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1 Introduction

In this contribution we elaborate on the procedural description of the intra-LTE handover procedure by specifying the more detailed content of the signaling messages exchanged on the different interfaces. We propose corresponding text change to TR 25.912.
2 Text Proposal
Most of the proposed changes are only additions to the existing text specifying the details of the messages and the information elements. A more important change is related to the MME/UPE split, which is a scenario that needs to be supported by the standard according to assumptions in SA2. The signaling procedure for the combined MME/UPE case can be easily derived from the split case by collapsing the two nodes into one and merging the respective messages appropriately. Another change corresponding to the MME/UPE split is that the step of “Location Update” at the end of the procedure has been removed, since the MME gets updated with each cell change, i.e., the TA Update is not needed.

---------- Start of text proposal to TR 25.912 ----------------
2.1.1.1 9.4.2.2
Solution for Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

2.1.1.1.1 9.4.2.2.1
C-plane handling:

The HO procedure is performed without MME/UPE involvement, i.e. preparation messages are directly exchanged between the eNBs. The release of the resources at the source side during the HO completion phase is triggered by the target eNB. 
Throughout the description of the handover procedure the split of the MME/UPE has been assumed in order to cover the generic case. The signalling procedure for the combined MME/UPE case can be easily obtained from the split case by collapsing the two nodes into one and merging the respective messages appropriately.
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Figure 9.2: Information flow for Intra-LTE-Access Mobility Support 
1)
The UE context within the source eNB contains information regarding roaming restrictions which can be provided either at connection establishment or at UE mobility. 

2)
The source eNB entity configures the UE measurement procedures according to the area restriction information and neighbour cell information. Measurements provided by the source eNB entity and neighbour eNB entities may assist the function controlling the UE's connection mobility.

3)
Based on measurement results from the UE and the source eNB, probably assisted by additional RRM specific information, the source eNB decides to handover the UE to a cell controlled by the target eNB. 
4)
The source eNB issues a HO Request (S1/X2 UE identity, Cause, RRC context, SAE bearer context, MM context) to the target eNB entity passing necessary information to prepare the HO at the target side. The S1/X2 UE identity is a node specific identity of the UE, which is unique per corresponding node. The RRC context includes e.g., UE capability information, configured measurements in the UE, RRC integrity key, configured radio bearers. The SAE bearer context should include the SAE bearer ID, SAE bearer parameters, the transport layer address of the UPE and corresponding TEID. The MM context includes the MME S1 UE identity and the roaming restrictions of the UE. The MME S1 UE identity is an MME specific identity of the UE, which is unique within an MME pool. The MME S1 UE identity can be used to derive the identity of the MME where the corresponding UE context is located. The target eNB configures the required resources, allocates C-RNTI and optionally dedicated radio resources to enable non-contention based access for the UE at the target side.

5)
Admission Control is performed by the target eNB to check if the required resources are available at the target side. The target eNodeB can perform admission control both for radio resources and for transport network resources. 
6)
The HO preparation is finished at the target side, and the target eNodeB sends the HO Response message (S1/X2 UE identity, TEID for forwarding, target eNodeB-UE transparent container) to the source eNodeB.  The target eNodeB-UE transparent container includes information for the UE to reconfigure the radio link towards the target side.  

A) from step 7) until 14) means to avoid data loss during HO are provided and are detailed in §9.4.2.2.2.
7)
The source eNodeB assembles the HO Command, which includes the target eNodeB to UE transparent container and sends it to the UE. At the same time the source eNodeB suspends data transmission and starts RLC SDU forwarding of DL data toward the target eNodeB.
8)
The UE gains synchronisation at the target side.

9)
Once the UE has successfully accessed the cell, it sends an indication to the target eNB that the handover is completed.

10)
The target eNodeB verifies the UE identity sent in the HO Complete message. Then it assembles a HO Complete message toward the MME (MME S1 UE identity, target eNodeB transport address and TEID per SAE Access Bearer) and sends it to the corresponding MME. At the same time the target eNodeB can start scheduling UL/DL data from/to the UE and it may start sending UL traffic toward the UPE using the UL TEID that has been given by the source eNodeB as part of the SAE bearer context. 
11)
The MME sends the Reroute Request (TEID identifying SAE Access Bearers) to the UPE to trigger the switch of the U- plane path at the UPE. The UPE can release any U-plane/TNL resources towards the source eNodeB. 
12) The UPE sends the Reroute Request Ack message to the MME.
13)
The MME generates the HO Complete Ack message, which may optionally include new roaming restriction information.

14) The target eNB triggers the release of resources at the source side. The target eNB can send this message directly after reception of message 9.
15) Upon reception of the Release Resource message, the source eNB can release radio and C-plane related resources in relation to the UE context. The source eNB should continue to perform data forwarding until an implementation dependent mechanism decides that data forwarding can be stopped and U-plane/TNL resources can be released.

------------------- End of text proposal -----------------------
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