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1 Purpose
The purpose of this paper is to show an overview of the Nortel proposal for the mobility in active mode ranging from the preparation, decision and execution of handover. The objective is also to show that Nortel proposed architecture fulfils the mobility requirements and presents some advantages.
2 Introduction

Definition of the Architectures: 
The overall architecture proposed (e.g. by Nortel) is depicted below. It mainly features a separation of the RRC and the inter-cell RRM function located in a node above.. 
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To understand and compare the architectures, the following Reference Points have been reused with a distinction for User Plane and Control Plane:
E1: comprises L1 and L2 signalling for UP, among others common and dedicated control channels for shared radio resources

E2: providing communication between UE and network side termination of RRC

E3: performing inter-cell RRM communication

E4: user plane communication between eNodeB and the inter-system mobility anchor

E5: c-plane communication between RRC termination and the respective MME entity

Definition of RRM functions

To better understand the interaction of the RRM with the mobility, it is recalled what are the main functions comprising RRM and the ones intervening in the mobility as agreed by last RAN3#49:
a)
CMC: Connection Mobility Control

             - measurements (UE,NB)

- measurements configuration

- measurement reporting

              - HO decision, HO execution

b)
ICR: Inter-Cell RRM (interference management)

c)
RAC: Radio Admission Control

d)
DRA: Dynamic Resource Allocation (scheduling)-> eNodeB

- interference management

   

- dependent on RAN1 findings

- cell load management

a)
RBC: Radio Bearer Control

f)
RC: Radio Configuration (Log O&M)

In all the mobility events and decisions, the involved RRM functions will be indicated between brackets so that the interdependencies are better understood.
3 LTE-Active Mobility within LTE Networks
a)
Preparaton/Decision for Mobility in LTE_ACTIVE (CMC/ICR) 
Three types of information are used by the eNodeB in the preparation process.

MME Context provided over E5

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 via E5 to the eNodeB. 
This context is used to guide the cell measurements i.e. the eNodeB indicates over E2 to the UE the cells corresponding to the allowed tracking areas and PLMNs to be measured.
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Inter-cell RRM context provided over E3
The decision process in the eNodeB is mainly based on two sources of information:
· measurements reported via the E2 interface by the UE involved,

· it is also assumed that the serving eNodeB requires inter-cell RRM information in its decision process. For the neighbor cells that are controlled by a different eNodeB, this inter-cell RRM is provided over the E3 interface.
This flow of information prior to the decision process is shown in the following figure:
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Intercell RRM information provided downlink over E3 is assumed to feed a small local RRM database of "common information" in the eNode B corresponding only to its immediate neighborhood and which is refreshed at low pace independently of the mobility event but permanently in preparation of any UE mobility.
The common information thus provided downlink over E3 includes data such as:

- interference level,

- common measurements,

- load of neighbor cells.

It is assumed that only inter-cell RRM control plane traffic is generated over E3 interface i.e. this traffic is independent of the user activity (session set up), signaling due to mobility (handover, dedicated measurements), NAS signaling etc….

In other words, E3 traffic is very different from E2 traffic because of:

· measurement control and report E2 traffic terminates in the eNode B,

· mobility and NAS signaling related E2 traffic is directly forwarded into E5 interface towards the MME/UPE without affecting E3.

To that respect, the E3 traffic is essentially less demanding in terms of refreshment rate and expected latency. 
Measurement reports of the UE over E2

The current eNode-B finally initiate a relocation mainly based on two sources of information:

· measurements reported via the E2 interface by the UE involved,

· inter-cell RRM information from its local database that has been populated over the E3 interface e.g. load of candidate target cells when controlled by a different nodeB.
b)
Handover Execution:Transfer of UE specific contexts and admission (RAC/DRA): 
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. 

