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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply. Additional applicable abbreviations can be found in 3GPP TS 41.004 [27]and 3GPP TS 43.064 [25].

ADCH
Associated Dedicated CHannel

ARQ
Automatic Repeat reQuest

AS
Access Stratum

BCCH
Broadcast Control CHannel

BSS
Base Station Subsystem

CBCH
Cell Broadcast CHannel

CC
Call Control
CDCH
Control-plane DCH
CN
Core Network

CPBCCH
Compact PBCCH

CS-i
GPRS Coding Scheme i

DC
Dedicated Control
DCH
Dedicated CHannel
DLC
Data Link Control

DBPSCH
Dedicated Basic Physical Sub CHannel

ECSD
Enhanced Circuit Switched Data

EDGE
Enhanced Data rates for Global Evolution

E-FACCH
Enhanced FACCH

E-IACCH
Enhanced Inband Associated Control CHannel

EGPRS
Enhanced GPRS

EPC
Enhanced Power Control

EPCCH
Enhanced Power Control CHannel

E-TCH
Enhanced TCH

FACCH
Fast Associated Control Channel
FLO
Flexible Layer One
FPC
Fast Power Control

GC
General Control

GERAN
Gsm/Edge Radio Access Network

GPRS
General Packet Radio Service

GRA
Geran Registration Area

G-RNTI
Geran Radio Network Temporary Identity

GSM
Global System for Mobile Communications

IETF
Internet Engineering Task Force

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

LCS
LoCation Services

MAC
Medium Access Control

MCS-i
EGPRS Modulation and Coding Scheme i

MM
Mobility Management

MS
Mobile Station

NAS
Non Access Stratum

NSAPI
Network layer SAPI

Nt
Notification

O-FACCH
Octal FACCH

O-TCH
Octal TCH

PBCCH
Packet BCCH

PDCH
Packet Data CHannel

PDCP
Packet Data Convergence Protocol

PDP
Packet Data Protocol

PDTCH
Packet Data TCH

PDU
Packet Data Unit

PLMN
Public Land Mobile Network

PTCCH
Packet Timing advance Control CHannel

P-TMSI
Packet TMSI

PUESBINE
Provision of UE Specific Behaviour Information to Network Entities

QoS
Quality of Service

RAB
Radio Access Bearer

RANAP
Radio Access Network Application Part

RB
Radio Bearer

RLC
Radio Link Control

RNSAP
Radio Network Subsystem Application Part

ROHC
Robust Header Compression

RRC
Radio Resource Control

RTP
Real Time Protocol

SACCH
Slow Associated Control CHannel

SACCH/TP
SACCH for enhanced power control

SAP
Service Access Point

SAPI
Service Access Point Identifier

SDCCH
Stand-alone Dedicated Control CHannel

SDU
Service Data Unit

SBPSCH
Shared Basic Physical Sub Channel
TB
Transport Block
TBF
Temporary Block Flow

TCH
Traffic Channel

TCP
Transmission Control Protocol
TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TFCS
Transport Format Combination Set
TLLI
Temporary Logical Link Identifier

TMSI
Temporary Mobile Subscriber Identity
TrCH
Transport Channel
TTI
Transmission Time Interval
UDCH
User-plane DCH
UDP
User Datagram Protocol 

UESBI
UE Specific Behaviour Information

UMTS
Universal Mobile Telecommunication System

USF
Uplink State Flag

UTRAN
UMTS Terrestrial Radio Access Network
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4.6
Support for MSC/SGSN in pool

The stage 2 description on how the MSC/SGSN in pool concept is supported in the BSS and MS in GERAN Iu mode is described in [31].

4.7
CS services for GERAN Iu-mode

Call Set-up:

In case of a call set-up towards the CS domain, the BSC shall provide GERAN specific capabilities in the "GERAN Classmark" within the INITIAL UE MESSAGE to the MSC-Server of the serving cell that have to be taken into account by the MSC-Server during call set-up (e.g. to negotiate a speech codec [38]). 

To be able to set-up an appropriate RB with the corresponding channel coding for a CS service, the BSC will receive specific information within the “GERAN BSC Container” from the MSC-Server within the RAB ASSIGNMENT REQUEST message.

In case the MS moves to a new cell during the period between the transmission of the INITIAL UE MESSAGE and the reception of the RAB ASSIGNMENT REQUEST message, the RAB Assignment may fail, as the BSC may not be able to set-up the requested RB, because different capabilities are provided in that new cell. In this case the BSC shall report the unsuccessful RAB establishment to the CN by indicating an appropriate cause value within the RAB ASSIGNMENT RESPONSE message and shall include the "GERAN Classmark" of the new cell. Based on the received "GERAN Classmark" the MSC-Server may re-attempt the RAB Assignment procedure.

