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1.
Introduction

A working assumption has been taken in RAN3#57 for the handling of DL NAS Transport during the X2 handover. The working assumption is the indicating non-delivery of the NAS message from the source eNode B to the MME.  This contribution discuss the possibility to introduce a new S1 procedure to indicate the handover from the source eNode B to the MME. 
2.
evaluation the S1 procedures that need to have interaction with X2 handover

Current agreed UE Dedicated S1 procedures are listed below:

UE dedicated S1 procedures:

· SAE Bearer Setup

· SAE Bearer Modify

· SAE Bearer Release

· Initial Context Setup

· Handover Preparation (eUTRAN -> MME)
· Handover Resource Allocation 

· Handover Notification (eUTRAN -> MME)
· Path Switch Request (eUTRAN -> MME)
· Initial UE Message (eUTRAN -> MME)
· Downlink NAS Transport
· Uplink NAS Transport (eUTRAN -> MME)
Excluding those procedure that are initiated by eNode B, the Initial Context procedure which should not happen during handover and the handover Resource Allocation  procedure which is triggered by source eNode B, only SAE Bearer Setup, SAE Bearer Modify and SAE Bearer and Downlink NAS Transport procedure need to consider the interaction with the X2 handover.

If SAE Bearer Setup procedure, SAE Bearer Modify procedure and SAE Bearer Release procedure happen during the X2 Handover which the source eNode B judge that it can not send to the UE, the source eNB shall reject the procedure. It is not preferable to hold the X2 handover and execute the SAE Bearer Setup procedure, SAE Bearer Modify procedure or SAE Bearer Release. This is because during the handover phase the condition in the air interface will probably be less stable than normal so executing the SAE Bearer Setup procedure, SAE Bearer Modify procedure or SAE Bearer Release may lead to further abnormal condition. 

The remaining one that need to be considered for the interaction is the Downlink NAS Transport procedure. For this Downlink NAS Transport procedure, it has been discussed several meetings. It now remain two alternatives: one alternative is the non-delivery indication, which is that the source eNode B indicate to the MME the non-delivery of the NAS PDU; the other one is the NAS Forwarding, which is that the source eNode B forward the NAS PDU to the target eNode B.  The non-delivery indication alternative has been taken as the working assumption in RAN3#57. We have not found significant issue for this working assumption. We therefore think that the non-delivery indication alternative can be decided. 
3.
Proposal

It would be preferable for the source eNode B to reduce the possibility of receiving downlink messages during the X2 handover phase. This is because the condition in the air interface may be unstable during this phase so any downlink messages sending would lead to un-preferable abnormal handing or un-synchronization between the UE and the network. If the MME is informed the handover phase, the MME can then stop sending the downlink message during this handover phase. 

While the discussion in chapter 2 above has shown that only the Downlink NAS Transport procedure may need to have a procedure, we further consider for future proof. That is, a procedure which can solve the current issue and also which can be used in future . We therefore propose to introduce a new S1 procedure to indicate from the source eNode B to the MME the handover phase. With this new S1 procedure, the specification may become relatively simple compare with introducing in every place that need to have interaction with X2 handover. A remarkable example would be that, for the X2 NAS PDU Transport procedure, while this can be a class 2 procedure but due to interaction with X2 handover, a class 1, or in extremely case, a new class 4 procedure that need only the NACK may be introduced. So in other word, a general procedure that can handle the interaction with X2 handover, will reduce the complexity of the specification.
New proposed S1 procedure: Handover Inform

When to initiate this procedure? Here are some example. The condition in the air interface will become unstable during the handover execution phase, the source eNode B can initiate this procedure after receiving the X2 HANDOVER REQUEST ACKNOWLEDGE message.

This procedure can be initiated if to indicate the non-delivery of the DL NAS Transport. It can further include the non-delivered NAS PDU so the MME does not need always buffer the NAS PUD.

This procedure can be initiated if the UE come back to the source eNode B, or for whatever reason that the source eNode B cancel the X2 Handover. 
There may be a case the crossing of the indication and the downlink S1 messages, this can be easily solved by specifying in eNode B that, after sending the indication, all received S1 messages (that dedicated to a UE) will not be executed. 

4.
proposed text for 36.413
8.x.x
Handover Inform
8.x.x.1
General

The purpose of the Handover Inform procedure is to inform the MME the handover is started in eNode B.

8.x.x.2
Successful Operation
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Figure 8.x.x.2-1: Handover Inform: successful operation

The eNode B initiates the procedure by sending the HANDOVER INFORM message to the MME. 

The MME shall stop sending any downlink messages to the eNode B after the reception of the HANDOVER INFORM message. 

If the eNode B receives any procedures after sending the HANDOVER INFORM message, the eNode B shall not execute the concerned procedures.
8.x.x.3
Unsuccessful Operation

Not applicable 

8.x.x.4
Abnormal Conditions

Not applicable

9.1.5.X
HANDOVER INFORM
This message is sent by the eNodeB to inform request the MME the handover is started in eNode B.

Direction: eNodeB ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	
	

	MME S1-AP UE Identity
	M
	
	
	
	
	

	eNB S1-AP UE Identity
	M
	
	
	
	
	

	HO Start Indication
	O
	
	
	
	
	

	HO Stop Indication
	O
	
	
	
	
	

	Non delivery NAS PDU 
	O
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