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1 Purpose
The purpose of this paper is to define the mobility of the LTE idle UEs. 
2 Nortel Proposal for the Mobility

The proposed network architecture includes an SAE MME, SAE UPE, and intersystem mobility anchor as described in section 7.5.2 of 3GPP TR 23.882 v0.7.0.  In this solution, shown in the following figure, the SAE UPE and intersystem mobility anchor are combined in a single node, which is also referred to as Access Gateway (AGW):
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3 LTE Idle Mobility within LTE Networks
Assuming the RRC protocol is terminated in the E-nodeB in the evolved architecture, with the current mobility paradigm all inter-E-nodeB mobility events are signalled to the CN node, on a per E-NodeB basis.

a)
c-plane architecture/Redundancy/Load sharing in LTE_IDLE
It is therefore proposed to recreate the equivalent of a URA_PCH concept able to host (and concentrate) multiple E-NodeBs in order to allow the network to be efficiently managed, and acting as a mobility anchor function (as did previously the SRNC function). This MMF function is proposed to be located above the E-nodeB merged with the MM layer in the MME entity. 

The general (generic) functional control plane architecture proposed here to minimize the mobility-signalling load during user inactivity periods can thus be presented as follows:
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b)
Location Management and Paging (tracking area) in LTE_IDLE
It is proposed to define associated new LTE specific RA (LRA) on top of today 2g-3g RA that will be communicated to the UE. The MME is in charge of keeping track of the last LRA where the UE is located. It also includes a paging function used for terminating calls in order to reach the UE in this last current LRA.

After the paging, the involved E-NodeB will retrieve from the MME the UE active contexts (identification, security, QoS) conserved during the inactivity resulting in a fast recovery of the service if it is resumed unchanged (c-plane latency reduced).

When crossing the border into a legacy 2g/3g network, the UE makes RA update (see section 4) but if RA and LRA are combined (e.g. MMF function implemented in an eSGSN (legacy 2g/3g and MMF), then no signaling could take place.

c)
Access/Roaming restrictions Management in LTE_IDLE
MME also maintains a UE context where subscriber information about allowed PLMNs and allowed areas is stored. When making LRA-updates in the LTE network, roaming and access rights are checked by the MME to determine if the UE is allowed to access.This context is transferred to the eNodeB when the UE moves into the LTE Active_State. MME thus also plays the role of storage anchor for these UE contexts. 
4 LTE Idle Mobility from 3G to LTE
When an SAE-capable UE in IDLE mode is attached in 2G/3G and then selects an LTE cell, the UE initiates a Tracking Area Update. The 2G/3G MME treats this as an inter-SGSN routing area update as shown in the following figure.

It is assumed that a SAE-capable UE always uses an SAE AGW instead of a 2G/3G GGSN in order to meet the goal of simplification. 
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Figure 2: Information flow for change in idle state from 2G/3G to SAE/LTE

1)
The UE in idle state re-selects a different 3GPP access system.

2)
The access system reselection triggers a network registration by the UE and sends its temporary identity and potentially its old tracking area or another parameter identifying the old MME/UPE to the new SAE MME.

3)
The new SAE MME derives an address of the UE’s old MME/UPE from the parameters sent by the UE. The new SAE MME sends the UE parameters to the old MME/UPE.

4)
The old MME/UPE sends a UE context to the new SAE MME. The UE context includes a permanent user identity and other information, e.g. security and IP bearer parameters.

5)
The user/UE may be authenticated in the new SAE MME.

6)
The new SAE MME derives from the permanent user identity an HSS address and registers itself as the MME serving the user at the HSS.

7)
The HSS deletes the UE context in the old MME/UPE.

8)
The HSS confirms the registration of the new SAE MME.

9)
The new SAE MME initiates an IP address allocation from the AGW.  The UE is now known in the AGW.

10)     The new SAE MME confirms the UE’s network registration and sends a new temporary identity to the UE. Mobile terminated packets arrive at the AGW.
Note that the Context Transfer between 2G/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 2G/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. 

5 Conclusion and Proposal 

The key strengths of the Nortel proposal presented below for the mobility handling can then be summarized as follows:

· Define a new mobility anchor function (MMF) above eNodeBs to anchor mobility in idle and connected mode.

· Reuse the existing PMM-states model as much as possible and in particular host MMF within the MM layer in an MME entity for LTE networks,

· Minimize the mobility related signaling load during user inactivity periods together with the c-plane latency when the activity resumes, two key requirements expressed by the operators,
· Enable seamless inter-working with legacy networks with no impact on them and with the SAE UPE and the intersystem mobility anchor combined in a single node,
· Enable optimized migration schemes by allowing but not mandating MMF in an eSGSN (colocalized 2G/3G MME and SAE MME)
It is proposed to capture this solution in the TR and to agree on this solution for the mobility of LTE Idle UEs.
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