value is a string 
of 1 to 80 characters and can contain spaces.

• [Huawei] ipv6 route-static vpn-instance vpn-instance-name dest-ipv6-address prefix-
length { [ interface-type interface-number [ nexthop-ipv6-address ] ] | nexthop-ipv6-
address [ public ] | vpn-instance vpn-destination-name nexthop-ipv6-address } [ 
preference preference ] [ permanent | inherit-cost ] [ description text ]

▫ public: indicates that nexthop-ipv6-address is a public network address instead of 
an address in the source VPN instance.









• Similarities also include support for special areas, support for virtual links, and multi-

process support.

• For details, see the "HCIP-Datacom-Core Technology" course.









• On broadcast, NBMA, P2P, and P2MP networks, OSPFv2 uses IPv4 interface addresses 

to identify neighbors. On virtual-link networks, however, OSPFv2 uses router IDs to 
identify neighbors.



• IPv6 emphasizes the link concept. Multiple IPv6 prefixes that indicate different IP 

subnets can be allocated to the same link. Different from IPv4, IPv6 allows two nodes 
on the same link to communicate even if they do not have the same IPv6 prefix. This 

greatly changes the OSPF behavior.

• In OSPFv3, the concepts "link" and "prefix" are frequently used, which however are 

independent of each other. The terms "network" and "subnet" used in OSPFv2 should 
be replaced with the term "link" when OSPFv3 is discussed.



• In multi-instance, each instance is differentiated by adding a specific instance ID to the 

OSPFv3 packet header. If an instance is assigned a specific instance ID, the OSPFv3 
packets that do not match the instance ID are discarded.



• IPv6 implements neighbor discovery and automatic configuration using link-local 

addresses. Routers running IPv6 do not forward IPv6 packets whose destination 
addresses are link-local addresses. Such packets are valid only on the local link.

• OSPFv3 is a routing protocol running on IPv6 and uses link-local addresses to send 
OSPFv3 packets.

▫ OSPFv3 assumes that each router has been assigned a link-local address on each 
link. All OSPFv3 interfaces except virtual-link interfaces use the associated link-

local addresses as the source addresses to send OSPFv3 packets.

▫ A router learns the link-local addresses of all the other routers attached to the 

same link and uses these addresses as the next-hop addresses to forward 
packets.

▫ Note: Description of link-local addresses is only contained in link-LSAs (new type 
of LSA supported in OSPFv3).



• OSPFv3 packets have the following functions:

▫ Hello packet: Hello packets are sent periodically to discover, establish, and 
maintain OSPFv3 neighbor relationships.

▫ DD packet: A DD packet describes the summary of a local LSDB and is used for 
LSDB synchronization between two devices.

▫ LSR packet: An LSR packet is used to request the required LSAs from a neighbor. 
An OSPFv3 device sends LSR packets to its neighbor only after DD packets have 

been successfully exchanged between them.

▫ LSU packet: An LSU packet is sent to a neighbor to provide required LSAs.

▫ LSAck packet: An LSAck packet is used to acknowledge the received LSAs.



• Version: indicates the OSPF version, and occupies 1 byte. For OSPFv3, the value is 3.

• Type: indicates the type of an OSPFv3 packet and occupies 1 byte. The following types 
are available:

▫ 1: Hello packet

▫ 2: DD packet

▫ 3: LSR packet

▫ 4: LSU packet

▫ 5: LSAck packet

• Packet length: indicates the total length of an OSPFv3 packet, including the packet 

header. The field occupies 2 bytes.

• Router ID: indicates the router ID of the router that originates the packet, and occupies 

4 bytes.

• Area ID: indicates the area in which the packet is sent, and occupies 4 bytes.

• Checksum: uses the standard 16-bit IPv6 checksum and occupies 2 bytes.

• 0: Occupying 1 byte, this field is reserved and must be set to 0.



• Rot Pri: indicates the router's router priority, which is used for DR election. This field 

occupies 1 byte, and the default value is 1. If it is set to 0, the router cannot participate 
in DR or BDR election.

• Options: indicates the optional capabilities supported by the router and occupies 3 
bytes.

▫ AT: indicates whether OSPFv3 authentication is supported. This option occupies 1 
bit. If the AT bit is 1, an authentication tail field containing authentication 

information is added to the OSPFv3 packet.
▫ DC: indicates whether the capability of processing demand circuits is supported. 

