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Introduction

This document discusses the S1 the S1-AP NAS Repetition during the X2 Handover. It clarifies the some aspects of the MME common understanding behavior and proposed some optimization during the handover.

Discussion

General Principal:

Last meeting RAN3 discussed the NAS message handling during the inter-LTE HO via X2 [1]. The group concluded to the Working Assumption “S1-AP repetition”.

The NAS layer in the MME has appropriate timers and retry mechanism to “buffer” the message and repeats it after internal timer expiration. The S1-AP repetition will be driven by the NAS layer and therefore no special treatment is needed in S1-AP.
During the X2 path switch phase, the MME is advised of the handover and will be able to deliver the NAS message in the target eNB after the completion of the S1-MME connection. The only issue with this approach is the NAS repetition timer values vs. the handover latency time. The NAS timers/retry values are on the order of seconds and there may not be any significant impact to procedures due to the HO.
Optimization:

To avoid re-sending the NAS message to the source eNB X2 handover, some optimization may be possible.

The source eNB may return a dedicated error message to the MME if the NAS message was not delivered to the UE because of the HO in progress. The error message may contain information to inform the MME of the cause failure along with an indication of the target eNB. However the following scenarios need to be considered depending on when the events occur during the Handover:

(Note: all theses cases preclude the UE is not definitively lost by the network according to the RLF Recovery is applied).

1. If an event occurs before the handover command (HO Cancel, RLF Recovery) the source eNB should be able to deliver the NAS Message to the UE under its coverage. Consider the situation where the source eNB informs the MME of the HO in progress and the MME stops sending NAS messages to the source eNB. If the UE then moves back under coverage of the source eNB, the MME would have to be notified so that it will know to send subsequent NAS messages to the source eNB.  The net result is that one dedicated message to inform the MME of the HO in progress now requires two dedicated messages (the second to clear the “HO in progress” status in the MME). 
2. If an event occurs after the handover command, the MME is advised by the target eNB of the Handover during the path switch and can then forward the NAS message to the target eNB.

· If the source eNB received anyway (bad repetition timer) a second NAS message, a dedicated message may be sent to the MME. This would add further complexity in the MME to handle error messages from the source eNB which is not necessary since the resources will be released by the source eNB (the target eNB now has ownership of the UE). 

· This error message may be a duplicate since the MME will be notified of the HO (Path Switch Request) by the target eNB or by an error handling message if the UE context has been deleted.

From this short analysis, it seems that a dedicated error message from the source eNB to the MME will not really optimize the NAS handling during the handover. In fact the reverse may be possible since it may introduce more complexity in both the MME and eNB. 

In the hypothesis of lost of the first NAS message the repetition in the source eNB may be useful due to the Handover Cancel and RLF Recovery features. There is no need for any special procedure if the UE moves back under coverage of the source eNB. 

Conclusion 

It is proposed to the group to discuss the current behavior of the MME with the S1-Repetition mechanism relying on the NAS timers and retry mechanism.

Without additional arguments for now to conclude as the WA “S1-AP repetition” do not need any kind of optimization and specification. 
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