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	Reason for change:
(

	TS 29.281 does not contain clear recommendations on how to set the default inner MTU size at the PDN GW to avoid IP fragmentation of both inner IP packets (in the PDN GW or UE/MS) and outer IP packets in the backbone. 

It is proposed to add a reference to TS 23.060, which was updated on this issue end of last year.
TS 23.060 clause 9.3:  
The PDP PDUs shall be routed and transferred between the MS and the GGSN or P‑GW as N‑PDUs. In order to avoid IP layer fragmentation between the MS and the GGSN or P-GW, the link MTU size in the MS should be set to the value provided by the network as a part of the IP configuration. This applies to both IPv6 and IPv4.

When the MT and the TE are separated, e.g. a dongle based MS, it is not always possible to set the MTU value by means of information provided by the network. The network shall have the capability of transferring N-PDUs containing PDP PDUs, where the PDP PDUs are of 1500 octets, between the MS and GGSN/P-GW.

NOTE 1:
The TE when it is separated from the MT can perform MTU configuration itself and this is out of scope of 3GPP standardization. Thus, when the MT component in the terminal obtains MTU configuration from the network, this does not imply that the behavior of the MS considered as a whole will always employ this MTU. In many terminals having a separated TE, the TE component configured by default to use an MTU of 1500 octets.

NOTE 2:
In network deployments that have MTU size of 1500 octets in the transport network, providing a link MTU value of 1358 octets to the MS as part of the IP configuration information from the network will prevent the IP layer fragmentation within the transport network between the MS and the GGSN/P-GW. Link MTU considerations are discussed further in Annex C.

NOTE 3:
As the link MTU value is provided as a part of the IP configuration information, a link MTU value can be provided during each PDN connection establishments.

TS 23.060 Annex C:  
The link MTU value that can prevent fragementation in the backbone network between the MS and GGSN/PGW depends on the actual deployement. Based on the above calculation a link MTU value of 1358 is small enough in most of the network deployements.

Note that using a link MTU value smaller than necessary would decrease the efficiency in the network. Moreover a UE may also apply some tunnelling (e.g., DSMIPv6 or VPN). and it is desired to use a link MTU size that assures at least 1280 octets, which is the minimum MTU size in case of IPv6, within the UE tunnel to avoid the fragmentation of the user packets within the tunnel applied in the UE.

Another aspect of the dynamic link MTU provisioning is that in the future when all network links support larger packet sizes than 1500 octets, operators can send a value larger than 1500 octets as a link MTU size to MSs. This option is useful for operators as if an MS uses large packets then it will increase the transport efficiency in the network.

TS 23.401 clause 4.3.3.1 was also amended to refer to clause 9.3 of TS 23.060.

	
	

	Summary of change:
(

	A reference to TS 23.060 is added.

	
	

	Consequences if 
(

not approved:
	Unclear requirements on how to set the default inner MTU size. Using a link MTU value smaller than necessary (e.g. 1280 octets instead of 1358) may decrease the efficiency in the network and may lead to fragmentation of user packets when some tunnelling is applied (e.g. VPN). 
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* * * First 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.


Recommendations  on how to set the default inner MTU size at the PDN GW and UE/MS to avoid IP fragmentation of both inner IP packets (in the PDN GW or UE/MS) and outer IP packets in the backbone are specified in clause 9.3 of 3GPP TS 23.060 [4]. 
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