This option occupies 1 bit.
▫ R: indicates whether the originator is a valid router. This option occupies 1 bit.

▫ NP: indicates whether the area to which the originating router interface belongs 
is a not-so-stubby area (NSSA). This option occupies 1 bit.

▫ MC: indicates whether multicast data packets can be forwarded. This option 
occupies 1 bit.

▫ E: indicates whether external routes are supported. This option occupies 1 bit.
▫ V6: indicates whether the router or link can participate in route calculation. This 

option occupies 1 bit. If it is set to 0, the router or link does not participate in IPv6 
route calculation.

• HelloInterval: indicates the interval at which Hello packets are sent. This field occupies 
2 bytes.



• LS Age: indicates the time elapsed since the LSA was generated, in seconds. This field 

occupies 2 bytes. The value of this field continually increases regardless of whether the 
LSA is transmitted over a link or saved in an LSDB.

• LS Type: indicates the LSA type. This field occupies 2 bytes. The high-order three bits of 
this field identify generic properties of the LSA, whereas the remaining bits identify the 

LSA's specific function.
▫ The U-bit indicates how to process an unknown LSA, that is, how a router that 

does not recognize an LSA's function code should process this LSA.
▪ 0: The LSA is treated as if it had the link-local flooding scope.

▪ 1: The LSA is stored and flooded as if its type had been understood.
▫ The S2 and S1 bits indicate the flooding scope of the LSA.

▪ S2 S1 = 0 0: link-local flooding scope. The LSA is flooded only on the 
originating link.

▪ S2 S1 = 0 1: area flooding scope. The LSA is flooded to all routers in the 
originating area.

▪ S2 S1 = 1 0: AS flooding scope. The LSA is flooded to all routers in the local 
AS.

▪ S2 S1 = 1 1: reserved.
• Link State ID: indicates a local 32-bit identifier, which is irrelevant to an IPv6 address, 

and occupies 4 bytes. This field, together with the LS Type and Advertising Router 
fields, describes an LSA in the OSPFv3 domain. Compared with OSPFv2, OSPFv3 does 

not contain address information in the Link State ID field.



• As shown in the figure, the U-bit in the LS Type field of the OSPFv3 LSA header is 0 by 

default. Except the Type 5 and Type 8 LSAs, the other types of LSAs all have the area 
flooding scope (S2 S1 = 0 1).

▫ Link-local flooding scope: LSAs, including link-LSAs, are flooded only on the local 
link.

▫ Area flooding scope: The following types of LSAs are flooded in a single OSPF 
area: router-LSA, network-LSA, inter-area-prefix-LSA, inter-area-router-LSA, 

NSSA-LSA, and intra-area-prefix-LSA.

▫ AS flooding scope: LSAs, including AS-external-LSAs, are flooded in an entire 

routing domain (AS).



• The fields in an OSPFv3 router-LSA are described as follows:

▫ W: wildcard receiver. The value 1 indicates that the router supports multicast 
routes.

▫ V: virtual link. The value 1 indicates that the router that generates the LSA is at 
one end of the virtual link.

▫ E: external. The value 1 indicates that the router that generates the LSA is an 
ASBR.

▫ B: border. The value 1 indicates that the router that generates the LSA is an ABR.

▫ Options: indicates the optional capabilities supported by the router and occupies 

3 bytes.

▪ DC: indicates whether the capability of processing demand circuits is 

supported. This option occupies 1 bit.

▪ R: indicates whether the originator is a valid router. This option occupies 1 

bit.

▪ NP: indicates whether the area to which the originating router interface 

belongs is a not-so-stubby area (NSSA). This option occupies 1 bit.



• The fields in an OSPFv3 network-LSA are described as follows:

▫ Options: same as the Options field in a router-LSA.



• The fields in an OSPFv3 inter-area-prefix-LSA are described as follows:

▫ Metric: indicates the cost of the route to the destination address and occupies 3 
bytes.

▫ PrefixOptions: Each prefix advertised by an LSA has its own PrefixOptions field.

▪ P-bit: propagate bit. This bit needs to be set to 1 if the prefix of an NSSA 

needs to be advertised by an ABR.

▪ MC-bit: multicast bit. If this bit is set to 1, the prefix is used for multicast 

route calculation. Otherwise, the prefix is not used for multicast route 
calculation.

