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Call Flows when FLO is supported

 AUTONUMLGL Introduction

This document looks at some call flow scenarios in order to highlight some of the signalling issues when FLO is supported. The examples show how the FLO configuration is signalled both when the MS has only a shared channel and for when it has as dedicated channel. In addition the signalling involved in handover is presented. 

 AUTONUMLGL Call Flows

This contribution provides call flows for the following scenarios:-

· Initial state Packet Transfer. New uplink flow which is assigned dedicated resources

· Initial state Packet Transfer. New downlink flow which is assigned dedicated resources

· Initial state Dedicated mode. New uplink flow which is assigned dedicated resources

· Initial state Dedicated mode. New downlink flow which is assigned dedicated resources

· Handover

 AUTONUMLGL Summary of Call Flows

 AUTONUMLGL Initial state: Packet Transfer. New uplink flow which is assigned dedicated resources

Call flow is shown Figure 1.
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Figure 1 Packet Transfer: New UL flow that is assigned dedicated resource

Action 1: MS indicates to RLC/MAC that it has data to send

Action 2: MS’s RLC/MAC sends packet resource request (PRR) indicating PFI (if known). 

Action 3: BSS’s RLC/MAC decides to allocate dedicated channel so initiates creation of GRR (decision based on the PFI in PRR).

Action 4: GRR allocates dedicated channel. Send primitive to RLC/MAC to create dedicated channel. 

Action 5: BSS’s RLC/MAC sends control message to MS allocating dedicated channel. 

Action 6:  MS creates GRR (RLC/MAC decides to create GRR based on information in the Resource assignment message).

Action 7: Acknowledge above assignment

Action 8: GRR in BSS sends FLO parameters to GRR in MS

Action 9: GRR in MS configures MS’s RLC/MAC with its FLO parameters

Action 10: Inform user plane that it can start sending data

Action 11: GRR in MS sends FLO assignment complete to GRR in BSS

Action 12: GRR in BSS sends FLO parameters to BSS’s RLC/MAC

Action 13: Uplink user data sent on UDCH

Action 14: RLC acknowledgements sent on the ADCH transport channel

Main points:

Message to allocate dedicated resource is sent as RLC/MAC control message on PACCH. The FLO configuration is sent to the MS in a GRR message, after it has been assigned a dedicated channel. RLC acknowledgements are sent on the ADCH.

 AUTONUMLGL Initial state: Packet Transfer. New downlink flow that is assigned dedicated resources

Call Flow is summarised in Figure 2.

Action 1: MS receives DL LLC PDU

Action 2: MS decides that dedicated channel is required, so initiates creation of GRR entity

Action 3: GRR allocates dedicated channel.

Action 4: BSS’s RLC/MAC sends control message to MS allocating dedicated channel.  

Action 5:  MS creates GRR 

Action 6: Acknowledge above assignment

Action 7: GRR in BSS sends FLO parameters to GRR in MS

Action 8: GRR in MS configures MS’s RLC/MAC with its FLO parameters

Action 9: GRR in MS sends FLO assignment complete to GRR in BSS

Action 10: GRR in BSS sends FLO parameters to BSS’s RLC/MAC

Action 11: Downlink user data sent on UDCH

Action 12: RLC acknowledgements sent on the ADCH transport channel

Main points: 

As per 3.1.
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Figure 2 Packet Transfer: New DL flow that is assigned dedicated resource

 AUTONUMLGL Initial state: Dedicated mode. New uplink flow that is assigned dedicated resources 

Call Flow is summarised in Figure 3.

Action 1: MS indicates to RLC/MAC that it has data to send

Action 2: MS’s RLC/MAC sends packet resource request indicating PFI (if known). Action 3: BSS’s RLC/MAC decides that dedicated channel is required.

Action 4: GRR allocates dedicated channel. Send primitive to RLC/MAC to create dedicated channel. 

Action 5: BSS’s RLC/MAC sends control message to MS allocating dedicated channel. 

Action 6:  Inform GRR of (re)assignments

Action 7: Acknowledge above assignment

Action 8: GRR in BSS sends FLO parameters to GRR in MS

Action 9: GRR in MS configures MS’s RLC/MAC with its FLO parameters

Action 10:  Inform user plane that it can start sending data

Action 11: GRR in MS sends FLO assignment complete to GRR in BSS

Action 12: GRR in BSS sends FLO parameters to BSS’s RLC/MAC

Action 13: Uplink user data sent on UDCH

Action 14: RLC acknowledgements sent on the ADCH transport channel

Main points:

Message to allocate dedicated resource is sent as a RLC/MAC control message on the ADCH. FLO configuration is sent as a separate GRR message.
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Figure 3 Dedicated Mode: New UL flow that is assigned dedicated resource

 AUTONUMLGL Initial state: Dedicated mode. New downlink flow that is assigned dedicated resources 

Call Flow is summarised in Figure 4.

