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1. Introduction

This paper discusses and proposes a high level solution for the intra-access mobility in connected mode within E-UTRAN and between E-UTRAN and UTRAN. This contribution addresses the “Intra-radio access mobility, connected mode” row in [SRJ-050126] from the Montreal meeting.

The solution aims at providing support for fast, seamless and loss-less network controlled handovers within E-UTRAN and between UTRAN and E-UTRAN. Mobility within E-UTRAN and between UTRAN and E-UTRAN is performed within the same RAN anchor node and is therefore transparent to the CN. This will guarantee that the E-UTRAN system is state of the art when it comes to mobility performance and it will also have significant benefits during the deployment of E-UTRA cells, since it is not required to provide full E-UTRA coverage from day one. The solution makes it possible to seamlessly integrate E-UTRAN into existing UMTS networks allowing resource sharing between E-UTRA and UTRA cells which will make it possible to extend the overall capacity and coverage of the system. 

The following areas are covered in this contribution:

· Principles for handover measurements, decision and execution

· Principles for handover between E-UTRA and UTRA cells

· Overview similarities and differences compared to REL-6

Only connected mode mobility is covered in this contribution, idle mode mobility is covered in [SRJ-050142]. More details on the possible E-UTRAN deployment and migration scenarios is presented in [SRJ-050150]

The alternative to the proposal presented in this contribution is to make E-UTRAN a separate network from UTRAN, only integrated on CN level. This would, however, adversely affect handover performance between E-UTRAN and UTRAN. Longer delay, excessive signalling and packet loss will limit efficient sharing of coverage and capacity between E-UTRAN and UTRAN. Consequently, it is expected that planning and deployment of E-UTRAN as a separate network will be more demanding and lead to worse performance than the solution proposed and described in this paper.

Note: This paper uses the definition of E-UTRAN as the radio access network supporting E-UTRA radio interface and UTRAN as the radio access network supporting UTRA radio interface. As a consequence of the proposal in this contribution, however it should be considered to change the definition of E-UTRAN to the radio access network that support both UTRA and E-UTRA radio interface.

2. Radio Access Mobility

2.1 Overview

In order to make it possible to support fast, seamless and loss-less cell-changes in E-UTRAN it is necessary to make it possible for the system to control the cell-change, i.e. support network controlled handover. Relying, only on terminal controlled cell changes will make it very difficult to reach good enough performance with regards to packet losses and service interruption times for VoIP and high-speed TCP services as required by [1]. From a system capacity point of view it would, in the terminal controlled case, also be difficult to benefit from information about cell load and resource usage. 

Supporting network controlled handovers also have other benefits that are not directly related to the end-user performance, as it for example can be used for load sharing, support hierarchical cell structures and perhaps even more important the operator remains in control of in which part of his network he is supporting the traffic. In addition, terminal controlled or triggered cell changes can also be supported in parallel to network control handovers. 

The following mechanisms are needed in order to support network control handovers (see Figure 1):

· Measurements on neighbouring cells

· Handover decision based on measurement and other information (e.g. network load, terminal mobility) 

· Execution of the handover procedure. 

All of these procedures are very radio access specific and should therefore be performed in the RAN, while the CN is kept radio agnostic. In this paper it is also assumed that the handovers are controlled and executed by a central RAN anchor node, however the solutions for network-controlled handover would be similar for other RAN architectures.

The network-controlled handovers will be based on measurement information provided by the terminal as well as other system specific information (e.g. load). The measurement will include the path loss to neighbouring cells but also other information can be provided (e.g. interference info). It is assumed that the signalling overhead caused by these measurements reports would be low.

Once the network takes the decision to handover a terminal to a neighbouring cell the handover execution phase will start. The handover execution phase will include the reservation and configuring of resources (e.g. codes, identities) in the target cell as well as the re-routing of the end-user payload in the transport network. The network will generate a handover command to the terminal so that the lower layers of the terminal protocol stack are re-configured towards the new cell.

The service interruption when using network-controlled handover is short, only between step 4 and 5 in Figure 1.
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Figure 1 Overview E-UTRA handover procedure

2.2 Handover between E-UTRA and UTRA cells

In the Ericsson LTE/SAE proposal, E-UTRA and UTRA cells are supported within the same RAN (see Figure 2). This means that a handover between E-UTRA and UTRA cells are transparent to the CN. The higher layer of the SAE/LTE terminal protocol stack is the same regardless if the terminal is in a UTRA or E-UTRA cell. The introduction of E-UTRA will only affect L1/L2 of the protocol stack. The SM, MM, RRC protocol and the RB management procedures are kept / enhanced. Potential enhancements include, additional configuration parameters in the RB management procedures, new RRC/MAC states, simplification to CN – RAN interface etc.

Integrating E-UTRA and UTRA in the same RAN is also beneficial since all UE context information (e.g. ciphering, identities, user data packets) will be kept in the RAN anchor node during the handover, making it possible to resume data transfer in the new cell without re-establish any terminal context over the radio interface. This reduces the service interruption times for the end user and avoids unnecessary signalling load on the system for restarting ARQ, radio bearer and ciphering context.
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Figure 2 Overview handover from E-UTRA to UTRA

3. Conclusion

Supporting good inter-working between UTRAN and E-UTRAN is essential for reducing the overall costs of operators deploying E-UTRAN. The Ericsson proposal for integrating the E-UTRA and UTRA radio interface in the same RAN will make it possible to support very good inter-working between the two-radio interfaces. It is also expected that supporting connected mode mobility within the RAN (transparently to the CN) will have much better mobility performance than solutions involving the CN procedures.

4. Proposal

Text proposal to SRJ-050126:

	Function
	RAN
	CN
	Comment

	Intra-radio access mobility, connected mode
	X
	
	Mobility decision resides in RAN. Measurements and means to inform UE and Node Bs for execution to be specified by TSG RAN.

	Mobility between E-UTRAN and UTRAN, connected mode
	X
	
	Mobility between E-UTRAN and UTRAN will be handled within the RAN and specified in TSG RAN.
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