Relocation:

In case the whole RAN provides the same capabilities with regard to CS services, the exchange of the “GERAN Classmark” between RAN and CN is not required during the Relocation procedure. 

In case the whole RAN does not provide the same capabilities with regard to CS services, the exchange of the "GERAN Classmark" between RAN and CN is required during the Relocation procedure to avoid that the CN has to store cell related information and to be able to reuse the existing Relocation procedure inside the CN. The exchange of the "GERAN Classmark" shall be performed as follows: In case of Relocation to GERAN Iu-mode, the Source RAN-node shall transfer the "GERAN Classmark" of the GERAN target cell to the MSC-Server within the RELOCATION REQUIRED message, which has to be taken into account by the CN during the execution of the Relocation procedure.

To be able to set-up an appropriate RB with the corresponding channel coding in the target cell for a CS service, the Target BSC will receive the requested specific information within the “GERAN BSC Container” from the MSC-Server within the RELOCATION REQUEST message.

In case the target BSC cannot allocate radio resources corresponding to the “GERAN BSC Container” content, received within the RELOCATION REQUEST message, the BSC shall report this failure event by including an appropriate cause value within the RELOCATION FAILURE message to the MSC-Server. In this case the target BSC shall additionally include the "GERAN Classmark" of the target cell in the RELOCATION FAILURE message sent to the MSC-Server. If the MSC-Server receives a RELOCATION FAILURE message indicating “GERAN Iu-mode failure“, the MSC-Server shall report this relocation failure to the source RAN node. Optionally, if the received "GERAN Classmark" shows that the requested CS service is incompatible with the transceiver capabilities of the target cell, the MSC-Server may initiate a second handover attempt towards the target BSC taking the received "GERAN Classmark" into account.

**** NEXT MODIFIED SECTION  ****

5.1
Protocol Structure when connecting through Iu

The radio interface is layered into three protocol layers: 

-
the physical layer (L1);

-
the data link layer (L2);

-
the network layer (L3).

Layer 2 is split into the following sublayers: Radio Link Control (RLC), Medium Access Control (MAC) protocol and Packet Data Convergence Protocol (PDCP). RLC/MAC is used as layer 2 in the control plane below RRC, except for operation on the BCCH, where DL is used. Whether the Broadcast/Multicast Control (BMC) protocol described in 25.301 is needed is for further study.

The protocol architecture is divided into Control (C-) and User (U-) planes. The RLC and MAC protocols and the physical layer carries data from both C- and U-plane. PDCP exists in the U-plane only.

In the C-plane, Layer 3 is partitioned into sublayers where the lowest sublayer, denoted as Radio Resource Control (RRC), interfaces with layer 2 and terminates in the GERAN. The next sublayer provides 'Duplication avoidance' functionality as specified in 3GPP TS 24.007. It terminates in the CN but is part of the Access Stratum; it provides the Access Stratum Services to higher layers. The higher layer signalling such as Mobility Management (MM) and Call Control (CC) are assumed to belong to the non-access stratum, and therefore not in the scope of 3GPP TSG GERAN. On the general level, the protocol architecture is similar to the current ITU-R protocol architecture, ITU-R M.1035.

Figure 10 shows the radio interface protocol architecture. Each block in Figure 10 represents an instance of the respective protocol. Service Access Points (SAP) for peer-to-peer communication are marked with circles at the interface between sublayers. The SAP between MAC and the physical layer provides the logical channels. In the C‑plane, the interface between 'Duplication avoidance' and higher L3 sublayers (CC, MM) is defined by the General Control (GC), Notification (Nt) and Dedicated Control (DC) SAPs. A description of these SAPs can be found in 3GPP TS 23.110.

Also shown in the figure are connections between RRC and MAC as well as RRC and L1 providing local inter-layer control services. An equivalent control interface exists between RRC and the RLC sublayer, between RRC and the PDCP sublayer. These interfaces allow the RRC to control the configuration of the lower layers. For this purpose separate Control SAPs are defined between RRC and each lower layer (PDCP, RLC, MAC, and L1).

