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Testing topology 
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Address format 
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MAP-T 
•  DMR 

–  utils/ivictl -r -d -P 2001:da8:b4b6:ffff::/64 –T 

•  BMR 
–  utils/ivictl -s -i eth1 -I eth0 -H -N -a 192.168.1.0/24 –A 202.38.117.1/24 -

P 2001:da8:b4b6::/48 -R 16 -M 2 -o 0 -c 1440 -T 

•  tcpdump 

–  09:42:16.526809 IP6 2001:da8:b4b6:100:ca:2675:100:0 > 2001:da8: 
b4b6:ffff:ca:7023:fe00:0: ICMP6, echo request, seq 18177, length 40  

–  09:42:16.527448 IP6 2001:da8:b4b6:ffff:ca:7023:fe00:0 > 2001:da8: 
b4b6:100:ca:2675:100:0: ICMP6, echo reply, seq 18177, length 40  

Native IPv6 packets are marked blue (the next header is ICMPv6) 
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MAP-E 
•  DMR 

–  utils/ivictl -r -d -P 2001:da8:b4b6:ffff:1234::5678/128 -E  
•  BMR 

–  utils/ivictl -s -i eth1 -I eth0 -H -N -a 192.168.1.0/24 -A 202.38.117.1/24 -
P 2001:da8:b4b6::/48 -R 16 -M 2 -o 8 -c 1400 -E  

•  tcpdump 

–  09:38:43.326429 IP6 2001:da8:b4b6:180:ca:2675:180:0 > 2001:da8: 
b4b6:ffff:1234::5678: IP 202.38.117.1 > 202.112.35.254: ICMP echo 
request, id 1040, seq 32512, length 40  

–  09:38:43.327786 IP6 2001:da8:b4b6:ffff:1234::5678 > 2001:da8:b4b6: 
180:ca:2675:180:0: IP 202.112.35.254 > 202.38.117.1: ICMP echo 
reply, id 1040, seq 32512, length 40  

IPv6 packets are marked red (the next header is IP), encapsulated IPv4 packets are 
marked blue 
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Mixed MAP-T/MAP-E 
•  BR=T/CE=E 

–  09:39:48.829067 IP6 2001:da8:b4b6:180:ca:2675:180:0 > 2001:da8: 
b4b6:ffff:1234::5678: IP 202.38.117.1 > 202.112.35.254: ICMP echo 
request, id 1040, seq 47104, length 40  

–  09:39:48.833054 IP6 2001:da8:b4b6:ffff:ca:7023:fe00:0 > 2001:da8: 
b4b6:180:ca:2675:180:0: ICMP6, echo reply, seq 47104, length 40  

•  BR=E/CE=T 

–  09:44:11.692130 IP6 2001:da8:b4b6:100:ca:2675:100:0 > 2001:da8: 
b4b6:ffff:ca:7023:fe00:0: ICMP6, echo request, seq 41473, length 40  

–  09:44:11.693044 IP6 2001:da8:b4b6:ffff:1234::5678 > 2001:da8:b4b6: 
100:ca:2675:100:0: IP 202.112.35.254 > 202.38.117.1: ICMP echo 
reply, id 1024, seq 41473, length 40  

the forwarding mode configuration is only required in the IPv4 to IPv6 direction, it can be automatically identified by 
checking the value of the next header in the IPv6 packets in the IPv6 to IPv4 direction  
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Backward Compatibility: DS-lite  
•  DMR 

–  utils/ivictl -r -d -P 2001::1/128  

•  BMR 
–  utils/ivictl -s -i eth1 -I eth0 -H -N -X -a 192.168.1.0/24 -A 

10.255.255.1/24 -P 2001:da8:b001:1009::/64 -R 16 -M 2 -o 0 -c 1400 -E  

•  tcpdump 

–  22:48:42.536559 IP6 2001:da8:b001:1009:a:ffff:100:0 > 2001::1: IP 
10.255.255.1 > 202.112.35.254: ICMP echo request, id 1024, seq 
41473, length 40  

–  22:48:42.539352 IP6 2001::1 > 2001:da8:b001:1009:a:ffff:100:0: IP 
202.112.35.254 > 10.255.255.1: ICMP echo reply, id 1024, seq 41473, 
length 40  
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Backward Compatibility: NAT64 
•  DMR 

–  utils/ivictl -r -d -P 2001:da8:b4b6:1000::/64 -T  

•  BMR 
–  utils/ivictl -s -i eth1 -I eth0 -H -N -X -a 192.168.1.0/24 -A 2.2.2.2/32 -P 

2001:da8:b001:fff9::/64 -R 16 -M 2 -o 0 -c 1440 -T  

•  tcpdump 

–  09:24:16.478385 IP6 2001:da8:b001:fff9:2:202:200:0 > 2001:da8: 
b4b6:1000:ca:7023:fe00:0: ICMP6, echo request, seq 25600, length 40  

–  09:24:16.479638 IP6 2001:da8:b4b6:1000:ca:7023:fe00:0 > 2001:da8: 
b001:fff9:2:202:200:0: ICMP6, echo reply, seq 25600, length 40  
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Conclusions 
•  A unified MAP can support MAP-T, MAP-E and 

even the mixed modes without introducing 
additional complexity 
–  5,000 lines total, 200 lines difference (4%) 

•  A unified MAP CE can be configured backward 
compatible with stateful NAT64 and dual-stack 
lite 
–  Ecdysis nat64 
–  Aftr-1.1 



10 

References 

•  [dual-stack-lite-code] "Dual-stack Lite 
Code: http://www.isc.org/software/aftr/11".  

•  [map-code] "MAP Code: http://
mapt.ivi2.org:8039/mapt.html".  

•  [nat64-code] "NAT64 Code: http://
ecdysis.viagenie.ca/download.html".  


