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PS Handover Signaling Messages

In the current version of the TS43.129 (0.4.0) the PS handover signaling messages are mentioned and their functionality is partly descried. This description however is spread into several sections and there is no Section giving an overview of the signaling messages used during PS handover the newly defined ones and the reuse of the existing ones. For example BSSGB messages are given in Section 4.3.6, while radio interface signaling messages are to be described in Section 7. 

This document is a draft CR that proposes a new Section to the TS43.129 describing all the signaling messages used during PS handover procedures in all interface involved Um, Gb and Gn. 

Note that only messages utilized during GERAN A/Gb mode to GERAN A/Gb mode PS Handover scenarios are considered in this draft CR. 

1. PS handover signalling messages 

Signaling messages used during PS handover based on which interface are used are listed below: 

· PS handover signalling messages on the air interface (RLC/MAC): 

· Packet Cell Change Order message (BSS -> MS)

· Packet Control Acknowledgement (MS -> BSS)

· Packet Control Acknowledgement - Access Bursts (MS -> BSS)

· Packet Uplink Assignment (BSS -> MS)

· Packet PSI Status (MS -BSS)

Note: these messages have not been agreed yet in TSG GERAN. 

· PS handover signalling messages on the Gb interface (BSSGP):

· PS Handover Required (BSS->CN)

· PS Handover Request Ack (BSS -> CN)

· PS Handover Request Response (Nack /Failure) (BSS -> CN)

· PS Handover Complete  (BSS –> CN)

· PS Handover Cancel  (BSS –> CN)

· PS Handover Command (CN -> BSS)

· PS Handover Request (CN->BSS) 

· PS Handover Required Reject (CN ->BSS)

PS handover signalling messages on the Gn interface (GTP):

· Forward Relocation Request
· Forward Relocation Response
· Forward Relocation Complete 
· Forward Relocation Complete Acknowledge
· Relocation Cancel Request
· Relocation Cancel Response
The RLC/MAC signaling messages will be used as described in TS44.060. It is only the PCCO message that needs to be enhanced with PS handover related information while the rest of the messages are to be used without any changes. 

The BSSGP signaling messages are the new signaling messages to be defined in TS48.018.

GTP meesages need to be enhanced with additional IE to support PS Handover.  

* Modified Section 

4
Architecture and Principles

4.1 Reference Architecture
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Figure 1: Reference Architecture for PS handover in GERAN A/Gb mode

4.2
Handover Principles

4.2.1
General

The PS Handover procedure is used to handover an MS with one or more packet flows from a source cell to a target cell. The source and target cells can be located within either the same BSS (Intra BSS HO), different BSSs within the same SGSN (Intra SGSN HO) or belonging to different SGSNs (Inter SGSN HO), or systems with different radio access types (Inter RAT HO, Inter mode HO). 

While the MS is still in the source cell:

· Radio resources in the target cell are allocated and signalled to the MS

· System information of the target cell is signalled to the MS

For each scenario (Intra BSS HO, Intra SGSN HO, Inter SGSN HO and Inter RAT/Inter mode HO) the PS handover procedure is divided into:

· a preparation phase and 

· an execution phase.

The Gs interface with NMO1 is mandated to use for the PS Handover procedures to work.

4.2.2
PS Handover preparation phase

The PS handover preparation phase consists of the following consecutive steps:

-
the decision by the source BSS to request a PS handover for an MS with one or more PFCs subject to handover

· the request from  the source BSS to the old SGSN for the PS handover

· if the target BSS is not connected to the same SGSN the request from the old SGSN to the new SGSN to reserve resources

-
the reservation of resources in the target network nodes prior to ordering the MS to move to the target cell. This involves:

-
in case of Inter SGSN HO, the new SGSN reserving SNDCP/LLC resources and Packet Flow Contexts 

-
the target BSS reserving/allocating radio resources and Packet Flow Contexts in the target cell

When handover has to be performed for an MS with multiple active PFCs, the SGSN requests the BSS to create one or more PFCs. If not all PFCs can be created successfully the target BSS indicates this to the new SGSN, which may then abort the handover. If no PFC can be created successfully the handover shall be aborted.