The GERAN can be requested by the CN to prevent loss of data according to the quality of service requirements [UMTS 23.107] of the bearer in question (i.e. independently of the handovers on the radio interface), as long as an inter-BSS handover does not take place. This is a basic requirement to be fulfilled by the GERAN retransmission functionality as provided by the RLC sublayer. However, in case of the inter-BSS handover, the prevention of the loss of data may not be guaranteed autonomously by the GERAN but relies on 'Duplication avoidance' functions in the CN.
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Figure 10: Radio Interface protocol architecture

Figure 10 reflects the radio interface protocol architecture when connecting to the Iu interface and the flexible layer one is not used.
Figure 11 below represents the radio interface protocol architecture in relation to the flexible layer one only.
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Figure 11: Radio Interface protocol architecture with FLO
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5.2.2
Multiplexing of user plane data from different core network interfaces

Figure 12 shows the multiplexing principles on the network side of user plane data coming from different type of core network interfaces. User data from the Iu interface and user data from the Gb interface are multiplexed on MAC level, through shared basic physical subchannels, or on the physical layer, through different basic physical subchannels. User data coming from the A interface is multiplexed with user data from the Gb interface and user data from the Iu interface on the physical layer through different basic physical subchannels.


[image: image3.wmf]PDCP

Iu

Gb

A

MAC

MAC

RLC

RLC

RLC

PDCP

RLC

PHY

Logical channels


Figure 12: Multiplexing principles on the network side of user plane data flows coming
from different interfaces

**** NEXT MODIFIED SECTION ****

6.3.1
RRC Functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the MSs and the GERAN. The RRC performs the following functions:

-
Broadcast of information provided by the non-access stratum (Core Network): The RRC layer performs system information broadcasting from the network to all MSs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition when such broadcasting is carried on BCCH. This function supports broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example RRC may broadcast Core Network location service area information related to some specific cells.

-
Broadcast of information related to the access stratum (GERAN): The RRC layer performs system information broadcasting from the network to all MSs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition when such broadcasting is carried on BCCH. This function supports broadcast of typically cell-specific information. 

-
Establishment, re-establishment, maintenance and release of an RRC connection between the MS and the GERAN: The establishment of an RRC connection is initiated by a request from higher layers at the MS side to establish the first Signalling Connection for the MS. The establishment of an RRC connection includes an optional cell re-selection, an admission control, and a layer 2 signalling link establishment. The release of an RRC connection can be initiated by a request from higher layers to release the last Signalling Connection for the MS or by the RRC layer itself in case of RRC connection failure. In case of connection loss, the MS requests re-establishment of the RRC connection. In case of RRC connection failure, RRC releases resources associated with the RRC connection.

-
Establishment, reconfiguration and release of Radio Bearers: The RRC layer can, on request from higher layers, perform the establishment, reconfiguration and release of Radio Bearers in the user plane. A number of Radio Bearers can be established to an MS at the same time. At establishment and reconfiguration, the RRC layer performs admission control and selects parameters describing the Radio Bearer processing in layer 2 and layer 1, based on information from higher layers.

-
Assignment, reconfiguration and release of radio resources for the RRC connection: Depending on the RRC and MAC states, the RRC layer may handle the assignment of radio resources needed for the RRC connection including needs from both the control and user planes. The RRC layer may reconfigure radio resources during an established RRC connection. RRC indicates to the MS resource allocations for purposes of inter system handovers.

· RRC connection mobility functions: The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection, such as handover, preparation of handover to UTRAN or other systems, cell re-selection and cell/GRA update procedures, based on e.g. measurements done by the MS. 

· Release of signalling connections: The RRC layer provides the necessary functions for the GERAN or the MS to request the release of a signalling connection.

-
Paging/notification: The RRC layer can broadcast paging information from the network to selected MSs on PCCCH making use of the MAC layer services. Higher layers on the network side can request paging and notification. The RRC layer can also initiate paging during an established RRC connection.

· Listening to BCCH: The RRC layer may need to listen to the BCCH of the serving cell for working out whether Iu mode is supported in this cell. The RRC layer listens to the BCCH of neighbouring cells for neighbour cell measurements; the RRC layer also receives paging information on the PCCCH.

-
Routing of higher layer PDUs: This function performs at the MS side routing of higher layer PDUs to the correct higher layer entity, at the GERAN side to the correct RANAP entity.

-
Control of requested QoS: This function shall ensure that the QoS requested for the Radio Bearers can be met. This includes the allocation of a sufficient number of radio resources.

-
MS measurement reporting and control of the reporting: The measurements performed by the MS are controlled by the RRC layer including both GSM/EDGE air interface and other systems. The RRC layer is responsible for sending information that control the MS measurement reporting when using the SACCH channel. The RRC layer also performs the reporting of the measurements from the MS to the network using SACCH.

