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Abstract of the contribution:
This contribution proposes a signalling procedure of the inter eNodeB handover without CN node relocation (intra-E-UTRAN handover).
Introduction

For the most of the handover, there would be no need to change CN node. However, as the specific cases, there are still the handover which the CN nodes are not involved and even if in this case, there are also the impacts on the CN node. Currently, intra-LTE handover without CN node relocation is open in TS 23.401. 

This contribution proposes a signalling procedure of the inter eNodeB handover without CN node relocation (intra-E-UTRAN handover)
Discussion

When we consider the several kinds of handover cases between eNodeBs, the major cases would be just eNodeB handover without CN node (MME and/or Serving GW) relocation. Even though there would be no change of the CN node, the CN node should be informed of the change of eNodeB [1]. 
In the last SA WG2 #57 meeting, there was the discussion on the EPC update at inter eNodeB mobility. We had two alternative solutions as follows; 

Alt 1: 

- the SAE GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

- For reliability reasons, the SAE GW acknowledges the initial GTP-u path switch message with another GTP-u message in the S1 user plane.

Alt 2:

- the SAE GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

- For reliability reasons, the MME also updates the SAE GW via the S11 interface.
SA WG2 passed the responsibility of this issue to RAN WG3 by sending the Reply LS on EPC update at inter eNodeB mobility [2]. As the result of RAN WG3#56 meeting, RAN WG3 sent the Reply LS [1] on the RAN WG3’s decision to SA WG2, with agreed CR on path switching, that is, this CR includes that the target eNodeB updates the MME and then the MME updates the Serving-GW.
The decided alternative has the following sequence: 

1) The target eNB sends a HANDOVER COMPLETE message to MME to inform that the UE has changed cell.  

2) The MME sends a USER PLANE UPDATE REQUEST message to the Serving Gateway.

3) The Serving Gateway switches the downlink data path to the target side and can release its U-plane/TNL resources towards the source eNB.
4) Serving Gateway sends a USER PLANE UPDATE RESPONSE message to MME.
5) The MME confirms the HANDOVER COMPLETE message with the HANDOVER COMPLETE ACK message. 
Base on this decision of RAN WG3, SA WG2 need to specify the CN node related part for completing of intra-E-UTRAN handover. Figure 1 shows the intra-E-UTRAN handover. The intra-E-UTRAN handover means inter eNodeB handover without MME and/or SAE GW relocation. In this case, the handover could be classified as three parts [3], i.e. Preparation, Execution and Completion. Even though the preparation and execution phase is not related to CN node, for completing of handover, the target eNodeB should send Handover complete message to CN node (MME). 

To reflect CN impact related to this handover on TS 23.401, there could be two possibilities. One is that whole procedure (preparation, execution and completion) could be included in TS 23.401. The other is that only CN impact part (completion) could be included. We think that it is better to include whole intra-E-UTRAN handover procedure for clarification. 
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 Figure 1: inter eNodeB handover without CN node relocation (intra-MME/Serving GW handover)
Proposal

We proposes to include following procedure (the inter eNodeB handover without CN node relocation) in TS 23.401.
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First change
5.5
Handover

<This section describes the functionality and signalling flows for intra and inter-RAT handover etc. Handovers between IPv4 and IPv6 can be documented here. >
5.5.x
Inter eNodeB handover without CN node relocation

This inter eNodeB handover without CN node relocation procedure does not relocate both MME and Serving GW. This procedure can be used for inter eNodeB handover in the following case:

· There is X2 connectivity between source eNodeB and target eNodeB, and
· There is S1-MME connectivity between target eNodeB and MME, and 

· There is S1-U connectivity between target eNodeB and Serving GW

To cover the above scenarios this Inter eNodeB handover without CN node relocation procedure rely on:
-
signalling on X2 between source eNodeB and target eNodeB, and
-
signalling on S1-MME between target eNodeB and MME
Editor’s note: The data forwarding related issues are dependent on the discussion about the inter eNodeB handover with CN node relocation. 
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Figure 5.5.x-1: inter eNodeB handover without CN node relocation
1.
The source eNodeB decides to perform a handover to the target eNodeB. This can be triggered based on measurement report and RRM information to hand off UE
2.
The source eNodeB sends a Handover request message to the target eNodeB passing necessary information to prepare the handover at the target side 
3.
The target eNodeB prepares handover with L1/L2 and sends the Handover request acknowledgement message to the source eNodeB. 
4.
The source eNodeB sends the Handover command message towards the UE. The UE detaches from the old cell and synchronizes to the new cell.
5.  After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the target eNodeB. Downlink packets forwarded from the source eNodeB can be sent to the UE.
6.  The target eNodeB sends the Handover Complete message to the MME to inform that the UE has changed cell.

7. 
The MME sends a User Plane Update Request message to the Serving GW. This includes the TEIDs allocated at the target eNodeB for downlink traffic.
8.  The Serving GW sends an Update Bearer Response to the MME. 

9.  The MME sends Handover Complete Ack message to the target eNodeB to confirm the Handover complete message.
10. By sending Release resource the target eNodeB informs success of handover to source eNodeB and triggers the release of resources. The source eNodeB can release radio and C-plane related resources associated to the UE context.
Editor’s note:
This procedure only show the L3 signaling flows. Thus, more detailed procedures including L1, L2 signaling could be referred in TS 36.300. 
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