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Abstract of the contribution:

This contribution presents the signalling sequences for inter-eNodeB HO with CN node relocation, especially including context transferring between source nodes and target nodes in order to support lossless relocation within LTE/SAE system.

1. Introduction
This contribution presents the signalling flows for inter-eNodeB HO with CN node relocation within LTE/SAE system.
2. Proposal
Based on the companion contribution [1], it is proposed that there should be only one trigger, i.e. MME, for MME relocation and/or Serving GW relocation. It is also proposed that the Context Transfer should be done between Serving GWs via the source and target MME in order to support lossless relocation [2].
This contribution provides an information flow for inter eNodeB handover with the CN node relocation.

2.1 Signalling Flows with CN relocation
                            The start of the change to TS23.401

5.5.1.1 Inter eNodeB handover with CN node relocation

NOTE: Based on the procedure on PS handover/SRNS relocation, the procedure is split into separation preparation phase and execution phase. But it can be combined into single comprehensive flow.
5.5.1.1.1 Preparation phase
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          Figure 1.    The preparation phrase for inter eNodeB handover with CN node relocation
1) The source eNodeB decides to perform/initiate inter eNodeB handover with CN node relocation. At this point both uplink and downlink user data flows via following hops per Bearer: Radio Bearer between UE and source eNodeB, S1-U GTP-U tunnel between source eNodeB and source Serving GW; S5 GTP-U tunnel between source Serving GW and PDN GW.
2) The source eNodeB sends a Relocation Required message (Relocation Type, Source eNodeB ID, Target eNodeB ID, RAN transparent container) to the source MME.

3) The source MME determines from the Target eNodeB ID if CN node relocation is MME relocation and/or Serving GW relocation. In case of MME relocation and Serving GW relocation, the source MME initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, MME Context ID, MM context, Bearer contexts, Target eNodeB ID, RAN transparent container, Cause) to the target MME. In case of only Serving GW relocation, the source MME performs step 4).
4) The target MME selects a Serving GW as described under "GW Selection Function" and sends a Create Serving GW Context Request (IMSI, Bearer contexts, MME Context ID) message to the selected Serving GW. After the target Serving GW has created a new entry in its Bearer table, the target Serving GW returns the Create Serving GW Context Response message (Serving GW context ID, Bearer Contexts) to the target MME.
5) The target MME sends a Relocation Request message (IMSI, RAN Transparent Container, Source eNodeB ID, Bearer Contexts) to the target eNodeB. The target eNodeB allocates the resource for UE. The target eNodeB acknowledges the target MME in the Relocation Request Acknowledge message (Target eNodeB ID, eNodeB Bearer Contexts, RAN transparent container).
6) The target MME sends the Update Serving GW context request (Bearer Contexts) message to the target Serving GW. The target Serving GW updates its Bearer contexts, and returns an Update Serving GW context Response message.
7) The target MME sends Forward Relocation Response (RAN Transparent Container, Target MME Context ID，Bearer Contexts) message to the source MME.
8) If indirect forwarding is used, the source MME updates the source Serving GW about the tunnels used to the source eNodeB and the target Serving GW 
5.5.1.1.2 Execution phase
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 Figure 2.    The execution phrase for inter eNodeB handover with CN node relocation
1) The source MME continues the relocation of CN node by sending a Relocation Command message (RAN transparent container, Bearers subject to data forwarding) to the source eNodeB. 
2) The source eNodeB sends the Handover Command message to UE
3) If direct data forwarding between eNodeBs is configured the source eNB received the tunnel information related to downlink data transfer towards target eNB. Downlink data are (duplicated and) forwarded from source eNB to target eNB. 

If data forwarding via the CN is configured, the source Serving GW allocates tunnel identifiers that are sent in Relocation Command message to the source eNB. The source eNB (duplicates and) forwards downlink data to old Serving GW, the old Serving GW to new Serving GW and the new Serving GW to the target eNB.
4) After the source eNodeB receives the Relocation Command, The source eNodeB sends the RAN Context Transfer message (RAN Contexts) to the source MME.
5) The RAN UE Context Transfer message from the source eNodeB triggers the source MME to send the Serving GW Context Transfer Request message to the source Serving GW. The Serving GW returns the Serving GW Context Transfer Response message (Serving GW Bearer Contexts) to the source MME.
6) The source MME sends the Relocation Commit message (RAN Contexts, Serving GW Bearer Contexts) to the target MME.
7) The target MME sends the Forward Serving GW Context Request message (Serving GW Bearer Context) to the target Serving GW. 
8) The target MME sends the RAN UE Context Transfer Request message (RAN Contexts) to the target eNodeB. The target eNodeB updates the L2 user plane contexts. This triggers the eNodeB to detect the UE. 
Editor’s note: step 4 to 8 are only for lossless relocation.

9) Once the target eNodeB makes synchronisation with UE successfully to trigger relocation execution, the target eNodeB sends the Relocation Detect message to the target MME and Serving GW in order to inform the target MME and Serving GW that it starts to perform the serving eNodeB operation.
10) The target eNodeB sends the RAN Mobility Information message to the UE. After the UE makes configuration/reconfiguration itself, the UE sends the RAN Mobility Information Confirm message to the eNodeB. The target eNodeB sends the downlink data PDUs over the air to the UE. And the target eNodeB receives the uplink data PDUs over the air from UE and forwards to the target Serving GW.
11) The target eNodeB sends the Relocation Complete message to the target MME.
12) The target MME sends the Forward Relocation Complete message to the source MME.
13) The target MME sends the Update Serving GW Context Request message to the target Serving GW.
14) The target Serving GW sends the Update PDN GW Context Request message (Serving GW Address, Serving GW TEID, Bearer Contexts, CGI/TAI, RAT type) to the PDN GW concerned. The PDN GW switches the user plane path from the source Serving GW to the target Serving GW. The PDN GW returns the Update PDN GW Context Response message (PDN GW Address, PDN GW TEID, Bearer Contexts).
15) The source MME sends the Release RAN Resource message to the source eNodeB to inform release the source side resource.
16) The source MME sends the Release Serving GW Context message to the source Serving GW. 
17) The UE makes Tracking Area Update procedure with the network.
                             The end of the change to TS23.401
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