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1. Introduction
This document discusses the signaling between the RAN and CN in intra LTE MME/UPE handover procedure. In order to expand the capacity and performance of network entities, it is important to reduce the amount of signaling that the entities need to process. In handover case, the reduction of the signaling can result in delay minimization for handover procedures.

In this document, we propose intra LTE MME/UPE handover, where the MME/UPE for a given MN in ACTIVE state does not change. Our proposal is considered to minimize the number of signalings exchanged between RAN and CN and can reduce signaling volume compared to that of intra SGSN handover of UTRAN.
Based on the discussions in this document, we also propose to answer the LS from RAN3 (S2-060312/R3-060086) that requests the clarification on whether the ASGW is involved in the resource allocation process between E-NodeB and ASGW in the handover preparation phase of intra-ASGW. 
Note: RAN3 defines ASGW as follows; ASGW comprising MME, UPE and inter-access anchor independently of how they are distributed
2. Discussion

In order to highlight the benefit of our proposal, we briefly look at the UTRAN Iu relocation handover procedure where the serving SGSN does not change. Then, we introduce our proposal which enables RAN and CN to complete handover procedure by exchanging just a round trip signaling between them.
2.1 UTRAN Iu relocation handover procedure (intra SGSN case)
[image: image1.emf]3. Relocation Request 

2. Relocation Required 

5. Relocation Request Acknowledge

7. Forward of Data

6.Relocation Command

9. Relocation Detect

13. Iu Release Command

14. Iu Release Complete

12. Relocation Complete

10. RAN Mobility Information

11. RAN Mobility Information Confirm

1. HO Decision

8. Relocation Commit

UE

Target 

RNC

Source 

RNC

SGSN

GGSN

4. RAB Setup

（

QoS establishment

，

Path Establishment

）


Figure 1: Iu relocation handover
Procedure Overview
1)
The source RNC decides to perform/initiate SRNS relocation.
2)
The source RNC sends a Relocation Required message to the SGSN. The source RNC to target RNC Transparent Container includes the necessary information for Relocation co-ordination, security functionality and RRC protocol context information (including MS Capabilities).

3)
The SGSN sends a Relocation Request message to the target RNC. This initiates the establishment of Radio Access Bearer between SGSN and target RNC. 

4)
Establish the Radio Access Bearer between SGSN and target RNC. During this procedure, all resources necessary for RAB are allocated. 

5)
The target RNC sends Relocation Request Acknowledgement message. This message conveys RAB ID, Transport Layer Address, and Iu Transport Association of the RAB subject to data forwarding of downlink N‑PDU from source RNC to target RNC. The source RNC is now ready to forward downlink user data directly to the target RNC over the Iu interface. This forwarding is performed for downlink user data only.
6)
The SGSN continues the relocation of RNS by sending a Relocation Command message to the source RNC. The SGSN decides the RABs to be subject for data forwarding based on QoS, and those RABs shall be contained in RABs subject to data forwarding
7)
The source SRNC may, according to the QoS profile, begin the forwarding of data for the RABs to be subject for data forwarding. The data forwarding at SRNS relocation shall be carried out through the Iu interface

8)
When the source RNC is ready, the source RNC triggers the execution of relocation of SRNS by sending a Relocation Commit message to the target RNC over the Iur interface. The purpose of this procedure is to transfer SRNS contexts from the source RNC to the target RNC, and to move the SRNS role from the source RNC to the target RNC. 

9)
The target RNC sends a Relocation Detect message to the SGSN when the relocation execution trigger is received. When the Relocation Detect message is sent, the target RNC starts SRNC operation.

10)
The target SRNC sends a RAN Mobility Information message. This message contains UE information elements and CN information elements. The UE information elements include among others new SRNC identity and S‑RNTI. Upon reception of the RAN Mobility Information message the MS may start sending uplink user data to the target SRNC. 
11)
When the MS has reconfigured itself, it sends the RAN Mobility Information Confirm message to the target RNC. This indicates that the MS is also ready to receive downlink data from the target RNC.
12)
When the target RNC receives the RAN Mobility Information Confirm message, i.e. the new RNC-ID + S‑RNTI are successfully exchanged with the MS by the radio protocols, the target SRNC shall initiate the Relocation Complete procedure by sending the Relocation Complete message to the new SGSN. The purpose of the Relocation Complete procedure is to indicate by the target RNC the completion of the relocation of the RNS to the CN.
13)
Upon receipt of the Relocation Complete message, the SGSN switches the user plane from the source RNC to the target RNC, and the SGSN sends an Iu Release Command message to the source RNC.
14)
When the RNC data-forwarding timer has expired, the source RNC responds with an Iu Release Complete.
Analysis of UTRAN handover procedure
UTRAN is based on the idea that the SGSN controls handover. This idea introduces several signalings needed to be exchanged between source/target RNCs and SGSN. Considering the simplification of the handover procedure, it is desirable to minimize signalings in the system..
2.2. Intra LTE handover for UEs in LTE_ACTIVE
In order to reduce the number of signalings in the system, we have proposed intra-LTE handover procedure described in R3-060012, where the source and target E-nodeBs exchage necessary context for handover and do not need to exchange signaling with MME/UPE except path switch request. Compared to the case of Iu relocation handover procedure, our proposal can reduce the number of signalings for handover. 

