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* * * First Change * * * *

4.2.1
GTP-U Tunnel description

GTP-U Tunnels are used to carry encapsulated T-PDUs and signalling messages between a given pair of GTP-U Tunnel Endpoints. The Tunnel Endpoint ID (TEID) which is present in the GTP header shall indicate which tunnel a particular T-PDU belongs to. In this manner, packets are multiplexed and de-multiplexed by GTP-U between a given pair of Tunnel Endpoints. The TEID value to be used in the TEID field shall be negotiated using a control plane protocol like GTPv1-C, GTPv2-C, RANAP or S1-AP.
In what follows we refer to the outer GTPv1-U IP packet as the IP packet that carries a GTPv1-U packet. The inner IP packet in a GTPv1-U packet (T-PDU) is either

-
An IP packet sent to the UE/MS in the downlink direction over one or more tunnels from the external network identified by the APN. 

-
An IP packet sent from a UE/MS in the uplink direction over one or more tunnels to the external network identified by the APN.

NOTE 1:
Not all tunnels in 3GPP networks will necessarily be GTPv1-U,

NOTE 2:
The inner MTU size of the GTPv1-U tunnel is typically not the same as the outer MTU size of the IP path carrying the outer IP packets.
The maximum size of a T-PDU that may be transmitted without fragmentation by PDN GW, GGSN or the UE/MS is defined in 3GPP TS 23.060 [4].
* * * Second Change * * * *

4.2.2
IP transport

According to IETF RFC 791 [10], any IPv4 router in the backbone may fragment the outer IPv4 GTPv1-U packet with a flag of DF=0.
Unnecessary fragmentation should be avoided when possible due to the following;

-
Fragmentation is bandwidth inefficient, since the complete IP header is duplicated in each fragment.

-
Fragmentation is CPU intensive since more fragments require more processing at both GTPv1-U endpoints and IP routers. It also requires additional memory at the receiver.

-
If one fragment is lost, the complete packet has to be discarded. The reason is there is no selective retransmission of IP fragments provided in IPv4 or IPv6.

To avoid unnecessary fragmenting the outer IP packets backbone links between GTP peers should, when possible, have outer MTU values that exceed the sum of the maximum value of the inner MTU size plus the size of the tunnel headers (outer IP header, outer UDP header, and GTP header, including any possible GTP extension headers) in order to avoid unnecessary IP fragmentation in the backbone.

To avoid unnecessary fragmenting the inner IP packets the UE/MS, or a server in an external network, may find out the inner MTU by path MTU discovery and hence fragment correctly at the source.

In order to avoid IP fragmentation of the user plane IP packets (at PGW, GGSN, SGSN and UE/MS), it is recommended to set the default inner MTU size at the GGSN and PGW to 1280 octets.
* * * End Changes * * * *
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