-
Power control: The RRC layer controls parameters for normal power control, enhanced power control and fast power control.

-
Control of ciphering: The RRC layer provides procedures for setting of ciphering (on/off) between the MS and GERAN.

-
Integrity protection: This function controls integrity protection and performs integrity protection those RRC messages that are considered sensitive and/or contain sensitive information.

-
Support for Location Services.  Signaling between MS and GERAN to support positioning of an MS.

-
Timing advance control. The RRC controls the operation of timing advance on dedicated basic physical subchannels.
-
Set-up, reconfiguration and release of the transport channels. The RRC is responsible for the set-up, reconfiguration and release of the transport channels when FLO is used.
**** NEXT MODIFIED SECTION ****

6.6
Medium Access Control (MAC)

This clause provides an overview on services and functions provided by the Medium Access Control (MAC). A detailed description of the MAC is given in 3GPP TS 44.060 and 3GPP TS 44.160.
6.6.1
Services provided to upper layers

The MAC layer allows the transmission over the physical layer of upper layer PDUs from one mobile station when operating on a dedicated basic physical subchannel, or one or more mobile stations when operating on a shared basic physical subchannel. The MAC layer handles the access to and multiplexing onto the basic physical subchannels. MAC does not allow for operation on shared basic physical subchannels using FLO.
-
Data transfer. This service provides unacknowledged transfer of MAC SDUs between peer MAC entities. This service does not provide any data segmentation. Therefore, segmentation/reassembly function should be achieved by upper layer.

6.6.2
MAC Functions
The functions of MAC include:

-
Configuring the mapping between logical channels and basic physical subchannels. The MAC is responsible for configuring the mapping of logical channel(s) onto the appropriate basic physical subchannel(s).

-
Defining logical channels to be used for each radio bearer service. This function includes mapping of signalling radio bearers onto logical channels.
-
Assignment, reconfiguration and release of shared radio resources for a TBF. The MAC layer may handle the assignment of radio resources on SBPSCH(s) needed for a TBF including needs from both the control and user plane. The MAC layer may reconfigure radio resources of a TBF on SBPSCH(s).

-
MS measurement reporting and control of the reporting. The MAC layer is responsible for sending information that control the MS measurement reporting when using PBCCH or PACCH channels. The MAC layer also performs the reporting of the measurements from the MS to the network using PACCH.

-
Broadcasting/listening of/to PBCCH and PCCCH. The MAC layer broadcasts/listens (to) the PBCCH of the serving cell for the sending/decoding of packet system information messages. The MAC layer also sends paging information on the PCCCH and monitors the paging occasions according to the DRX cycle. Within the Mobile Station, the MAC layer notifies the RRC layer when receiving a paging message; within the network, it is responsible for aggregating and sending paging messages addressed to one or more Mobile Stations when received from the RRC layer.

-
Timing advance control. The MAC layer controls the operation of timing advance on shared basic physical subchannels.
The specific functions provided by the MAC protocol when FLO is used are listed below:

-
Mapping between TBFs and transport channels. The MAC is responsible for mapping of TBF(s) onto the appropriate transport channel(s).

-
Selection of the appropriate transport format per transport channel. The MAC is responsible for selecting the appropriate transport format for each transport channel within the transport format set configured by RRC so that the resulting transport format combination on the coded composite transport channel belongs to the transport format combination set configured by RRC.

-
Priority handling between data flows of one MS.
6.6.2.1
Additional functions for RLC transparent mode

When MAC offers services to an RLC entity in transparent mode, the following function is also supported.

-
Ciphering. The MAC is responsible for ciphering user data blocks (MAC SDUs).
6.6.2.2
Additional functions for RLC non-transparent mode

When MAC offers services to an RLC entity in non-transparent mode, the following functions are supported in addition to those listed in section 6.6.2.

-
Ciphering. The MAC layer is responsible for ciphering layer 2 control blocks (RLC/MAC PDUs).
-
Identification of different traffic flows of one or more MSs on the basic physical subchannels. Inband identification is needed to address a flow to an MS in the downlink or identify a flow from an MS in the uplink.

-
Multiplexing/demultiplexing of higher layer PDUs. This function includes priority handling between data flows of one or more mobile stations, e.g. by attributes of Radio Bearer services.