▪ LA-bit: local address capability bit. If this bit is set to 1, the prefix is an 
interface address of the router.

▪ NU-bit: no unicast capability bit. If this bit is set to 1, the prefix is not used 
for IPv6 unicast route calculation.

• Note: The prefix length of the default route is 0. An ABR can also originate an inter-
area Type 3 LSA to advertise a default route to a stub area.



• The fields in an OSPFv3 inter-area-router-LSA are described as follows:

▫ Options: This field describes the optional capabilities supported by the destination 
router instead of those supported by the source router. Therefore, the value of 

this field should equal that of the Options field in the router-LSA generated by 
the destination router.

▫ Metric: indicates the cost of the route to the destination address and occupies 3 
bytes.



• The fields in an OSPFv3 AS-external-LSA are described as follows:

▫ Bit E: indicates the cost type of an AS external route and occupies 1 bit.

▫ The value 1 indicates the cost of a Type 2 external route. This cost does not 

increase during route transmission.

▫ The value 0 indicates the cost of a Type 1 external route. This cost increases 

during route transmission.

▫ Bit F: occupies 1 bit. The value 1 indicates that the Forwarding Address field 

(optional) is included.

▫ Bit T: occupies 1 bit. The value 1 indicates that the External Route Tag field 

(optional) is included.

▫ Metric: indicates the cost of the route to the destination address and occupies 3 

bytes.

▫ PrefixLength, PrefixOptions, and Address Prefix are triplets that describe a prefix 

and have the same meanings as those in an inter-area-prefix-LSA.

▫ Forwarding Address: is an optional 128-bit IPv6 address and occupies 4 bytes. 

This field is included if bit F is 1. In this case, a data packet needs to be forwarded 
to this address before reaching its destination.



• The fields in an OSPFv3 link-LSA are described as follows:

▫ Rtr Pri: indicates the router priority of the interface attaching the originating 
router to the link and occupies 1 byte.

▫ Options: indicates a collection of Options bits that the router sets in the network-
LSA and occupies 3 bytes. 

▫ Number of Prefixes: indicates the number of IPv6 address prefixes carried in the 
LSA, and occupies 4 bytes.

▫ PrefixLength, PrefixOptions, and Address Prefix are triplets that describe a prefix 
and have the same meanings as those in an inter-area-prefix-LSA.



• The fields in an OSPFv3 intra-area-prefix-LSA are described as follows:

▫ Number of Prefixes: indicates the number of IPv6 address prefixes carried in the 
LSA, and occupies 4 bytes. If necessary, prefixes can be carried in multiple intra-

area-prefix-LSAs to limit the size of each Type 9 LSA.

▫ Referenced LS type: indicates whether the LSA references a router-LSA or a 

network-LSA, and occupies 4 bytes.

▫ 1: A router-LSA is referenced.

▫ 2: A network-LSA is referenced.

▫ Referenced Link State ID: 4 bytes.

▫ If the LSA references a router-LSA, this field is set to 0.

▫ If the LSA references a network-LSA, this field is set to the interface ID of 

the DR on the attached link.

▫ Referenced Advertising Router: 4 bytes.

▫ If the LSA references a router-LSA, this field is set to the router ID of the 
associated router.

▫ If the LSA references a network-LSA, this field is set to the router ID of the 
DR on the attached link.



• As shown in the figure, R1, R2, R3, and R4 run OSPFv3 and are all deployed in the 

backbone area.

• After the network becomes stable, check the LSDB of R2. The command output shows 

information about the following types of LSAs: router-LSA (Type 1), network-LSA (Type 
2), Link-LSA (Type 8), and intra-area-prefix-LSA (Type 9).



• The command output is described as follows:

▫ LS Age: aging time of the LSA.

▫ LS Type: LSA type, which can be any of the following:

▪ Router-LSA, Network-LSA, Inter-Area-Prefix-LSA, Inter-Area-Router-LSA, 
AS-external-LSA, NSSA-LSA, Link-LSA, or Intra-Area-Prefix-LSA

▫ Link State ID: link state ID in the LSA header.

▫ Originating Router: router that generates the LSA.

▫ LS Seq Number: sequence number of the LSA. This field is carried in the LSA 
header.

▫ Checksum: checksum of the LSA.

▫ Length: length of the LSA.

▫ Priority: priority of the interface attached to the link.

