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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 FFS issue in TS 23.401. 

This contribution proposes to insert a signalling procedure of the inter eNodeB handover without CN node relocation (intra-E-UTRAN handover) in TS 23.401.
Discussion

Base on TS 36.300, 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 Serving 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). The MME should ask the user plan update to Serving GW.
This procedure is initiated in the source eNodeB. The source MME selects the target MME. The source eNodeB decides which of the EPS bearers are subject for forwarding of packets from the source eNodeB to the target eNodeB. The EPC does not change the decisions taken by the RAN node. Packet forwarding can take place either directly from the source eNodeB to the target eNodeB, or indirectly (FFS) from the source eNodeB to the target eNodeB via the Serving GW. It is FFS if the indirect forwarding option needs to be defined. 

The availability of a direct forwarding path is determined in the source eNodeB and indicated to the source MME. If X2 connectivity is available between the source and target eNodeBs, a direct forwarding path is available. If a direct forwarding path is not available, indirect forwarding may be used (FFS). The MMEs (source and target) use configuration data to determine whether indirect forwarding paths are to be established. Depending on configuration data, the source MME determines and indicates to the target MME whether indirect forwarding paths should be established. Based on this indication and on its configuration data, the target MME determines whether indirect forwarding paths are established.
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 Figure 1: Inter eNodeB handover without CN node relocation (intra-MME/Serving GW handover)
Proposal

To reflect the CN node impacts in the above procedure, we proposes to add a new section about 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

The inter eNodeB handover without CN node relocation procedure does not relocate both MME and Serving GW. The procedure is initiated in the source eNodeB. The source MME selects the target MME. 
The source eNodeB decides which of the EPS bearers are subject for forwarding of packets from the source eNodeB to the target eNodeB. The EPC does not change the decisions taken by the RAN node. Packet forwarding can take place either directly from the source eNodeB to the target eNodeB, or indirectly (FFS) from the source eNodeB to the target eNodeB via the Serving GW. 

Editor's note:
It is FFS if the indirect forwarding option needs to be defined. 

The availability of a direct forwarding path is determined in the source eNodeB and indicated to the source MME. If X2 connectivity is available between the source and target eNodeBs, a direct forwarding path is available. If a direct forwarding path is not available, indirect forwarding may be used (FFS). The MMEs (source and target) use configuration data to determine whether indirect forwarding paths are to be established. Depending on configuration data, the source MME determines and indicates to the target MME whether indirect forwarding paths should be established. Based on this indication and on its configuration data, the target MME determines whether indirect forwarding paths are established.

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 initiate an inter-eNodeB handover without CN node relocation. This can be triggered based on measurement report and RRM information to hand off UE.
2. The source eNodeB sends a Handover request message (S-TMSI, TA list, Serving GW address and TEID for the user plane) to the target eNodeB passing necessary information to prepare the handover at the target side. This message initiates to build the UE context table in the target eNodeB.
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. If indirect forwarding is used, the source MME updates the source Serving GW about the tunnels used to the target serving GW. Indirect Forwarding is FFS.

5. After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the target eNodeB. The downlink packets forwarded from the source eNodeB can be sent to the UE.
6. The target eNodeB sends the Handover Complete message (the target eNodeB address and TEID) to the MME to inform that the UE has changed cell.

7. 
The MME sends an Update Bearer Request message to the Serving GW for the user plane update. This includes the eNodeB address and 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 [5]. 
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