-
Multiplexing/demultiplexing user and control plane data to/from the physical layer. The MAC layer is responsible for multiplexing/demultiplexing RLC data blocks and RLC/MAC control blocks.
-
Scheduling of RLC/MAC data and control PDUs delivered to the physical layer on shared basic physical subchannels. This includes USF and RRBP field monitoring for uplink transfer and sharing radio resources on the downlink.

-
Splitting/recombining. This includes splitting/recombining of the RLC/MAC PDU flow belonging to one or more TBF(s) onto/from several shared logical channels. This function does not apply for RLC/MAC control blocks.

6.6.3
Model of MAC

The model presented in this section does not mandate how to implement the MAC layer.

In this model, the functions of MAC are controlled by a MAC control entity and a MAC common control entity.

The MAC control entity is specific to an MS. It is controlled by RRC; at RB establishment, the MAC control entity sets-up the functions needed to support the Radio Bearer. The MAC control entity can be in one of four states MAC-Idle state, MAC-Shared state, MAC-Dedicated state or MAC-DTM state, as defined in Annex C.2. The MAC functions listed in the above sub-sections do not apply in every MAC state.

There is one and only one MAC control entity on the MS side. On the network side, there is one MAC control entity per MS. Additionally, there is one MAC common control entity per cell, which is responsible for the control of common channels and procedures.

Figure 13 below shows an example of MAC model to realise a set of Radio Bearers on the MS side (user plane only), when FLO is not used. It shows the MAC Control Entity for that MS, together with some MAC functions that are used in this case.


[image: image4.wmf]RLC

Non-transp.

Non-transp.

Non-transp.

Multiplexing

Scheduling

(1)

Scheduling

(1)

(**)

(**)

(**)

(*)

MAC

C

O

N

T

R

O

L

E

N

T

I

T

Y

Phys.

DBPSCH

SBPSCH

SBPSCH

SBPSCH

DBPSCH

PDTCH

PDTCH

PDTCH

PDTCH

TBF

TBF

TBF

(*): Such a SAP is created, re-configured and released by RRC

User plane data

(**): Such a SAP is created, re-configured and released by MAC

Control plane data

(1): The scheduling function in this figure includes multiplexing user and control plane data and

appending a MAC (possibly combined RLC/MAC) header to the MAC SDU.

Splitting /

Recombining

Transparent

Ciphering

TCH

(*)


Figure 13. Example of MAC functions for one user (MS side – user plane)
6.6.4
MAC operation

6.6.4.1
General

The MAC layer uses TBFs (Temporary Block Flows) to offer data transport between peer RLC instances. The MAC layer supports transport of data between multiple peer RLC instances established in a single MS and the GERAN. 
When FLO is used [38], the MAC layer offers TBFs to the RLC layer. Three different DCHs are introduced, namely CDCH (Control-plane DCH), UDCH (User-plane DCH) and ADCH (Associated DCH). While CDCH and UDCH are used exclusively for transmission of RLC/MAC blocks for data transfer (from control-plane and user-plane, respectively), ADCH is used exclusively for transmission of RLC/MAC control blocks. CDCH and ADCH use the TFC for signalling.
[image: image5.wmf]MAC

User-plane data

RLC

data

TBF

RLC

Control-plane data

data

TBF

FLO

CDCH

RLC

ADCH

control

control

MAC

control

UDCH

mux

mux

DCH


Figure 14: Logical Channels and Transport Channels
A TBF provides unidirectional data transport on one or more basic physical subchannels of the same type (either SBPSCH or DBPSCH). RRC may reconfigure a TBF from using one or more SBPSCHs to using one or more DBPSCHs (and vice versa). More than one TBF may be allocated to a single MS in any direction. A TBF may transport data for the following combination of RLC instances:

–
A single RLC instance carrying data for a URB.

–
A single RLC instance carrying data for an SRB.

–
A single RLC instance carrying data for a URB or an SRB, and using TBF stealing, one or more RLC instances each carrying data for an SRB for which no specific TBF is currently established. This combination is only supported by TBFs on SBPSCH.

Multiple TBFs are supported on all logical channels except TCH and common control channels.

Any MS operating in Iu mode supports multiple TBFs in uplink and downlink. MSs supports 8 uplink TBFs and 8 downlink TBFs.

