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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ADCH 
Associated Dedicated CHannel
CCTrCH
Coded Composite Transport CHannel

CDCH
Control-plane Dedicated CHannel

CTFC
Calculated Transport Format Combinations

DCH
Dedicated CHannel


FLO
Flexible Layer One

GERAN
GSM/EDGE Radio Access Network

IMS
IP Multimedia Subsystem

MAC
Medium Access Control

QoS
Quality of Service

PDU
Protocol Data Unit

RAN
Radio Access Network

RLC
Radio Link Control

RRC
Radio Resource Control

RT
Real Time

SDU
Service Data Unit

SAP
Service Access Point

TB
Transport Block

TBF
Temporary Block Flow

TF
Transport Format

TFI
Temporary block Flow Identity

TFS
Transport Format Set

TFIN
Transport Format INdicator

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TFCS
Transport Format Combination Set

TrCH
Transport Channel

TTI
Transmission Time Interval

UDCH
User-plane Dedicated CHannel

UTRAN
Universal Terrestrial Radio Access Network

Other abbreviations used in the present document are listed in 3GPP TR 21.905.

*** next modified section ***

6.5.1
Iu mode
Figure 1 below illustrates the protocol architecture in conjunction with FLO in Iu mode:

[image: image2.wmf]RLC

MAC

PHY

TBFs

Transport Channels

RRC

PDCP

PDCP

PDCP

RLC

RLC

RLC

RLC

RLC

RLC

FLO

FLO

FLO

User-plane

Control-plane


Figure 1: Protocol Architecture for FLO in Iu mode
The physical layer offers transport channels to the MAC sublayer. MAC is responsible for mapping temporary block flows (see 3GPP TS 44.160) on appropriate transport channels. 


One type of transport channel is introduced: Dedicated CHannel (DCH). A DCH is a unidirectional channel dedicated to one MS used in uplink or downlink. A mobile station may have one or more TrCHs of type DCH active at the same time.

*** next modified section ***

6.5.3
TBF configuration principles
Each TBF is mapped to 1 transport channel per each timeslot assigned to the TBF (see subclause 6.4) for sending RLC data blocks. When a TBF is assigned multiple timeslots, the transport channels used by the TBF shall be configured with the same Transport Format Set.  RLC/MAC control blocks are transmitted using the signalling TFC.
On a timeslot, several TBFs may be multiplexed onto the same transport channel. In this case, the receiver identifies which TBF a transport block belongs to by means of the TFI field or a radio bearer identifier.
*** next modified section ***

7.7
Signalling on HR Channels 

For seamless handovers between full rate and half rate channels the link level performance of associated signalling must be similar for the two channel modes. Consequently the coding rate of associated signalling on half rate channels must be equal to the coding rate of associated signalling on full rate channels. This is achieved in GSM/EDGE by increasing the interleaving depth of FACCH on half rate channels: twice the interleaving depth of TCH/H (see 3GPP TS 45.003). As a result the performance of FACCH/H is very similar to the performance of FACCH/F (see 3GPP TS 45.005). 

With the one step interleaving architecture, all TrCHs on one basic physical subchannel have the same interleaving depth. It is therefore not possible to apply the same mechanism as in GSM/EDGE on CDCH and ADCH. Instead FLO shall send the same transport block twice in a row. Since coded bits of the same transport block can be found in two consecutive radio packets, the effect is as if the interleaving depth was twice the interleaving used for one radio packet. In rate matching R shall be equal to 0 for the first transmission (first radio packet) and equal to 1 for the retransmission (second radio packet).
**** NEXT MODIFIED SECTION ****

8.1.1

General

The MAC sublayer offers TBFs for the transfer of RLC data between peer RLC entities. 
One type of TrCH is offered by FLO to the MAC sublayer, DCH, as defined in subclause 6.5.

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, ADCH is used exclusively for transmission of RLC/MAC control blocks. CDCH and UDCH shall use the TFC for signalling as defined in sub-clause 9.5.
NOTE:
CDCH, UDCH and ADCH naming convention is introduced in order to allow for an easier stage 3 definition of RLC and MAC protocols (e.g. “ADCH” to replace “PACCH”, and “UDCH” to replace “PDTCH”, on DBPSCH)
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Figure 3: Logical Channels and Transport Channels

On a transport channel, a transport block is the basic unit of traffic exchanged between the MAC sublayer and the physical layer.

A transport block consists of a MAC PDU i.e. RLC/MAC block, as shown in Figure 4. The structure of an RLC/MAC block is defined in subclause 8.3.1.
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Figure 4: Transport Block structure

The number of bits in a transport block is the transport block size.

*** next modified section ***

8.1.3
MAC protocol
The MAC sublayer allows the transmission over the physical layer with FLO of upper layer PDUs from one mobile station on dedicated basic physical subchannel(s). MAC does not allow for operation on shared basic physical subchannel using FLO.

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 for each transport channel 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.

Other functions provided by the MAC protocol when FLO is used are listed in 3GPP TS 44.160.

*** next modified section ***

8.5
TFC Selection in the uplink

The selection of the TFC to be used in the uplink during each TTI is under the control of the MAC Layer in the MS. The MS should select a TFC according not only to the data available to be sent and the priority of the flows to which the data belongs, but also to the conditions of the radio channel. The conditions of the radio channel in the uplink are known only to the network, so the network should provide information to the MS to assist in the decision.

