3GPP TSG RAN3 Meeting#49


R3-051245
Seoul, Korea, November 07/11th, 2005
Agenda Item:
12.12.2
Source: 
Nortel Networks 

Title: 
Mobility Support of LTE Active UEs
Document for:
For Discussion and Approval

1 Purpose

The purpose of this paper is to provide Nortel view on the handling of mobility of LTE active UEs.
2 LTE Active Mobility within LTE Networks
a)
Decision for Mobility in LTE_ACTIVE 
The allowed tracking areas and allowed PLMNs are known by the MME which handles within the CN the mobility procedures. When a UE moves to LTE-ACTIVE, the MME provides them directly to the eNode-B for the LTE_Active UEs. The eNode-B uses these information to guide the cell measurements i.e. it indicates to the UE cells corresponding to allowed tracking areas and PLMNs.

The eNode-B decides on cell change according to cell measurement results (even if blind handover is not excluded). In case cell change needs a eNode-B change, the current eNode-B initiates a eNode-B Relocation Required to the MME, in a similar way as today 3G SRNS relocation procedure. 
b)
Transfer of UE specific contexts for handover of LTE_ACTIVE UEs
During mobility, MME establishes a new control plane with the target eNode-B, and transfers the UE context previously in source eNode-B to the target eNode-B. Part of this context are the security contexts that are used by the target eNode-B at relocation time with the UE.
A key aspect associated with MME is the use of the flex function in a similar manner as Iu-flex feature works in release 6. This is assumed to limit the transfer of UE contexts to MME- eNode-B interface. The Flex function should enable load sharing capability between MME and eNode-Bs by balancing the mobility management load of the entire network across several MME entities. 

An illustration of this flex function is provided below with an example showing different MME entities:
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c)
Seamless/lossless HO (E.g. Downlink duplication, packet forwarding or Anchor)
During the mobility of the UE, a new user plane is reestablished between the ASGW and the new eNode-B where the UE has entered and the user plane is thus set up from eNode-B to eNode-B. 
Bi-casting can be employed at a higher layer to facilitate the transition and make it seamless. 
Call Flow Diagram for the Mobility of active UEs within the LTE Network
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1) The S-eNodeB initiates a SRNS Relocation procedure with the SAE MME.

2) The SAE MME sends a SAE Relocation Request to the LTE eNodeB.

3) The LTE eNodeB sets up user plane for the SAE UE (address of LTE eNodeB, context info) and sends a SAE Relocation Request Acknowledge to the SAE MME. The AGW will now bicast downlink packets to the LTE eNodeB.

4) The SAE MME sends a Relocation Command to the S-eNodeB.

5) The S-eNodeB may start forwarding packets.

6) The UE is detected at the LTE eNodeB and ASGW.

7) The LTE eNodeB sends a SAE Relocation Complete to SAE MME and the user plane is removed at source side.

3 LTE Active Mobility from 3G to LTE

The Call Flow Diagram for the mobility of active UEs from a legacy network is the following:
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Figure 3: Forward Handover from 3G to SAE/LTE

8) The legacy 3G RNC initiates a SRNS Relocation procedure with the legacy 3G MME.

9) The 3G MME derives an address of the target SAE MME and sends a Forward Relocation Request, including the UE context information.

10) The SAE MME creates a UE context and sends a SAE Relocation Request (PDP Session) to the LTE eNodeB.

11) The LTE eNodeB sets up user plane for the SAE UE (address of LTE eNodeB, context info) and sends a SAE Relocation Request Acknowledge to the SAE MME. The AGW will now bicast downlink packets to the LTE eNodeB.
12) The SAE MME sends a Forward Relocation Response to the 3G MME.

13) The 3G MME sends a Relocation Command to the legacy RNC.

14) The legacy RNC starts forwarding packets.

15) The UE is detected at the LTE eNodeB.

16) The LTE eNodeB sends a SAE Relocation Complete to SAE MME.

17) The SAE MME initiates the Forward Relocation Complete Procedure with the 3G MME.
18) 3G MME initiates the Iu Release Command Procedure with the RNC

19) RNC answers Iu Release Complete.
20) The UE updates its location using a Tracking Area Update Procedure with the SAE MME. The SAE MME will initiate the Register MME procedure with the HSS.
Note 1: the handover between 3G systems is performed as a forward handover, i.e. the radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.

Note 2 : the Context Transfer between 3G MME and SAE MME is accomplished using the Gn protocol as currently used between one SGSN and another SGSN.  The user plane connection and associated signalling between 3G UPE and AGW is also accomplished using the Gn protocol. The signalling between SAE MME and AGW may also be based on Gn with enhancements. 
Assuming that Rh is Gn, this solution applies to both architecture B1 and architecture B2. 

4 Conclusion

Nortel has presented in this paper the management of the mobility of LTE Active UEs where the control plane is handled between the MMF and the eNode-B, and the user plane is handled between the ASGW and the eNode-B.

The proposed solution f has the following benefits:

· Reducing user plane latency because there is a single user plane node above the LTE eNodeB.

· Flattening the network

· Reduction in session setup time
In addition, compared to a solution direct between S- and T-NodeBs w/o involving the MMF (MME):

· No need of a CP interface between S-eNodeB and T-eNodeB and in general between an eNodeB and its neighbour eNodeBs,

· No need consequently of a security handling solution associated with the transfer of sensitive contexts via such interfaces,

· Reuse of the same relocation messaging by the eNodeB and by the SAE MME to cover both mobility within LTE networks and mobility towards legacy networks,
· Interworking with legacy networks with no impact for them: reuse of the SRNS relocation procedure and the Gn procedures as existing. This advantage can be further improved when hosting the MMF within the 2G/3G SGSN into an e-SGSN depending on the migration scenario.
It is therefore proposed to capture this solution into the TR and to agree on this solution for the mobility of LTE Active UEs.
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