Action 1: MS receives DL LLC PDU

Action 2: MS decides that dedicated channel is required

Action 3: GRR allocates dedicated channel.

Action 4: BSS’s RLC/MAC sends control message to MS allocating dedicated channel. 

Action 5:  Dedicated assignment passed to GRR

Action 6: Acknowledge above assignment

Action 7: GRR in BSS sends FLO parameters to GRR in MS

Action 8: GRR in MS configures MS’s RLC/MAC with its FLO parameters

Action 9: GRR in MS sends FLO assignment complete to GRR in BSS

Action 10: GRR in BSS sends FLO parameters to BSS’s RLC/MAC

Action 11: Send Downlink Data on UDCH

Action 12:  RLC acknowledgements sent on the ADCH transport channel

Main points:

Message to allocate dedicated resource is sent as a RLC/MAC control message on the ADCH. FLO configuration is sent as a separate GRR message.
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Figure 4 Dedicated Mode: New DL flow that is assigned dedicated resource

 AUTONUMLGL Handover to cell supporting FLO

Call Flow is summarised in Figure 5.

Action 1: Handover required sent by GRR to BSSGP in source cell

Action 2: BSSGP in source BSC sends Handover Required to source  SGSN; BSSGP sends Handover Request from target SGSN to target BSC

Action 3: BSSGP in target BSC passes Handover Request to target GRR

Action 4: Target GRR assigns resources and passes assignment to RLC/MAC. 

Action 5: Target GRR sends Handover Request Ack to BSSGP in target BSC; FLO configuration to be used in target cell is included in message.

Action 6: BSSGP in target BSC sends Handover Request Ack to target SGSN;  BSSGP sends Handover Command from source SGSN to source BSC

Action 7: BSSGP in source BSC sends Handover Command to GRR in source BSC

Action 8: GRR in source BSC sends Handover Command to GRR in MS  

Action 9: Configure dedicated channel for target cell

Action 10: GRR initiates handover in MS. Access bursts sent by MS. On receipt of access bursts in target BSC, RLC/MAC informs GRR

Action 11: Target GRR initiates sending of Physical information. Sent as RLC/MAC control message across radio interface.

Action 12: Handover complete sent as a GRR message from MS to target BSC.

Action 13: GRR sends Handover complete to BSSGP in target BSC

Action 14: BSSGP in target BSC sends Handover complete to BSSGP in target SGSN; BSSGP sends Handover Complete from source SGSN to source BSC

Action 15: BSSGP in source BSC sends Handover complete to GRR in source BSC, which then releases GRR entity for the MS in the original cell.

Main points:

Flow configuration in target cell is transferred from target cell to source cell during handover preparation phase. This may be sent to the MS in the Handover Command message.
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Figure 5 Handover – source and target cells support FLO

 AUTONUMLGL Handover from cell supporting FLO to cell not supporting FLO

Call Flow is summarised in Figure 6.

[image: image6.wmf]MS

GRR

TBSC

RLC/

MAC

TBSC

BSSGP

MS

RLC/

MAC

SBSS

RLC/

MAC

SBSS

GRR

MS

USER

PLANE

TBSC

GRR

8 GRR HANDOVER COMMAND

10 HANDOVER ACCESS - ACCESS BURST

11 PHYSICAL INFO

12 GRR HANDOVER COMPLETE

10 HANDOVER

HANDOVER

TBTS

1 HANDOVER

REQUIRED

6 BSSGP

HANDOVER

COMMAND

FROM SGSN

14 BSSGP HANDOVER

COMPLETE FROM

SGSN

RESUME TRANSMISSION OF USER AND CONTROL PLANE DATA IN THE NEW CELL

SBSC

BSSGP

2 BSSGP

HANDOVER

REQUIRED

TO SGSN

3 HANDOVER

REQUEST

4

ASSIGN

DEDICAT

ED

RESOUR

CES

7 HANDOVER

COMMAND

13

HANDOVER

COMPLETE

5 HANDOVER

REQUEST

ACK

15 HANDOVER

COMPLETE

CREATE GRR

INSTANCE FOR

MS

RELEASE GRR

INSTANCE FOR

MS IN OLD CELL

10

HANDOV

ER

ACCESS

PRIMITIV

E

11

PHYSICA

L INFO

PRIMITIV

E

11 PHYSICAL INFO

6 BSSGP

HANDOVER

REQUEST

ACK

TO SGSN

2 BSSGP

HANDOVER

REQUEST

FROM SGSN

14 BSSGP

HANDOVER

COMPLETE

TO SGSN

9 CONFIGURE

DEDICATED

CHANNEL


Figure 6 Handover – original cell supports FLO, target cell does not support FLO

Action 1: Handover required sent by GRR to BSSGP in source cell

Action 2: BSSGP in source BSC sends Handover Required to target SGCN; 

BSSGP in target SGSN sends Handover Request to target BSC

Action 3: BSSGP in target BSC passes Handover Request to target GRR

Action 4: Target GRR assigns resources and passes assignment to RLC/MAC. 