Key principle for our proposal is as follows:

Resource reservation signaling for the link between LTE entity and MME/UPE shall be optional:

· In sending path switch request, it shall not be mandated to exchange resource reservation signallings between LTE entity and MME/UPE to ensure the QoS of the path between LTE U-Plane entity and MME/UPE for a given user data flow. This is because the LTE entity can measure the uplink resource of the path and manage the resource between LTE U-Plane entity and MME/UPE, i.e. entrance link. In order to ensure the QoS in the entrance link, the LTE entity performs call admission control (CAC) when a new user data flow occurs by referring uplink resource information the LTE entity maintains.
This policy allows single round trip singnaling between RAN entity and MME/UPE, and can achieve simplification of the RAN/CN interface for handover. 
The figure 1 shows the signaling flow of the intra LTE handover for UEs in LTE_ACTIVE.
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Figure2: Intra MME/UPE HO for LTE_ACTIVE
Note that the New LTE Entity in the figure can be exchanging resource reservation signalgins with MME/UPE, but it is an optional request/confirmation, in the case if new LTE entity can not measure the uplink resource.

Procedures overview
1)
Measurement Report: UE reports the quality of the candidate cells to Source E-Node B so that E-Node B can decide the appropriate target cell for the handover.
2)
HO decision: Source E-Node B decides the appropriate target cell based on the quality of the candidate cells measured and reported by the UE and resource/processing load in each cell.
3)
Context Transfer: Source E-Node B transfers UE Context, e.g. RB info, QoS info, Pool Area Info etc., to Target E-Node B.
4)
Resource allocation: Target E-Node B allocates and reserves resources for the UE based on the QoS info included in UE Context transferred by Source E-Node B.
5)
HO preparation request (Option): Target E-Node B sends the HO preparation request with QoS info to reserve resources between target E-node B and UPE to MME/UPE.

6)
HO preparation confirm (Option): If MME/UPE succeeded in reserving necessary resources, the MME/UPE informs target E-Node B that the preparation of the handover is complete.

7)
Context Transfer response: If target E-Node B succeeded in reserving necessary resources for the UE, target E-Node B informs Source E-Node B that the preparation of the handover is complete.
8)
Start packet forwarding: After Source E-Node B is informed by target E-Node B that the preparation of the handover is complete, Source E-Node B starts forwarding user packet that the source E-Node B has sent to the UE but has not received the ACK from the UE and also user packet received from the UPE but has not sent to the UE.
9)
RB Reconfiguration: Source E-Node B indicates to the UE to move to the target cell and sends cell specific parameters which are required to communicate with target E-Node B via the target cell.
10)
Synchronisation: The synchronisation between UE and Target eNode B is done.

11)
Path switch request: After synchronisation with the UE on uplink, E-Node B sends Path Switch Request to the MME/UPE. The MME/UPE executes the path switching by changing the destination address from Source E-Node B to Target E-Node B.
12)
RB Reconfiguration confirm: After the synchronisation with the target cell on downlink, the UE indicates to Target E-Node B that the handover to the target cell is complete.
13)
Path Switch complete: The MME/UPE informs Target E-Node B that path switching is complete.

14)
Path release: The MME/UPE initiates a path release to Source E-Node B.
15)
Path release Ack: The Source E-Node B informs the MME/UPE that path release is complete.

3. Proposal

We propose to agree on the following key principle for intra LTE HO;

· In intra LTE HO scenario, it shall not be mandated to exchange resource reservation signallings between LTE entity and MME/UPE to ensure the QoS of the path between LTE U-Plane entity and MME/UPE for a given user data flow. 
We also propose to include the following statement in the reply for LS from RAN3 (R3-060086): “to which extend the ASGW must be involved during this phase?” 

· The resource reservation for the link between E-NodeB and MME/UPE shall not be mandated.
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