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The paper provides an information flow for an MME and Serving SAE-GW relocation. 
1 Introduction

The paper provides an information flow for an MME and Serving SAE-GW relocation in LTE-active state.

2 Proposed Information Flow

5.5.1
Inter eNodeB handover with CN node relocation
This procedure is performed for an UE in LTE-Active state in case the MME and/or the Serving SAE-GW need to be changed.

The information flow shows MME and Serving SAE-GW change at the same time. It is however depending on the mobility scenario whether the MME changes and it is up to the MME to decide or detect the need for a change of the Serving SAE-GW.
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1)
Based on measurement results and knowledge of the network topology, the source eNB decides to initiate a handover. At this point both uplink and downlink user data flows via the following tunnel(s): Radio Bearer between the UE and the source eNB; GTP-U tunnel(s) between the source eNB and the old Serving SAE-GW; GTP-U tunnel(s) between the old Serving SAE-GW and the PDN SAE-GW.

2)
The source eNB sends a Handover Required message (Relocation Type, Cause, Source ID, Target ID, RAN Transparent Container) to the old MME. RAN Transparent Container includes the necessary information for relocation co‑ordination, security functionality and RRC protocol context information (including UE Capabilities).
3)
The old MME determines from the Target ID if the inter eNB handover is intra-MME or inter-MME. In case of inter-MME handover the old MME initiates the handover resource allocation procedure by sending a Forward Relocation Request (IMSI, Tunnel Endpoint Identifier Signalling, MM Context, SAE Bearer Context(s), Target Identification, RAN Transparent Container, RAN Cause) message to the new MME. For relocation to an area where S1-Flex is used, the old MME may have multiple target MMEs for each relocation target in a pool area, in which case the old MME will select one of them to become the new MME. SAE Bearer Context(s) contain Serving and PDN SAE-GW Address for User Plane and related Uplink TEIDs for Data. At the same time a timer is started on the MM and SAE Bearer Context(s) in the old MME (see Tracking Area Update procedure in subclause "Location Management Procedures"). The Handover Request message is applicable only in case of inter-MME handover.
4)
The new MME verifies whether the old Serving SAE-GW can continue to serve the UE also via the target eNB. If not the new MME allocates a new Serving SAE-GW and sends Create SAE Bearer Request messages (IMSI, Tunnel Endpoint Identifier Signalling, MM Context, SAE Bearer Context, GW change) to the new Serving SAE-GW. SAE Bearer context contains PDN SAE-GW Address for User Plane and related Uplink TEIDs for Data. “GW change” indicates that contexts on a PDN SAE-GW do already exist and that the Serving SAE-GW should prepare for sending uplink data to the PDN SAE-GW.

5)
The new Serving SAE-GW creates an SAE Bearer context and returns a Create SAE Bearer Response (Serving SAE-GW Tunnel Endpoint Identifier) message.

6)
The new MME sends a Handover Request (Permanent NAS UE Identity, Cause, RAN Transparent Container, RAB To Be Setup) message to the target eNB. For each RAB requested to be established, RABs To Be Setup shall contain information such as RAB ID, RAB parameters, Transport Layer Address, and S1 Transport Association. The RAB ID information element contains the NSAPI value, and the RAB parameters information element gives the QoS profile. The Transport Layer Address is the Serving SAE-GW Address for user data, and the S1 Transport Association corresponds to the uplink Tunnel Endpoint Identifier Data. The eNB shall not modify the QoS.
7)
After all the necessary resources for the RABs including the S1 user plane are successfully allocated, the target eNB sends the Handover Request Acknowledge (RAN Transparent Container, RABs ) message to the new MME. Each RAB  is defined by a Transport Layer Address, which is the target eNB Address for user data, and the S1 Transport Association, which corresponds to the downlink Tunnel Endpoint Identifier for user data. The transparent container contains all radio-related information that the UE needs for the handover, i.e. a complete RRC message to be sent transparently via CN and source eNB to the UE. For each RAB, the target eNB may receive simultaneously downlink user packets both from the source side and from the new Serving SAE-GW.
8)
The new MME sends Update SAE Bearer Request (eNB Address, S1 Tunnel Endpoint Identifier, CGI/SAI, RAT type) messages to the Serving SAE-GW.
9)
The Serving SAE-GW updates its SAE Bearer contexts and returns an Update SAE Bearer Response (SAE-GW address and related TEID) message. The Serving SAE-GW shall not change the tunnel identifiers. Depending on configuration, e.g. in inter PLMN scenarios, to avoid direct data forwarding between eNBs of different PLMNs the Serving SAE-GW may provide its address and TEIDs, which it allocated to receive downlink data from PDN SAE-GW.

10)
A Forward Relocation Response (Cause, RAN Transparent Container, RANCause, Target-Tunnel Information) message is sent from the new MME to the old MME. RAN transparent container and RAN Cause are information from the target eNB to be forwarded to the source eNB. The Target Tunnel Information, one information element for each SAE Bearer context, describes the target to which the source side shall forward downlink user data during the handover. 
11)
The old MME sends a Handover Command (RAN Transparent Container, RABs To Be Released, RABs Subject To Data Forwarding) message to the source eNB.
12a)
If direct data forwarding between eNBs 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.

12b)
If data forwarding via the CN is configured the old Serving SAE-GW allocated tunnel identifier that are send in step 11) to the source eNB. The source eNB (duplicates and) forwards downlink data to old Serving SAE-GW, the old Serving SAE-GW to new Serving SAE-GW and the new Serving SAE-GW to the target eNB.

13)
When the UE has reconfigured itself, it sends an RRC message, e.g. a Physical Channel Reconfiguration Complete message to the target eNB.
14)
The target eNB sends a Handover Detect/Complete message to the new MME.

15)
Upon receipt of Handover Detect/Complete message, the new MME sends Update SAE Bearer Request messages to the new Serving SAE-GW.

16)
The new Serving SAE-GW sends Update SAE Bearer Request messages (Serving SAE-GW Address, Serving SAE-GW Tunnel Endpoint Identifier, SAE Bearer QoS, serving network identity, CGI/SAI, RAT type) to the PDN SAE-GW concerned.

17)
The PDN SAE-GW updates its SAE Bearer contexts and returns an Update SAE Bearer Response (PDN SAE-GW Tunnel Endpoint Identifier) message. 

18)
The Serving SAE-GW updates its SAE Bearer contexts and returns an Update SAE Bearer Response message to the new MME. 

19)
Upon completion of the tunnel updates, the new MME signals to the old MME the completion of the handover procedure by sending a Forward Relocation Complete (GW change) message.

20)
Upon receiving the Handover Complete message, the old MME releases S1 resources. If “GW change” is indicated by the new MME the old MME deletes SAE Bearer contexts on old Serving SAE-GW.

21)
The old MME confirms handover completion by sending Forward Relocation Complete Acknowledge message to the new MME.

22)
After the UE has finished the reconfiguration procedure and if the new Tracking Area Identification is different from the old ones, the UE initiates the Tracking Area Update procedure. See subclause "Location Management Procedures". Note that it is only a subset of the TA update procedure that is performed, since the UE is in LTE-Active state.
3. Proposal

It is proposed to adopt this procedure for TS 23.401 as clause “5.5.1 Inter eNodeB handover with CN node relocation”.
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