Action 5: Target GRR sends Handover Request Ack to BSSGP in target BSC; No FLO configuration for the target cell is present in the message.

Action 6: BSSGP in target BSC sends Handover Request Ack  to target SGSN; BSSGP in source SGSN sends Handover Command to source BSC

Action 7: BSSGP in source BSC sends Handover Command to GRR in source BSC

Action 8: GRR in source BSC sends Handover Command to GRR in MS  

Action 9: Configure dedicated channel for target cell

Action 10: GRR initiates handover in MS. Access bursts sent by MS. On receipt of access bursts in target BSC, RLC/MAC informs GRR

Action 11: Target GRR initiates sending of Physical information. Sent as RLC/MAC control message across radio interface.

Action 12: Handover complete sent as a GRR message from MS to target BSC.

Action 13: GRR in target BSC sends Handover complete to BSSGP in target BSC

Action 14: BSSGP in target BSC sends Handover complete to target SGSN; BSSGP in source SGSN sends Handover complete to source BSC

Action 15: BSSGP in source BSC sends Handover complete to GRR in source BSC, which then releases GRR entity for the MS in the original cell.

Main points:

No FLO configuration is returned by target cell to the source cell.

 AUTONUMLGL Handover from cell not supporting FLO to cell supporting FLO

Call Flow is summarised in Figure 7.
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Figure 7 Handover – original cell doe not support FLO, target cell does support FLO

Action 1: Handover required sent by GRR to BSSGP in source cell

Action 2: BSSGP in source BSC sends Handover Required to source SGSN; BSSGP in target SGSN sends Handover Request to target BSC

Action 3: BSSGP in target BSC passes Handover Request to target GRR

Action 4: Target GRR assigns resources and passes assignment to RLC/MAC. 

Action 5: Target GRR sends Handover Request Ack to BSSGP in target BSC; FLO configuration to be used in target cell is included in message.

Action 6: BSSGP in target BSC sends Handover Request Ack to target SGSN; BSSGP in source SGSN sends Handover Command to source BSC

Action 7: BSSGP in source BSC sends Handover Command to GRR in source BSC

Action 8: GRR in source BSC sends Handover Command to GRR in MS  

Action 9 : GRR in MS configures RLC/MAC with dedicated allocation and FLO configuration

Action 10: GRR initiates handover in MS. Access bursts sent by MS. On receipt of access bursts in target BSC, RLC/MAC informs GRR

Action 11: Target GRR initiates sending of Physical information. Sent as RLC/MAC control message across radio interface.

Action 12: Handover complete sent as a GRR message from MS to target BSC.

Action 13: GRR sends Handover complete to BSSGP in target BSC

Action 14: BSSGP in target BSC sends Handover complete to target SGSN; BSSGP in source SGSN sends Handover complete to source BSC

Action 15: BSSGP in source BSC sends Handover complete to GRR in source BSC, which then releases GRR entity for the MS in the original cell.

Main points:

Flow configuration to be used in target cell is transferred from target cell to source cell during handover preparation phase. 

 AUTONUMLGL  Release of GRR connection

Call Flow is summarised in Figure 8.
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Figure 8 Release of GRR 

Action 1: MAC deletes PFC. On deleting last PFC that required dedicated resources, then initiate deletion of GRR

Action 2: GRR reassigns TBFs on shared channel that are still active and which only require shared resources.

Action 3: Resource reassignment sent as RLC/MAC control message

Action 4: GRR informed of reassignment of TBFs onto shared channels

Action 5: Acknowledge assignment

Action 6: GRR in BSC sends GRR Release message

Action 7: GRR in MS sends GRR Release Conf message and releases GRR instance

Action 8: MS sends UL data on shared channel

Main points:

SGSN initiates deletion of PFC. On deleting last PFC that needs dedicated resources, the MAC initiates deletion of GRR. Active TBFs that only need shared resources are reassigned onto a shared channel.

Conclusion:

When the MS has a shared channel, it may be assigned a dedicated channel through a RLC/MAC ‘Dedicated Assignment’ control message sent on the PACCH of the shared channel. GRR messages shall not be sent on shared channels. When the MS has a dedicated channel, it may be assigned further dedicated resources using a RLC/MAC ‘Dedicated Assignment’ control message sent on the dedicated channel. The Dedicated Assignment message contains an indication of whether FLO is supported. If the MS and the network both support FLO, then the FLO configuration is transferred from the network to the MS in a GRR FLO Assignment message.

FLO also has an impact on the handover procedures. The FLO parameters to be used by the MS in the target cell need to be indicated to the MS in the GRR PS Handover Command message.































