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1 Introduction

In the SA2 LS to RAN3 on on EPC update at inter-eNodeB mobility SA2 (S2-072230) replies to the earlier RAN3 LS to SA2 (R3-070509/S2-071675). SA2 provides feedback on two alternatives for update of the Serving GW at intra-LTE HO. This contribution comments on the issue in light of the SA2 answer and argues that  Alt.2 where an un-acknowledged User Plane PDU on S1-U is confirmed by reliable signaling on S1-C and and S11 still is the preferable alternative.
2 Discussion
The two proposals for update of the Serving GW at intra-LTE HO are presented as follows in the original RAN3 LS to SA2:
Alt. 1: 

· the Serving
 GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

· For reliability reasons, the Serving GW acknowledges the initial GTP-u path switch message with another GTP-u message in the S1 user plane.

Alt. 2:

· the Serving GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

· For reliability reasons, the MME also updates the Serving GW via the S11 interface.

A comparison of the two proposals needs to take the reliability, complexity and characteristics of the proposed solutions into consideration, Additionally the impact from an architecture point of view should be taken in account.
Reliability:

Both solutions are able to perform the Serving GW update with high reliability:

· In Alt.1 the means for this is the UP acknowledgement.

· In Alt. 2 reliability is achieved by the subsequent signalling over S1-C and S11 (which must both be inherently reliable by design since they are intended to carry signalling). 
Complexity:

As always when complexity is to be considered it is the complexity added specifically for the particular solution that must be judged, i.e. it is of limited interest whether a particular solution is overall more or less complex than another, for as long as the mechanisms needed are there also for other purposes. With this in mind, we consider the following aspects:
· In Alt.1, the need for reliable signalling on the otherwise basically unreliable S1-U interface is introduced. This puts additional requirements on the S1-U interface that would not be there unless this solution is applied. As an example, a retransmission timer is needed for the User Plane acknowledgement PDU.
· In Alt.2, the solution relies on the fact that S1-C and S11 interfaces must be inherently reliable, as they are already intended to carry signalling. Thus no additional complexity is added by this solution. The signalling over S1-C and S11 required to update the SAE GW with IP address and TEID information from the eNodeB is a part also of other procedures such as Attach (the default bearer related signalling), so nothing new is added to these interfaces for the purpose of supporting Alt.2.

 Characteristics:
The traffical characteristics of the two solutions are roughly equal in the normal, successful case – in both cases, an expedient update of the User Plane traffic path is achieved, at the unavoidable cost of some signalling:

· In Alt. 1, there will be additional messages on S1-U. At the very least, an acknowledgement message is needed. If it shall be possible to use specific Diffserv marking for the path switch message (as has been commented), also a separate path switch message (not carrying payload) will be needed.

· In Alt. 2, the impact on S1-U can be restricted to an additional IE in the GTP-U header, when there is uplink payload to be sent. If there is not, an empty GTP-U PDU will be sent. There is no additional signal needed on S1-C – there, the impact is restricted to an additional IE in the anyway needed HO signalling. On S11, there will be signalling to confirm the path switch to the Serving GW.
  However, in fault cases there are differences:

· In Alt.1, a retransmission timer is needed for the User Plane acknowledgement PDU. If that PDU (or the initial UP update PDU) is lost, the UP update PDU will not be resent until that timer has elapsed. As a result, the establishment of the User Plane traffic path will be delayed.
· In Alt.2 the initial UP update PDU is immediately followed by signalling over S1 and S11. Hence if the UP update PDU is lost, the parallel signalling on the regular signalling path over S1-C and S11 will immediately correct the situation. 
Architecture implications:
The two alternatives differ in this respect:

· With Alt.1, there is in essence two different control interfaces between eUTRAN and EPC: The already existing one between the eNodeB and the MME, and an additional one between the eNodeB and the Serving GW. This is unfortunate because it blurs the distinction between user plane and control plane..
· Alt.2, on the other hand, maintains a clear split between CP and UP functionality, because it is clear that the ultimate responsibility for the control also of path switching remains with the MME. The user plane path switch towards the Serving GW can be viewed as an optional performance enhancement, which is by no means critical for the system operation. It is our view that the advantages of Alt.2 from a complexity and characteristics point of view are not inadvertent, but stem from the observance the principle of a clean CP/UP split.
3 Conclusion and Proposal
Our conclusion from the reasoning above is that Alt.2 is preferable because of the advantages from a complexity, characteristics and architecture point of view. 

We propose RAN3 to conclude that Alt2 is preferable, and is selected as way forward for LTE/SAE.




































































































































































































































































































































































































































� Where the LS has ”SAE GW”, ”Serving GW” has been inserted according to currently agreed naming conventions.





3GPP


