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1.
Introduction

A more or less agreement has been taken in RAN3#57bis for the handling of DL NAS Transport during the X2 handover. The agreement 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 NAS failure indication from the source eNode B to the MME. 
2.
Discussion and Proposal

Some issues with related to the agreement of indicating the non-delivery of DL NAS message during X2 handover have been discussed in past meeting. Below we give some discussion of those important issues which may have impact on the S1AP. 
1)indication of which NAS PDU that has failure
It has been agreed in RAN3#57bis to concatenate the not delivered NAS PDU in the NAS failure indication from the source eNode B to MME

2)UE return to source eNode B

It has not been decided yet for the case after the source eNode B sent the NAS failure indication to the MME, the UE return back to the source eNode B. There have been two alternatives raised: one is the timer in the MME and other alternative is to introduce a new message sending from eNode B to the MME. Our analysis is, the introducing of the timer would have a difficulty for the MME to set the value as it is difficult to know the range of time when the UE will return back. It can be argued that anyway the MME need to have a timer to supervise the Path Switch message from the target eNode B, this is true but this timer expiry can not be used to judge that the UE has return to the source eNode B. So the best way, as we are thinking, is to have a new message sending from the source eNode B to the MME to indicate the UE has returned back, the MME can then re-send the non-delivery DL NAS messages.
3)introducing of new procedure

For the indication of the NAS failure indication during the X2 handover, a straightforward way is to introduce a new class 2 procedure instead of introducing a failure message correspond to DOWNLINK NAS TRANSPORT message. This is because the later approach will need to have a new procedure class which only has a failure response (without a successful response message). This new class 2 procedure can also be used to indicate the return of UE as discussed in 2) above. Having a common procedure both cases would simplify the specification e.g. less interaction between the procedure will need to specify.

New proposed S1 procedure: Handover Inform

(The naming can be changed if not appropriate) 

This Handover Inform is a class 2 procedure. It can be initiated when the DL NAS transmitting have faced an error (i.e. the Source eNB did not receive an RLC acknowledge) during the X2 handover phase. 
This procedure can further include the non-delivered NAS PDU so the MME does not need always buffer the NAS PDU.

This procedure can also be initiated if the UE return 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 or stop in eNode B.

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

When the eNode B fail to send the DL NAS message, the eNode B initiates the procedure by sending the HANDOVER INFORM message to the MME, contains the HO Start Indication IE and the Non delivery NAS PDU IE.. 
When the eNode B detect that the UE has returned back to its cell and if the eNode B has initiated the procedure to inform the MME the failure of sending the DL NAS message, the eNode B initiates the procedure by sending the HANDOVER INFORM message to the MME, contains the HO Start Indication IE and the Non delivery NAS PDU IE.
If the HANDOVER INFORM message contains HO Start Indication IE, the MME shall stop sending any downlink messages to the eNode B after the reception of the HANDOVER INFORM message. If the HANDOVER INFORM message contains HO Stop Indication IE, the MME may start sending again 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 which contains HO Start Indication IE, the eNode B shall not execute the concerned procedures, except the S1 UE Context Release procedure.
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 the MME the handover is started or stop 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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