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Handover Concept for GERAN

1. Introduction

GERAN release 2000 will include Iu-ps interface for providing four Radio Access Bearer (RAB) classes: conversational, streaming, interactive and background.

It is recognized that support for real-time services over Iu-ps interface will require handover procedure. 

Although the performance requirements in terms of interruption is still unspecified, it is agreed that the interruption due to handover should be minimized and the performance should be equal or better than handover performance in GSM or TDMA 136. This is particularly required for conversational class, specifically for the optimized speech radio bearer.

This document describes a handover concept for GERAN release 2000. It is based on the GSM handover procedure combined with relocation procedure used in UTRAN R99. 

2. Handover requirements

The overall requirements on intra GERAN handover and cell re-selection as defined in GERAN R00 radio requirements document are:

· For support of pre release 2000 terminals the GERAN should provide cell re-selection in the same way as (E)GPRS;

· For support of pre release 2000 terminals the GERAN should provide handover in the same way as GSM;

· Cell re-selection and handover should be network controlled
;

· GERAN should support intra- (within a cell) and inter- (between cells) cell handovers;

· from the users point of view, it is desirable for handover to be unnoticeable (seamless). However, the requirement for seamless handover is service dependent: for example, a speech call requires a quick handover and may be able to tolerate loss of information to a certain degree whereas a data service may allow a temporary break in the connection but not loss of information;

· For the optimized voice service, handover performance should be no worse than for GSM voice service. In particular, speech gap should be no more than 150 ms;

· Handover should also be supported for other real-time RAB with limited interruption;

· Non real time services will use either handover or cell re-selection depending on, among others, QoS parameters.

Re-selection methods under Network Control should allow the operator to optimize service availability for GSM/EDGE RAN users. Handover cell selection and re-selection procedures should allow System Operators the flexibility to manage the selection either of private or public systems, as well as cell hierarchies, for radio network optimization.

The interruption due to handover should be minimized and the performance should be equal or better than handover performance in GSM or TDMA 136.

The delay and data loss requirements on different handovers and cell re-selection shall be specified further.

3. Handover concept

The following Figure 1 represents the signaling for inter-SGSN handover procedure.
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Figure 1. Handover signaling for GERAN
The procedure involves MS by sending periodically the measurment reports to RAN. The source RAN initiates the relocation preparation procedure. The purpose of the Relocation Preparation procedure is to prepare relocation of SRNS either with involving MS or without involving MS. The relocation procedure shall be coordinated in all Iu signaling connections existing for the MS in order to allow Relocation co-ordination in the target RNC. The procedure uses connection oriented signaling. The initiating message for this procedure is RELOCATION REQUIRED message. 

The old SGSN will forward this message to target SGSN, which in turn starts the Relocation Resource Allocation procedure. The purpose of the Relocation Resource Allocation procedure is to allocate resources from target RNS for a relocation of SRNS. Procedure shall be coordinated in all Iu signaling connections existing for the UE. The procedure uses connection oriented signaling. The target SGSN shall initiate the procedure by generating RELOCATION REQUEST message to target RAN. This message shall contain the information (if any) required by the GERAN to build the new RAB configuration.

After all necessary resources for accepted RABs including the Iu user plane, are successfully allocated, the target RAN shall send RELOCATION REQUEST ACKNOWLEDGE message to the target SGSN. The target SGSN shall forward this message to the old SGSN.

The RELOCATION REQUEST ACKNOWLEDGE message received by the old SGSN may optionally contain a transparent container, which shall be transferred by CN to the source RAN or the external relocation source while completing the Relocation Preparation procedure.

When the preparation including resource allocation in the target system is ready and the old SGSN has decided to continue the relocation of SRNS, the old SGSN shall send RELOCATION COMMAND message to the source RNC.

The source RNC will then generate and send the HANDOVER COMMAND message to the MS and initiate SRNS Context Forwarding from Source RNC to CN. 

At the receipt of Handover Command the MS shall send four access bursts to the network. When target RNC detects the MS, it initiates the relocation detect procedure. The purpose of Relocation Detect procedure is to indicate by the RNC the detection of SRNS relocation execution to the CN. Procedure shall be coordinated in all Iu signaling connections existing for the MS. The procedure uses connection oriented signaling.

The MS will issue the HANDOVER COMPLETE message upon which the target RNC will send the relocation complete message to new SGSN. This message is forwarded to old SGSN, which in turn initiates the Iu bearer release procedure. The new SGSN will update the PDP Context, while the source RAN will release the radio resources in the old cell. 

3.1 Signalling Channels

Current assumptions on the control channels to be used with GERAN are described below (tdoc 2e00-133). 

3.1.1 Control channels used on a dedicated physical subchannel

i) The Fast Associated Control channel (FACCH) associated to one TCH. FACCH can either be full rate (FACCH/F) or half rate (FACCH/H) depending whether it is associated to a full rate or half rate TCH. Quarter Rate FACCH (FACCH/Q) are FFS.

ii) The Packet Associated Control channel (PACCH) associated to one PDTCH: The PACCH is bi-directional. For description purposes PACCH/U is used for the uplink and PACCH/D for the downlink. PACCH can either be full rate (PACCH/F) or half rate (PACCH/H) depending whether it is associated to a full rate or half rate PDTCH.

iii) The Slow Associated Control channel (SACCH) associated to one TCH and/or PDTCH. SACCH can either be full rate (SACCH/TF) or half rate (SACCH/TH) depending whether it is associated to a full rate or half rate traffic channel. Quarter Rate SACCH (SACCH/TQ) are FFS.

iv) Inband signaling associated to one TCH is for FFS.

3.1.2 Control channels used on a dedicated physical subchannel

i) The Packet Associated Control channel (PACCH): The PACCH is bi-directional. For description purposes PACCH/U is used for the uplink and PACCH/D for the downlink. PACCH can either be full rate (PACCH) or half rate (PACCH/H) depending whether it is associated to a full rate or half rate PDTCH.

ii) The Packet Timing advance Control CHannel uplink (PTCCH/U): Used to transmit random access bursts to allow estimation of the timing advance for one MS in packet transfer mode.

iii) The Packet Timing advance Control CHannel downlink (PTCCH/D): Used to transmit timing advance updates for several MS. One PTCCH/D is paired with several PTCCH/U's.

Following the GSM handover procedure, the MS should sent periodic measurement reports using SACCH channel. Note that this channel is available only in conjunction with dedicated physical subchannel. This should not be a limitation since the handover procedure is used for conversational RAB, which in turn uses the dedicated physical subchannel.

For HANDOVER COMMAND and HANDOVER COMPLETE, the FACCH is used. The content of the commands is FFS. 

4. Conclusion

The basic handover concept for GERAN should be based on GSM handover procedure combined with relocation procedure used over Iu-ps interface. 

The detailed solution is dependent on stable user and control plane protocol description for GERAN.







� Network controlled cell re-selection refers to cell re-selection as in GSM, where the cell selection procedure is controlled by broadcasted parameters.
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