The following is an example of an algorithm for the selection of the TFC to be used in the uplink:

1.
When defining the TFCS, the TFCs are ranked according to the radio conditions or signal quality required to achieved a specified quality of service (e.g. the higher the TFCI, the better the quality of the radio link required); this could be characterised, for example, in terms of RXLEV, BEP, the BLER on the different transport channels, or other parameters.

2.
The ranking is communicated to the MS at call set-up by means of the order in which they are signalled in the assignment message: the TFCs are signalled in the assignment message in increasing order of quality of the link required.

3.
Based on the measurement performed by the BSS, the network determines periodically within a call the “highest TFC” that, with the current radio conditions, would meet the quality of service criteria.

4.
The network sends in the downlink an indication of such TFC, signalling its associated TFCI.

5.
The MS is allowed to use only TFCs whose TFCI is lower than the TFCI indicated by the network and that have not been restricted by higher layer signalling (see sub-clause 9.3). The set of these TFCs is called “valid TFCs”. The MS selects the particular TFC to be used for transmission in the uplink from the set of valid TFCs, according to the rules given below.

The mechanism to signal the “highest TFC” to the MS is FFS.

Every TTI, the MS selects the TFC within the set of valid TFCs using the following rules (see 3GPP TS 25.321):

1.
No other TFC shall allow the transmission of more highest priority data than the chosen TFC.

2.
No other TFC shall allow the transmission of more data from the next lower priority TBFs. Apply this criterion recursively for the remaining priority levels.

**** NEXT MODIFIED SECTIONS ****

9.4.2
Example

In this section, CTFC is elaborated by an example: circuit switched AMR over FLO. For the support of AMR, three transport channels need to be configured:

-
TrCH1 for class A bits and inband bits;

-
TrCH2 for class B bits;

-
TrCH3 for signalling.

Figure 15 below depicts the proposed TFCS for this AMR example.
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Figure 15: TFCS Example.

Six TFCs are configured. The first TFC is used for signalling where 184 bits are sent on TrCH3 only. Then the active codec set contains 4 AMR modes (12.2 kbit/s, 7.95 kbit/s, 5.90 kbit/s and 4.75 kbit/s) requiring 4 different TFCs. Additionally one TFC is needed for SID_UPDATE and SID_FIRST where 41 bits are sent on TrCH1 only. For each transport channel, the number of transport format(s) required is therefore:

-
5 transport formats for TrCH1 (0, 41, 57, 77, 83); L1 = 5  

-
5 transport formats for TrCH2 (0, 56, 63, 84, 163); L2 = 5

-
2 transport formats for TrCH3 (0, 184); L3 = 2

The Pi values can then be calculated for each transport format:

-
 P1 = L0 = 1;

-
P2 = L0 ( L1  = 1 ( 5 = 5; 

-
P3 = L0 ( L1 ( L2  = 1 ( 5 ( 5 = 25.

And for the CTFCs the values are:

-
 CTFC(0, 0, 1) = (0(1) + (0(5) + (1(25) = 25. 

-- TFC1 for Signalling

-
 CTFC(1, 0, 0) = (1(1) + (0(5) + (0(25) = 1; 


-- TFC2 for SID_UPDATE and SID_FIRST

-
 CTFC(1, 1, 0) = (1(1) + (1(5) + (0(25) = 6;
 

-- TFC3 for AMR 4.75 kbit/s

-
 CTFC(2, 2, 0) = (2(1) + (2(5) + (0(25) = 12;

-- TFC4 for AMR 5.90 kbit/s

-
 CTFC(3, 3, 0) = (3(1) + (3(5) + (0(25) = 18;

-- TFC5 for AMR 7.95 kbit/s

-
 CTFC(4, 4, 0) = (4(1) + (4(5) + (0(25) = 24;

-- TFC6 for AMR 12.2 kbit/s







9.5
TFC for Signalling

Reliable transport of signalling messages (control plane messages and RLC/MAC control messages) must be available throughout the radio access network and even in adverse channel conditions. That is the reason why the protection of signalling has been traditionally strong in GSM: CS1 coding has been used always for consistent performance in every cell, in every network (see 3GPP TS 45.003). With the flexibility offered by FLO, arises the possibility of changing the protection for signalling. It also becomes possible to multiplex signalling with other radio bearers. While this kind of flexibility is desired for the user plane, it should be avoided for the control plane as it might lead to inconsistent performance throughout the network (e.g. handover commands not available in some areas). For consistent performance, the configuration of the signalling shall be fixed: the first TFC, for which the TFCI=0, shall be used for sending signalling messages and in that TFC only the transport channel carrying the transport blocks of the signalling is active with the following transport format:

-
184 bits transport blocks;

-
18 bits CRC;

-
256 for the RMA.

NOTE: 
the value of the RMA does not matter since there is only one active TrCH.

This is depicted for instance on Figure 15 where TFC number 1 is reserved for the transport channel carrying signalling.

9.6
TBF configuration

When setting up a new TBF or reconfiguring an existing TBF, Layer 3 provides the following parameters to configure the MAC sublayer:
-
for each TBF, the transport channel(s) and associated transport format set on to which the TBF is mapped (by means of the TrCH Id).

NOTE: 
As all the TBFs are mapped also to the transport channel used for signalling information, this does not need to be signalled.
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