The target BSS may or may not establish radio resources for the created PFCs. PFCs with no radio resources reserved will be re-established upon arrival in the target cell. If no radio resources at all are established the handover shall be aborted.

4.2.3
PS Handover execution phase

The PS Handover execution phase consists of the following consecutive steps:

-
packet forwarding by the old SGSN of the received DL packets both to the source BSS, new SGSN (if Inter SGSN HO) and the target BSS as soon as radio resources are reserved in the target BSS

-
the optional “blind” transmission by the target BSS of the DL RLC/MAC blocks over the reserved radio resources in the target cell is only valid for lossy type of services where unacknowledged LLC and RLC protocol modes are used

-
the command generated by the target BSS/RNS sent via the source BSS to order the MS to handover to the target cell

-
the notification by the MS of its presence in the target cell on the allocated radio resources

· the redirection by the SGSN of the DL packets to the target BSS alone

· the release of the resources on the source side including PFCs and radio resources

4.2.4 PS Handover Network Node Responsibilities

Editors Note: This Section would reflect the Agreed Handover principles from the Appendix A.1 by listing the specific node responsibilities during PS handover.

4.3
Protocol Architecture

Editors Note: This section will contain information on the services and functions provided and required by each layer.

4.3.1
User Plane Overview

The user plane protocol architecture for GERAN A/Gb are depicted in Figure 2 below.
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Figure 2: User Plane protocol architecture in A/Gb mode

4.3.2
Control Plane Overview

Figure 3 shows the protocol architecture for the control plane required to support PS Handover in A/Gb mode.  Protocol entities on the network side under BSSGP are not shown, as the architecture remains the same as for the legacy A/Gb mode.
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Figure 3: Control Plane Architecture in A/Gb mode

4.3.3
Physical Layer

4.3.3.1
Shared Channels 

4.3.3.1.1
General

Radio resources on one or more shared channels may be assigned to an MS (according to its multislot capabilities) for exchange of user plane payload for any PFC between the BSS and the MS. The key characteristics of a service realized using a shared channel are as follows:

· RLC/MAC control messages are used to allocate the required uplink and downlink TBFs where both TBFs are associated with the same PFC and therefore are identified using the same PFI.

· Handover initiation decisions are made by the BSS and may be based on measurement reports or cell change notification information sent by the mobile station on PACCH.

· If the mobile station is allocated one or more shared channels in support of a PFC that is subject to handover, then the BSS may prohibit this MS from making autonomous cell re-selection decisions while that PFC is active.

· After the MS has moved to the target cell, initial uplink access in this cell is controlled by USF scheduling.

4.3.4
RLC/MAC

The services required from the RLC/MAC layer are:

· Data transfer in acknowledged mode.

· Data transfer in unacknowledged mode.

· Segmentation and reassembly.

· In-Sequence delivery of LLC PDUs (for a given PFC).

· Assignment, reconfiguration and release of TBFs and RLC instances (RLC/MAC control functions).  

· Control of timing advance.  

· Notification of unrecoverable errors to LLC.
· Handling of RLC/MAC control messages  
RLC/MAC services are required by radio resource management functions in order to send and receive messages to/from the MS and BSS relating to radio resource management.  

RLC/MAC supports the following radio resource management features that are required for PS handover:  

· Establishment of a TBF on one or more physical channel(s) in a given direction, for a given PFC. 

· Reconfiguration of the radio resources assigned to one or more TBFs in downlink and/or uplink within a cell.

· Release of TBFs and associated radio resources following the corresponding service deactivation.

· Release of all TBFs and associated radio resources in the source cell, as a result of handover to a target cell.  

4.3.5
RR – Radio Resource

Editors Note:  This section will contain information on any impacts on the RR protocol related to support of PS Handover. 

4.3.6
BSSGP

BSSGP is expected to provide the signalling channel for PS Handover related signalling between the CN and the BSS.  


