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Introduction

Scenarios and principles for inter eNodeB handover with CN node relocation have been defined in the subclause 5.5.1 of TS23.401. This paper presents a procedure of the inter eNodeB Handover with CN node relocation according to the predefined principles.
Discussion
For CN node relocation, there are three cases below:
· Inter MME and inter Serving SAEGW Relocation. Both MME and Serving SAEGW are relocated simultaneously, when there is no S1 connectivity between source MME/SAEGW and the target eNodeB. 

· Inter MME and Intra Serving SAEGW Relocation. MME is relocated, when there is no S1-MME connectivity between the source MME and the target eNodeB but there is S1-U connectivity between the source SAEGW and the target eNodeB.

· Intra MME and Inter Serving SAEGW Relocation. Serving SAEGW is relocated, when there is no S1-U connectivity between the source Serving SAEGW and the target eNodeB but there is S1-MME connectivity between the source MME and the target eNodeB.

According to the principles in the subclause 5.5.1 of TS23.401, the above relocation cases shall use the same relocation procedure. 

3. Proposal

It is proposed to include the inter eNodeB Handover with CN node relocation procedure as below into the subclause 5.5.1 of TS23.401. 
**** Start of the change ****

5.5.1
Inter eNodeB handover with CN node relocation (variant 1)

This procedure shall be used for inter eNodeB handover in the following cases: 
· There is no X2 connectivity between source eNodeB and target eNodeB (or it is not desired to be utilized) or

· There is no S1-MME connectivity between target eNodeB and source MME (or it is not desired to be utilized) or 

· There is no S1-U connectivity between target eNodeB and source Serving SAEGW (or it is not desired to be utilized)

To cover all the above scenarios and their combination this Inter eNodeB handover with CN node relocation procedure does not rely on:

· signaling on X2 between source eNodeB and target eNodeB,

· signaling on S1-MME between target eNodeB and source MME nor

· signaling on S1-U between target eNodeB and source Serving SAEGW

NOTE:
Whether X2 is used to find out the non existence of S1-MME or S1-U connectivity is out of scope of this procedure.
This inter eNodeB handover with CN node relocation procedure can be used to relocate MME, Serving SAEGW or both.

NOTE:
Other variants of CN node relocation procedure are FFS.
Figure5.5-x describes the inter eNodeB Handover with CN node relocation procedure in details. The description of the procedure is based on that MME and Serving SAEGW are relocated together, but this procedure can be used to relocate MME, Serving SAEGW or both. For inter MME and intra Serving SAEGW relocation, all messages between the source Serving SAEGW and the target Serving SAEGW in the figure are omitted since there is no target Serving SAEGW. For intra MME and inter Serving SAEGW relocation, all messages between the source MME and the target MME in the figure are omitted since there is no target MME. 
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Figure 5.5-x. Inter eNodeB Handover with CN node relocation

1.
Based on the measurement results and the knowledge of the eNodeB topology, the source eNodeB decides to initiate the handover. 
2.
The source eNodeB sends a Handover Required message to the source MME.  

3.
The source MME sends a Forward Relocation Request (IMSI, MM Context, PDP Context) message to the target MME. 

NOTE: for the intra MME and inter Serving SAEGW relocation, this step is omitted. 

4.
The target MME selects a target Serving SAEGW and requests the target Serving SAEGW to allocate resource for the UE by sending a Resource Request. For each SAE Bearer requested to be established, the SAE Bearer ID, QoS Profile shall be included. And the target Serving SAEGW feed back a Resource Response with the allocated uplink Tunnel Endpoint Identifier for each SAE Bearer.
NOTE: for the inter MME and intra Serving SAEGW relocation, this step is omitted. 

5.
The target MME sends a Handover Preparation Request to the target eNodeB to request radio resource. For each SAE Bearer requested to be established, the SAE Bearer ID, QoS Profile, the target serving SAEGW address for the user data, and the corresponding uplink Tunnel Endpoint Identifier shall be included. 

After all the necessary resources are successfully allocated, the target eNodeB sends the Handover Preparation Confirm message to the target MME. In the message, the target eNodeB Address for user data, and the corresponding downlink Tunnel Endpoint Identifier for the user data shall be included.

6.
The target MME indicates the S1 tunnel resource allocated by the target eNodeB to the target Serving SAEGW by sending an Update Context Request message. And the target Serving SAEGW acknowledges the MME by sending an Update Context Response. 

NOTE: for the inter MME and intra Serving SAEGW relocation, the Serving SAEGW can’t switch the downlink S1 tunnel toward the target eNodeB.

7a. 
The target MME sends a Forward Relocation Response message to the source MME. 
7b. 
The source MME sends Data Forwarding Context Request to the source serving SAE GW. Tunnel Endpoint Identifier allocated by the target serving SAE GW shall be included in this message. The source serving SAE GW then send Data Forwarding Context Response to the source MME.
NOTE: for the intra MME and inter Serving SAEGW, this step is omitted. 

8.
The source MME sends a Handover Required Acknowledge to the source eNodeB. The target eNodeB forwards the buffered downlink data of lossless service to the target eNodeB. 
9.
When the source eNodeB is ready, the source eNodeB shall trigger the execution of the relocation by sending to the UE the Handover Command message.

10.
The source eNodeB forwards SAE RAB Contexts, i.e. GTP-PDU sequence numbers, to the target eNodeB by sending a Forward Context. The source MME and the target MME relay the Forward Context and Forward Context Acknowledge between the source eNodeB and the target eNodeB. 

NOTE: for the inter MME and intra Serving SAEGW relocation, this step is omitted. 

11.
The target eNodeB sends a Relocation Detect message to the MME when the UE is detected. The relocation execution trigger may be received from the air interface; i.e., when target eNodeB detects the UE on the lower layers.
12.
When the UE has reconfigured itself, it sends a Handover Complete message to the target eNodeB. If the Forward Context message with the sequence numbers is received, the exchange of packets with the UE may start. If this message is not yet received, the target eNodeB may start the packet transfer for all RABs, which do not require maintaining the delivery order.

13.
When the target eNodeB receives the Handover Complete message, the target eNodeB sends the Relocation Complete message to the MME. The purpose of the Relocation Complete procedure is to indicate by the target eNodeB the completion of the relocation to the CN.

14.
Upon receipt of Relocation Complete message, the target MME signals to the source MME the completion of the relocation by sending a Forward Relocation Complete message. And the source MME acknowledges the target MME. 

NOTE: for the intra MME and inter Serving SAE Gateway relocation, this step is omitted. 

15.
The source MME triggers the resource release for the UE in the source side, including source eNodeB, source MME and/or source Serving SAEGW. 

16.
The target MME requests the target Serving SAEGW to update the SAE Bearer by sending an Update Bearer Context Request message. 

17.
The target Serving SAEGW initiates the routing updating to the PDN SAE Gateway by sending an Update Bearer Context Request message to the PDN SAE Gateway. The PDN SAE Gateway switches the downlink tunnel from the source Serving SAEGW to the target Serving SAEGW. The PDN SAE Gateway acknowledges the target Serving SAEGW by sending an Update Bearer Context Response. 

NOTE: for inter MME and intra Serving SAE Gateway relocation this step is omitted. 

18.
The target Serving SAEGW acknowledges the MME by sending an Update Bearer Context Response message. 
19.
The UE updates its location using a Tracking Area Update Procedure with the MME. The MME will initiate the MME Registration procedure with the HSS. 
**** End of the change ****







































































































































































































































































































































































































































19. Tracking Area Update Procedure
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7b. Data Forwarding Context Response request
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