During handover, 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 but also the QoS information that the target nodeB will use for the scheduling (DRA).
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The target nodeB then performs the RAC and completes the handover. The key point through this figure is that contexts are transferred without direct inter-eNodeB control plane interface.
c)
Handover Execution – Intra-LTE Mobility call flows (CMC): 
The Nortel proposal proposes a call flow with a logical interface between the eNodeBs but no direct interfaces i.e. relayed over the MME. 
The corresponding call flow is presented here-below where bi-casting from the ASGW is used. Because this diagram is functional, only the logical interfaces have been represented and therefore the messages are exchanged directly between the source and target eNodeB.
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This option foresees that the user-plane connection is switched from the source to the target side “just in time”, avoiding interruption and data loss. This option requires the following actions:

Steps 1-8) U-Plane Handling during HO Preparation

The access Gateway needs to start the bi-cast as soon as possible in order to avoid data loss and interruption time for the RT flows.

The target eNodeB sends a START BI-CAST message to the UPE as soon as the CAC of RT flows is successful. The ASGW then duplicates packets of the RT flows only and sends them to target eNodeB in addition to source eNodeB. 

The target eNodeB then builds up the HO RESPONSE message and sends it to the source eNodeB. At reception of the HO RESPONSE message, the source eNodeB starts the data forwarding for NRT flows only. 

Steps 8-13) U-Plane Handling during HO Execution:

The Access Gateway continues to send user RT data towards both the source and target side until the HO execution is completed. The source eNodeB continues to duplicate and forward user NRT data towards the target side until the source buffer is emptied.

NRT packets are buffered in the target eNodeB during this period. Handling of RT packets in the target eNodeB is FFS depending on the radio bi-casting mechanism that would be used in association with this networking bi-casting.

Steps 13-15) U-Plane handling during HO Completion

At HO Completion, the target eNodeB delivers to the UE its NRT buffer in an ordered sequence. For RT flows, data could be delivered earlier to the UE as soon as L1 detection by the target eNodeB. The exact mechanism related to this radio bi-casting part is FFS.

At HO completion, the MME orders the UPE to switch the path of NRT flows and to stop the sending of RT flows to source side. It also tears down the resources at source eNodeB. The teardown of NRT resources in source eNodeB takes into account the end of the forwarding process.

d)
User plane set up (&RBC): 
During the mobility of the UE, a new user plane is re-established directly 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. 
One of the advantage is the easy and efficient coordination achieved within the nodeB which is the single decision point of the mobility. For example, in case of intra-NodeB mobility, if the handover results in a modification of the transport channel and associated bearer, this is automatically coordinated in the eNodeB:
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The transport bearer modification is handled internally within the eNodeB with no synchronization issue.
4 Conclusion

This contribution has shown an overview of the intra-LTE mobility in active mode in an architecture where RRC is terminated in the nodeB and inter-cell RRM function handled in a separate node.

This shows that one can benefit from the latency performance gain and other advantages resulting of placing RRC in the e-NodeB while keeping equivalent mobility and RRM functions as of today.

It even presents some additional advantageous differentiators:

Reliability

· no "single point of failure": if failure of the inter-cell RRM node, the local databases features some redundancy (no service interruption and mirrors that can help the central DB rebuilt). 
· At the same time, it benefits from the centralized view for the "one cell added" scenario with the inter-cell RRM node (which can propagate into the local databases).

Signalling

· UP & CP decision points are collocated (in eNodeB) which enables efficient management of synchronized reconfigurations while keeping the two-nodes User Plane latency key advantage,

· Reduced signalling for the mobility: in particular if the merged MME-ASGW scheme is agreed,

· Reduced and optimized C-plane latency due to the fact that the architecture is also only two-nodes for the Control Plane: all signalling related to the user activity, NAS signalling and mobility events bypass the third inter-cell RRM node.

Efficiency

· Efficient definition of measurements optimized for every nodeB even when from different vendors since RRC is terminated in every single nodeB,
· inter-cell RRM database can be generic and in particular can cross RAT borders like the today CRRM feature which had been originally designed across multiple RATs. 
CAPEX
· number of interfaces kept to a minimum lowers the development and test efforts,

· only two nodes required if no inter-cell RRM specific node is used.

It is proposed to capture this mobility solution (sections 2 and 3) in the TR.

It is then proposed to consider the associated architecture for agreement.  
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