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1. Introduction
This paper is the text proposals for 36.413 for DL NAS message handling during X2 handover based on the agreements achieved on the last several meetings.

It is proposed to capture the text proposal into the relevant section of 36.413.

2. Discussion

2.1.  Text proposals for DL NAS message handling during X2 handover

DL NAS message handling during X2 handover has been discussed in RAN3 for several meetings. From reference [1], the following agreements or work assumptions are achieved: 

· RAN3 concluded on “option 3”, i.e. on a non-delivery indication mechanism over S1, see C1-071246/R3-070700.

· In case the eNB is not able to deliver a NAS PDU to the UE (e.g. due to an ongoing X2 HO), the eNB will send back to the MME a Downlink NAS Transport Failure message, which includes the non delivered NAS PDU. 

· The MME will re-send the NAS PDU, e.g. to the already known target eNB, upon the receipt of the HANDOVER COMPLETE message from the target eNB.

· This mechanism does – so far – not cover cases where the delivery of NAS PDU(s) is “concatenated” with AS protocol information in a single downlink S1AP message.

And, the duplication issue of NAS PDU should be waiting for the response of CT1, and is FFS.

Proposal 1: it is proposed to capture the text proposals of section 3.1 into 36.413.
2.2. Text proposals for handover failure case 
The handover failure case when the UE comes back to source eNB during X2 handover also should be specified. Two possible solutions to cope with this issue are mentioned here.

1) Using a guard timer in MME: When MME receives a reject message which indicates the failure of NAS message delivery, a guard timer is started. This guard timer will be stopped when a HANDOVER COMPLETE message is received, and then MME will retransmit the non-delivery NAS message to target eNB. In handover failure case, there is no HANDOVER COMPLETE message to stop the guard timer, then expiration of the guard timer will trigger MME to retransmit the non-delivery NAS message to source eNB.

Pros: Easy to implement.

Cons: Difficult to set an appropriate interval of the guard timer. Low efficiency if the timer interval is overlong.

2) Using a notification message in S1-AP: When the UE comes back to source eNB since handover failure and the source eNB has rejected a NAS message transmitting for the UE, source eNB will send a notification message to trigger MME retransmit the rejected NAS message to source eNB.

Pros: More efficiency than the guard timer solution.  The guard timer is not needed.

Cons: New message should be introduced to S1-AP.

Proposal 2: it is proposed to introduce a notification message into S1-AP to trigger MME retransmits the NAS message in handover failure case. It is proposed to capture the text proposals for handover failure case in section 3.2 into 36.413.
3. Text proposal
3.1. Text proposal for normal hanlding of DL NAS message during X2 handover

********** Text proposal 1 start**************************
3.2. 8.6
NAS transport

3.2.1. 8.6.1
General
The purpose of the NAS Transport procedure is to carry UE – MME signalling over the S1 Interface. The NAS messages are not interpreted by the eNB, and their content is outside the scope of this specification. The procedure may use an existing UE-associated logical S1-connection. If no UE-associated logical S1-connection exists, the establishment of the UE-associated logical S1-connection is initiated (and may be established) as part of the procedure.

The NAS messages are transported in an IE of the INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT, DOWNLINK NAS TRANSPORT FAILURE or UPLINK NAS TRANSPORT messages.
/**unchanged part omitted**/
8.6.3
Unsuccessful Operation

8.6.3.X  DOWNLINK NAS TRANSPORT FAILURE
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Figure 8.6.3.1-1: DOWNLINK NAS TRANSPORT FAILURE Procedure

If the NAS message is failed to be delivery to UE (i.e. due to X2 handover reason), the eNB shall send the DOWNLINK NAS TRANSPORT FAILURE message to MME with an appropriate cause value. 

The non-delivery NAS message shall be contained in the DOWNLINK NAS TRANSPORT message.

Interaction with path switch procedure:
The MME will re-send the NAS PDU, e.g. to the already known target eNB, upon the receipt of the HANDOVER COMPLETE message from the target eNB.

The handling of handover failure case is FFS.
8.6.4
Abnormal Conditions

Editor’s Note: Further Assessment required.

********** Text proposal 1 end***************************
********** Text proposal 2 start**************************
9.1.7.3
UPLINK NAS TRANSPORT

This message is sent by the eNB and is used for carrying NAS information over the S1 interface.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject


9.1.7.X
DOWNLINK NAS TRANSPORT FAILURE

This message is sent by the eNB to notify MME that NAS message is delivered unsuccessfully over the S1 interface.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID 
	M
	
	9.2.3.4
	
	YES
	reject

	NAS PDU
	M
	
	9.2.3.5
	
	YES
	reject

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore


********** Text proposal 2 end***************************
3.3. Text proposal for handover case of  DL NAS handling during X2 handover

********** Text proposal 1 start**************************
/**unchanged part omitted**/
8.4.5
Location Notification
8.4.5.1
General
The purpose of the Location Notification procedure is to notify MME that the UE has come back to source eNB since handvoer failure.
This procedure is triggered only if a NAS message is failed to be delivery to UE during to X2 handover.
8.4.5.2
Successful Operation
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Figure 8.4.5.2: Location Notification
The source eNB shall send a LOCATION NOTIFICATION message to the MME when UE comes back to source eNB in case of handover failure.
8.4.5.3
Unsuccessful Operation

8.4.5.4
Abnormal Conditions
********** Text proposal 1 end***************************
********** Text proposal 2 start**************************
/**unchanged part omitted**/
9.1.5.Y
  LOCATION NOTIFICATON

This message is sent by the eNB to notify MME the current location of UE.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore


********** Text proposal 2 end***************************
********** Text proposal 3 start**************************
3.3.1.1. 9.2.1.1
Message Type

The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

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

	Message Type
	
	
	
	Assumed max no of messages is 256.

	>Procedure Code
	M
	
	(Handover Preparation, Handover Resource Allocation, Handover Notification, Patch Switch Request, Location Notification, SAE Bearer Setup, SAE Bearer Modify, SAE Bearer Release, SAE Bearer Release Request, Context Setup, Paging, Initial UE Message, Downlink NAS transport, Uplink NAS transport, …)
	

	>Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, …)
	


********** Text proposal 3 end***************************
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