▫ Options: optional capabilities of the link.

▫ Link-Local Address: link-local address.

▫ Number of Prefixes: number of IPv6 prefixes contained in the LSA.

▫ Prefix: IPv6 prefix.

▫ Prefix Options: optional capabilities associated with the prefix.







• The configuration commands and methods of OSPFv3 are similar to those of OSPFv2. 

For details, see the "HCIP-Datacom-Core Technology" course.





• [Huawei] display ospfv3 [ process-id ] lsdb [ area area-id ] [ originate-router

advertising-router-id | self-originate ] [ { router | network | inter-router [ asbr-
router asbr-router-id ] | { inter-prefix | nssa } [ ipv6-address prefix-length ] | link | 

intra-prefix | grace } [ link-state-id ] ]

▫ process-id: specifies the ID of an OSPFv3 process. The value is an integer ranging 

from 1 to 65535.

▫ area area-id: specifies the ID of an area. The area ID can be a decimal integer or 

in the IPv4 address format. For a decimal integer, the value ranges from 0 to 
4294967295. For the IPv4 address format, the value is in dotted decimal notation.

▫ external: displays information about AS-external LSAs in the LSDB.

▫ inter-prefix: displays information about inter-area-prefix LSAs in the LSDB.

▫ inter-router: displays information about inter-area-router LSAs in the LSDB.

▫ intra-prefix: displays information about intra-area-prefix LSAs in the LSDB.

▫ nssa: displays information about NSSA LSAs in the LSDB.

▫ link: displays information about link-LSAs in the LSDB.

▫ network: displays information about network-LSAs in the LSDB.

▫ router: displays information about router-LSAs in the LSDB.

▫ link-state-id: specifies a link state ID. The value is in dotted decimal notation.













• You can run the display ospf peer command to check OSPFv2 neighbor information.

• By comparing OSPFv2 neighbor information and OSPFv3 neighbor information, you 
will find that the elected DR and BDR are the same, indicating that the DR election 

modes between OSPFv2 and OSPFv3 are the same.



• You can run the display ospf routing command to check the routing information on 

the OSPFv2 network.

• By comparing OSPFv2 routing information and OSPFv3 routing information, you will 

find that the paths to the same network segment are the same, indicating that the 
route calculation methods between OSPFv2 and OSPFv3 are the same.



• You can run the display ospf lsdb command to check the OSPFv2 LSDB. You will find 

that the LSDB contains the Type 1, Type 2, and Type 3 LSAs.







• Fields in TLV 232 (IPv6 Interface Address) are described as follows:

▫ Type: indicates the TLV type and occupies 8 bits. The value is 232 (0xE8).

▫ Length: indicates the length of the Value field in the TLV and occupies 8 bits.

▫ Interface Address: indicates a 128-bit IPv6 address.

• Fields in TLV 236 (IPv6 Reachability) are described as follows:

▫ Type: indicates the TLV type and occupies 8 bits. The value is 236 (0xEC).

▫ Length: indicates the length of the Value field in the TLV and occupies 8 bits.

▫ Metric: a 32-bit field indicating the cost.

▫ U: up/down bit. This 1-bit field indicates whether the prefix is advertised from a 
higher level to a lower level. 

▫ X: external original bit. This 1-bit field indicates whether the prefix was imported 
into IS-IS from another routing protocol.

▫ S: sub-TLV present bit. This 1-bit field is optional.

▫ R: This 5-bit field is reserved.

▫ Prefix Length: indicate the prefix length and occupies 8 bits.

▫ Prefix: indicates an IPv6 address prefix.

▫ Sub-TLV Length: indicates the length of a sub-TLV and occupies 8 bits. If the S-bit 
is set to 1, this field is included.

▫ Sub-TLV: If the S-bit is set to 1, this field is included.





• IS-IS single-topology has the following disadvantages:

▫ Network deployment is not suitable for topology separation.

▫ To maintain the same topology, each interface must run both IS-IS (IPv4) and IS-

IS (IPv6), which is not flexible.

▫ IPv4 areas cannot be used to connect different IPv6 areas. That is, IPv4 networks 

cannot be used to address IPv6 network isolation.



• The IS-IS MT feature can overcome the disadvantages of IS-IS single topology.



