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Abstract: This paper discusses that the MME indicates the MTU size to UE to allow a flexible MTU.
1. Introduction

In previous SA2 meetings, there were discussions and LS exchanges with other working groups about MTU in the E-UTRAN/EPS system. Throughout the discussions, the group shared better understanding of the issue, but there are still some gray areas. 

This paper discusses the necessity for signaling of the link MTU size from the network to the UE, in order to allow flexibility of the link MTU size configuration of the UE’s IP stack.
2. Discussion

The UE’s IP stack needs to know the link MTU size of the first hop link to generate a proper size of IP packets. Note that, for E-UTRAN/EPS, the first hop router is the PDN GW from the UE's perspective.

In GRPS, the link MTU size is fixed as 1500 bytes. However, the benefit of having a flexible link MTU size for E-UTRAN/EPS has been discussed. For instance, GTP-U/UDP/IP tunneling adds header overhead and this can trigger IP fragmentation if the MTU size is fixed at 1500 bytes and the subnetwork is Ethernet.

If the operator wants to optimize the backhaul performance, IP fragmentation should be avoided for the following reasons:

· IP fragmentation is inefficient since the complete IP header is duplicated in each fragment.

· If one fragment is lost, the complete packet has to be discarded. The reason is that no selective retransmission of fragments is possible.

Consequently, it is desirable to have the ability to configure the link MTU size in order to prevent IP fragmentation.

On the other hand, if the operator wants to optimize the air-interface performance, IP fragmentation should not be avoided in order to take advantage of the E-UTRA higher data rates by allowing the UE's radio bearers to use the largest possible RLC SDU/PDU sizes (i.e., RLC segmentation should be avoided if the UE's radio conditions are good enough to warrant the grant/scheduling of the highest E-UTRA data rates).

The following is the text from the latest version of the E-UTRAN Stage 2 (TS 36.300 v8.3.0), which discusses IP fragmentation/MTU discovery: 

-----------------

4.5   IP fragmentation

Fragmentation function in IP layer on S1 and X2 shall be supported.

Configuration of S1-U (X2-U) link MTU in the eNB/ S-GW according to the MTU of the network domain the node belongs to shall be considered as a choice at network deployment. The network may employ various methods to handle IP fragmentation, but the specific methods to use are implementation dependant.

At the establishment/modification of an EPS bearer, the network may signal a value that is to be used as MTU by the UE IP stack (it is FFS how the requirement on the UE should be formulated). It is also FFS if the MTU is signaled by the MME or the eNB.
-------------------

In short, the GTP-U layer on S1 and X2 shall support transport IP level fragmentation/reassembly – the same can be easily applied to the GTP-U layer on S5. This allows having a flexible link MTU size for the UE’s IP stack. 

By having flexibility of link MTU size, the operators can

· configure the link MTU size with a relatively small value in order to minimize the GTP transport layer fragmentation,
· configure the link MTU size with a relatively big value in order to optimize air resource usage. 

The remaining issues are how often and by which means the network to inform the link MTU size to the UE.

We propose to endorse the following principles for signaling of the link MTU size.

· The link MTU size is a semi static value. It is not necessary to signal this value to the UE e.g. on every establishment/modification of an EPS bearer. 

· MME should be able to indicate  the link MTU size in NAS signaling messages such as Attach Accept, PDN Connectivity Accept and TAU Accept. The TAU Accept message may provide the link MTU size when the MME needs to change the existing MTU size or when the UE moves into E-UTRAN from 2G/3G.

· Separate MTU sizes are signaled for IPv4 and IPv6 respectively.

· How MME choose the link MTU size is dependent on various factors such as transport technology used S1, S5 and S8 interfaces, tunneling overhead, and operator policy. It is not in the scope of 3GPP standardization how the MME decides the link MTU size for a UE.

3. Conclusion
We propose that the MME informs the UE of the link MTU sizes for IPv4 and IPv6 respectively, in order to have a flexible link MTU used by the UE’s IP stack. To this end, Attach Accept, PDN connectivity Accept and TAU Accept messages include the link MTU size.

The corresponding CR to 23.401 is provided in S2-081402.
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