3GPP TSG GERAN #15
Tdoc 
GP-031362 

Fort Lauderdale, Florida
Agenda Item  7.2.5.3.6.4

23rd- 27th June 2003

Source: Siemens/Ericsson           


Draft CR to the Conversational TR: Modifications for FLO

Introduction

This paper proposes an addition to the TR on the support of conversational services in the PS domain relating to the modifications required to support FLO.  

Although not all the details have as yet been agreed as to the architecture with the support of FLO, it is thought the current view should be captured in the TR.  This paper has assumed the existence of a GRR entity to provide the Radio Resource Management functions identified in section 6.1

Proposal

It is proposed to add the following text to section 6.4

6.4
Modifications to support FLO

6.4.1
General

Conversational services will be provided over dedicated channels. Depending on MS capabilities, the operator has the option to use either a physical channel with predefined coding (e.g. a PDTCH-like channel) or the Flexible Layer One. 

In order to support FLO, the following changes are required:

· A default control plane protocol stack for a FLO based resource that allows the sending of GRR messages and RLC/MAC control messages. The configuration associated with the default control plane protocol stack is hard-wired (i.e. specified in the standard) in the MS and the GERAN. It allows GRR messages and RLC/MAC control messages to be immediately sent on allocation of a FLO based resource.

· call set-up messages will need to be modified to include the configuration of the physical layer, of the MAC sub-layer and of the RLC sub-layer; The configuration includes the definition of  the transport channels, transport formats, transport format combinations and the mapping of data from the TBFs onto the transport channels.

· handover messages will need to be modified to include the configuration of the physical layer, of the MAC sub-layer and of the RLC sub-layer.

· Transport channels shall exist across the MAC-Physical layer interface. 

· The MAC and physical layer will send transport blocks across this interface. The format of the transport blocks is defined by the TFIN (transport format indicator).  

· When the physical layer transmits a radio packet for any given TTI it shall supply a coded TFCI in order for the receiver to be able to decode the radio packet.

· The RLC/MAC block structure shall be optimised by removal of the redundant fields. The format of these blocks need not be compatible with the format used in a channel that does not support FLO.

6.4.2 Architecture

6.4.2.1 Overview

The proposed architecture with FLO is shown in Figure 1. The impact of FLO on the GRR, RLC, MAC and physical layer is described in the following sub-clauses.
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Figure 1 Architecture with FLO for A/Gb mode

The control-plane data is the messages produced by the GRR protocol (i.e. GRR signalling). A default control plane protocol stack is proposed to always allow the sending of GRR signalling and RLC/MAC control messages on allocation of a FLO based resource. This is detailed in sub-clause 6.4.2.2.

The user-plane data is the messages produced by the SM and GMM protocols, real-time services (e.g. speech) and non-real-time services (e.g. SIP signalling). Having more than one service active to one MS will require several RLC instances. 
6.4.2.2 
Default Control plane Protocol Stack on FLO based resource

The purpose of the default control plane protocol stack for a FLO based resource is to allow the sending of GRR signalling and RLC/MAC control messages immediately on the allocation of the FLO based resource. The configuration associated with the default control plane protocol stack is hard-wired in the MS and the GERAN. The FLO parameters associated with the default control plane consists of the following:

· Default TFCI, associated transport channel and transport format. This configuration is hard-wired in the MS and GERAN.

· Transport format specifies block size and coding etc.

· Default TFIs (temporary block flow identifier) for RLC-AM and RLC-UM to be used when a GRR message or an RLC/MAC control message is sent.

· Mapping of the GRR TBFs to the default transport channel.

The TFCI that is defined to send control plane signalling may also be used to send user plane data.

6.4.2.3
GRR

The impacts of FLO on GRR are as follows:

· The GRR entity is responsible for configuring the RLC, MAC, and FLO layers with their FLO parameters. The configuration of user plane protocol stack with its FLO parameters may take place after the allocation of the FLO based resource by using GRR signalling on the allocated FLO based resource. 

· Provision of a default FLO configuration for the default control plane to allow the sending of GRR signalling and RLC/MAC control messages. It is FFS as to whether the GRR signalling can be sent using parameters other than the default FLO configuration.

· GRR signalling from GERAN to MS is used to transport the FLO configuration parameters associated with the user plane protocol stack. This FLO configuration information can be sent in either a GRR FLO Assignment message or a GRR PS Handover Command message. The GRR messages may be sent using the default TFCI.

· The FLO configuration parameters associated with the user plane protocol stack specifies the transport channels, transport formats, transport format combination and how user plane data is mapped onto the transport channels. 

· The FLO configuration associated with the user plane is valid from a defined frame number. Transport channels, transport formats and transport format combinations may be added or deleted. Some parameters of the transport formats may be changed dynamically.

6.4.2.4
RLC

The impacts of FLO on the RLC layer are as follows:

· Services supported using a FLO based resource may require the transmission of RLC PDUs in RLC-UM and RLC-AM.

· The RLC/MAC block format shall be optimised when FLO is supported. The optimised RLC/MAC block format used when FLO is supported will not be compatible with the RLC/MAC block format without FLO.

· Each RLC instance shall inform the MAC of how much data it has available to transmit.

· For RLC-AM, the transport formats defined for the TBF shall be common on all TSs that the TBF is mapped onto so that any given RLC PDU may be retransmitted on any one of the available timeslots for the TBF.

· RLC blocks are transferred between two peer RLC entities at a maximum rate of one (FFS) RLC block per TTI, per timeslot.
6.4.2.5
MAC

The impacts of FLO on the MAC layer are as follows:

· TBF data and RLC/MAC control messages (including MAC originated control messages eg assignment messages, physical information etc) are mapped onto transport channels.

· RLC/MAC control messages shall be transmitted using the transport channel and transport format that is defined for the default control plane protocol stack of the FLO based resource.

· At each TTI the MAC selects the best TFC for each physical channel that supports FLO. Each TFC is identified by a TFCI. The algorithm for selecting the best TFC is FFS. This may involving assigning a priority to both control plane and user plane data.

· The TFCI specifies the transport format of the transport blocks that are multiplexed within a radio packet for a given TTI. The transport format defines the size and channel coding of the transport block.

· The transport formats of the transport blocks that are transmitted within a TTI may vary for each transport channel.

· A MAC SDU shall be contained within one transport block. 

· A transport block shall only contain one MAC SDU.

· An RLC PDU shall be mapped onto one physical channel.

· The MAC distinguishes RLC/MAC control blocks from RLC data blocks (which may contain GRR PDU payload or LLC PDU payload) by use of the ‘PT’ field.

· If an RLC data block is present the MAC uses the TFI to identify the RLC instance associated with the RLC/MAC block.

· The MAC communicates with the physical layer through the transport channels.

· Transport block for transmission are passed across the MAC to physical layer interface. The format of each transport block is defined by the associated TFIN.

6.4.2.6
Physical Layer

The impacts of FLO on the physical layer are as follows:

· The GRR is responsible for configuring the physical layer with the TFCIs and transport formats on each transport channel. 

· The MAC communicates with the physical layer through the transport channels.

· Received transport block are passed across the MAC to physical layer interface. The format of each transport block is defined by the associated TFIN.

· On transmission, the Physical layer is responsible for selecting the appropriate value of the TFCI depending on the TFIN of each transport block received from the MAC.

· The encoded TFCI shall be multiplexed with the corresponding radio packet on the Um interface in order to allow the receiver to decode the packet. The receiver shall use the TFCI to determine the TFIN on each of the transport channels that receives data.
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