· 
· 
· 
· 
· 
· 
· 

The services required from the BSSGP layer can therefore be summarised as:

· Transmission and reception of PS Handover related messages (i.e. PFM messages) over the Gb interface.

· Routing of PS Handover related messages to the PFM entity.

· Handling of PS Handover related messages with the appropriate priority.

The BSSGP-PFM entity in the BSS is expected to determine whether or not a PFC is subject to handover based on the configuration information received from the SGSN (e.g. via the CREATE-BSS-PFC message).

4.3 Overview of PS Handover Signalling Messages 
The signalling messages used during PS handover are divided into three groups depending on the utilized interface:

· PS handover signalling messages on the Um interface (RLC/MAC)

· PS handover signalling messages on the Gb interface (BSSGP)
· PS handover signalling messages on the Gn interface (GTP) 

4.3.1 PS handover signalling messages on the Um interface 

The Um interface signalling messages are existing messages that will be used as described in TS44.060. 
The signalling messages used on the Um interface are:
· Packet Cell Change Order message (BSS -> MS)

· Packet Control Acknowledgement (MS -> BSS)

· Packet Control Acknowledgement - Access Bursts (MS -> BSS)

· Packet Uplink Assignment (BSS -> MS)

· Packet PSI Status (MS -BSS)

Note: these messages have not been agreed yet in TSG GERAN. 

From the list above, it is only the PCCO message which has to be enhanced with PS handover related information.

4.3.2 PS handover signalling messages on the Gb interface
The Gb interface signalling messages are new signalling messages carried by the BSSGP. These signalling messages are to be defined in TS48.018. 
The signalling messages used on the Gb interface are:

· PS Handover Required (BSS->CN);
This message is sent from the BSS to the SGSN to indicate that for a given MS which already has radio resource(s) assigned, a PS handover is required. 
· PS Handover Request (CN->BSS):
This message is send from the SGSN to the target BSS to requests the target BSS to reserve resources for the MS subject to PS Handover. 
· PS Handover Request Response (Nack/Failure)(BSS->CN):
This message is send from the target BSS to the SGSN to reports the outcome of the resource allocation in the BSS PFC. 
· PS Handover Complete (BSS->CN):
This message is send from the target BSS to the SGSN to  notify  the MSa successful access on the target cell.

· PS Handover Command (CN->BSS):
This message is send from the SGSN to the source BSS to indicate that the MS can switch to the target cell.

· PS Handover Cancel (BSS->CN):
This message is sent from the BSS to the SGSN to inform the SGSN to abort an ongoing handover.
· PS Handover Required Reject (CN->BSS):
This message is send from the SGSN to the BSS to inform unsuccessful resource allocation in the target cell.
4.3.3 PS handover signalling messages on the Gn interface
The Gn  interface signalling messages are existing messages that will be used as described in TS29.060.
The signalling messages used on the on the Gn interface are:

· Forward Relocation Request:
The old SGSN shall send a Forward Relocation Request to the new SGSN to convey necessary information to perform the PS handover procedure between new SGSN and Target BSS.
· Forward Relocation Response:
The new SGSN shall send a Forward Relocation Response to the old SGSN as a response to a previous Forward Relocation Request.
· Forward Relocation Complete: 
The new SGSN shall send a Forward Relocation Complete to the old SGSN to indicate that the PS Handover  procedure has been successfully finished.
· Forward Relocation Complete Acknowledge:
The old SGSN sends a Forward Relocation Complete Acknowledge message to the new SGSN as a response to Forward Relocation Complete.
· Relocation Cancel Request:
The Relocation Cancel Request message is sent from the old SGSN to the new SGSN when the old SGSN is requested to cancel the PS Handover procedure by the source BSS by means of BSSGP message
· Relocation Cancel Response:
The Relocation Cancel Response message is sent from the new SGSN to the old SGSN when the PS handover procedure has been cancelled in the old SGSN. This message is used as the response to the Relocation Cancel Request message
GTP messages need to be enhanced with additional IE to support PS Handover.  
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