• To support MT, IS-IS defines multiple types of TLVs, including Multi-Topology TLV, MT 

Intermediate Systems TLV, Multi-Topology Reachable IPv4 Prefixes TLV, and Multi-
Topology Reachable IPv6 Prefixes TLV. This course focuses on the Multi-Topology TLV 

and does not elaborate on the other ones.

• Multi-Topology TLV:

▫ This TLV is contained only in IIH PDUs and fragment zero LSPs.

▫ Reserved MT IDs:

▪ MT ID=0, equivalent to the standard IPv4 topology.

▪ MT ID=2, reserved for the IPv6 routing topology.



• The basic configuration commands and methods of IS-IS (IPv6) are the same as those 

of IS-IS (IPv4). For details, see the "HCIP-Datacom-Core Technology" course.

• [Huawei-isis-1] ipv6 enable [ topology { ipv6 | standard } ]

▫ topology: sets a network topology type.

▫ ipv6: sets the topology type to IPv6. That is, the IPv6 capability for the IS-IS 

process is enabled in an IPv6 topology. Links on the network can be configured as 
IPv4 or IPv6 links. SPF calculation is performed separately in IPv4 and IPv6 

topologies.

▫ standard: sets the topology type to standard. That is, the IPv6 capability for the 

IS-IS process is enabled in an integrated topology. A network administrator must 
ensure that all links on the network support the same topology type. By default, 

the standard type is used when the IPv6 capability is enabled for an IS-IS process.

• [ Huawei-GigabitEthernet0/0/1] isis ipv6 cost { cost | maximum } [ level-1 | level-2 ]

▫ cost: specifies the link cost of an IPv6 interface. The value is an integer that varies 
according to the following cost styles:

▪ If the cost style is narrow, narrow-compatible, or compatible, the value 
ranges from 1 to 63.

▪ If the cost style is wide or wide-compatible, the value ranges from 1 to 
16777214.

▪ The default value is 10.

















• To support IPv6, BGP needs to map IPv6 routing information to the NLRI attributes.





• Update message:

▫ An Update message can be used to advertise multiple routes with the same path 
attribute. These routes are stored in the NLRI attribute. An Update message can 

also carry multiple unreachable routes, which are stored in the Withdrawn Routes 
field, to instruct peers to withdraw these routes.



• Fields in the MP_REACH_NLRI attribute are described as follows:

▫ Address Family Information: consists of a 2-byte address family identifier (AFI) 
and a 1-byte subsequent address family identifier (SAFI).

▫ Length of Next Hop Network Address: indicates the length of the next-hop 
address and occupies 1 byte. Generally, the value is 16.

▫ Network Address of Next Hop: The length is variable and depends on the 
preceding field. Generally, the value is a global unicast address.

▫ Reserved: 1 byte. The value must be 0.

▫ Network Layer Reachability Information: contains information about the routes 

with the same attributes. The value 0 indicates the default route.

• Fields in the MP_UNREACH_NLRI field are described as follows:

▫ Withdrawn Routes: indicates the routes to be withdrawn. The value is in the 
<mask length, route prefix> format. If the mask length is 0, the associated route 

is a default route.



• The basic configuration commands and methods of BGP4+ are the same as those of 

BGP. For details, see the "HCIP-Datacom-Core Technology" course.

• [Huawei-bgp] ipv6-family [ unicast | vpnv6 | vpn-instance vpn-instance-name ]

▫ unicast: enters the IPv6 unicast address family view.

▫ vpnv6: enters the BGP-VPNv6 address family view.

▫ vpn-instance vpn-instance-name: associates a specified VPN instance with the 
IPv6 address family and enters the BGP-VPN instance IPv6 address family view. 

The value is a string of 1 to 31 case-sensitive characters. If spaces are used, the 
string must start and end with double quotation marks (").

• [Huawei-bgp-af-ipv6] network ipv6-address prefix-length [ route-policy route-policy-
name ]

▫ ipv6-address: specifies the IPv6 address advertised by BGP. The value is a 32-digit 
hexadecimal number, in the format of X:X:X:X:X:X:X:X.

▫ prefix-length: specifies the prefix length of the IPv6 address advertised by BGP. 
The value is an integer ranging from 0 to 128.

▫ route-policy route-policy-name: specifies the name of the route-policy applied to 
route advertisement. The value is a string of 1 to 40 case-sensitive characters. If 

spaces are used, the string must start and end with double quotation marks (").
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