**** NEXT MODIFIED SECTION ****

6.8
Physical Layer (Phy)

The physical layer (layer 1) is the lowest layer in the OSI Reference Model and it supports all functions required for the transmission of bit streams on the physical medium. This clause provides an overview on services and functions provided by the Physical Layer. A detailed description of the physical layer is given in [Ref: 05 series]. The flexible layer one part of the physical layer is described in subclause 6.9.
**** NEXT MODIFIED SECTION (NEW) ****

6.9 Flexible Layer One (FLO)
6.9.1
General
The flexible layer one belongs to the Physical Layer. It operates on DBPSCH only.
6.9.2 Definitions

Transport Block: block exchanged on a transport channel between the physical layer and the MAC sublayer. It contains an RLC/MAC block.
Transport Channel: SAP between the physical layer and the MAC sublayer. 

Transport Format: configuration of a transport channel, including CRC size, transport block length, etc.

Transport Format Combination: allowed combination of transport format(s) of the different transport channels that are multiplexed together on a basic physical subchannel.

6.9.3 Principles
6.9.3.1
General
The radio interface protocol architecture around the Flexible Layer One (FLO) is depicted in subclause 5.1. With FLO, the physical layer offers transport channels to the MAC sublayer. A transport channel is characterized by how the information is transferred over the radio interface. The offered transport channels are Dedicated CHannel (DCH). A DCH is a channel dedicated to one MS.
Each transport channel can carry one data flow providing a certain Quality of Service (QoS). A number of transport channels can be multiplexed and sent on the same basic physical subchannel at the same time within the same TTI. 

The configuration of a transport channel i.e. the number of input bits, CRC size etc. is denoted the Transport Format (TF). A number of different transport formats can be associated to one transport channel. The configuration of the transport formats is under control of the GERAN and signalled to the MS at call set-up. In both the MS and the BSS, the transport formats are used to configure the encoder and decoder units. When configuring a transport format, the GERAN can choose between a number of predefined CRC lengths and code types. 

On transport channels, transport blocks (TB) are exchanged between the MAC layer and the physical layer on a transmission time interval (TTI) basis. For each TTI a transport format is chosen and indicated through the transport format indicator (TFIN). When a transport channel is inactive, a transport format with a transport block size of zero is selected.

Only a limited number of combinations of the transport formats of the different TrCH are allowed. A valid combination is called a Transport Format Combination (TFC). The set of valid TFCs on a basic physical subchannel is called the Transport Format Combination Set (TFCS). The TFCS is signalled through the Calculated Transport Format Combinations (CTFC).

In order to decode the received sequence the receiver needs to know the active TFC for a radio packet. This information is transmitted in the Transport Format Combination Indicator (TFCI) field. This field is basically a layer 1 header and has the same function as the stealing bits in GSM. Each of the TFC within a TFCS are assigned a unique TFCI value and when a radio packet is received this is the first to be decoded by the receiver. From the decoded TFCI value the transport formats for the different transport channels are known and the actual decoding can start.

In case of multislot operation, there shall be one FLO instance for each basic physical subchannel. Each FLO instance is configured independently by Layer 3 and as a result gets its own TFCS. The number of allocated basic physical subchannels depends on the multislot capabilities of the MS.
6.9.3.2
Coding / multiplexing
The coding/multiplexing unit of FLO is a combination of error detection, forward error correction, rate matching, multiplexing and interleaving of transport blocks (TB) in radio packet. 

The following steps can be identified:

-
CRC attachment: error detection is provided on each transport block through a cyclic redundancy check (CRC). Layer 3 configures the size of the CRC to be used. Code blocks are output from the CRC attachment.

-
Channel coding: after CRC attachment, the code blocks are processed through channel coding (1/3 rate convolutional code), producing encoded blocks.

-
Rate matching: in rate matching, bits of an encoded block on a transport channel are repeated or punctured. When the number of bits on a transport channel varies between different TTI, coded bits are repeated or punctured to ensure that the total bit rate after TrCH multiplexing is identical to the total channel bit rate of the allocated basic physical channel. Outputs from the rate matching are called radio frames. The rate matching produces one radio frame per encoded block, i.e. per TrCH.

-
Multiplexing of transport channels: for every radio packet to be transmitted, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are serially multiplexed into a Coded Composite Transport CHannel (CCTrCH).
-
TFCI mapping: the coded TFCI is appended at the beginning of the CCTrCH.
-
Interleaving: the coded TFCI and the CCTrCH are interleaved together on bursts. The interleaving can be either block diagonal or block rectangular and is configured by Layer 3.
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(*): Such a SAP is created, re-configured and released by RRC			User plane data



(**): Such a SAP is created, re-configured and released by MAC			Control plane data



(1): The scheduling function in this figure includes multiplexing user and control plane data and appending a MAC (possibly combined RLC/MAC) header to the MAC SDU.
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