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Draft CR to the FLO TR: miscellaneous corrections and clarifications

Siemens would like to propose some changes to version 1.0.1 of the Technical Report on the Flexible Layer One [1], presented at the GERAN2#13bis meeting.

The following is a summary of the proposed changes:

· the title of TR 21.905 is corrected;

· the definition of “Transport Format Set” is added (the concept of Transport Format Set is used in the changes to clause 9 of the TR proposed in [2]);

· the definition of “Transport Format Indicator” is revised;

· the variability of semi-static and dynamic attributes is clarified;

· the definitions of “Empty Transport Format” and “Empty Transport Format Combination” are added;

· in clause 7 it is clarified that the “architecture” is the Layer 1 architecture (to distinguish from the protocol architecture described in sub-clause 6.5);

· sub-clause 7.2 contains a sentence which states that the channel coding can be configured by Layer 3; as this is no longer possible, that sentence is deleted;

· in sub-clause 9.2.1 it is clarified that, for each transport channel, the transport format such that TFINi = 0 is always the empty transport format; this is useful when calculating the CTFC to indicate which transport channels are inactive: if a TFC is such that transport channel i is inactive (i.e. no transport blocks are sent on TrCH#i), then the transport format such that TFINi = 0 is selected for that TFC;

· in the CTFC calculations in sub-clause 9.2.2, one error is corrected.

If is requested that the proposed changes be discussed during the GERAN#14 meeting and, if they are agreed upon, the FLO TR be revised accordingly.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Transport Channel: SAP between the physical layer and the MAC sublayer. 

Transport Block: block exchanged on a transport channel between the physical layer and the MAC sublayer.

Transport Format: configuration of a transport channel, including for instance channel coding, CRC size, etc.
Transport Format Set: set of all transport formats defined for a particular transport channel.
Transport Format Indicator: index identifying a particular transport format within the transport format set.

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

Transport Format Combination Set: set of allowed transport format combinations on a basic physical subchannel.

Transport Format Combination Indicator: layer one header that indicates the transport channel combination that has been selected for each radio packet.


Transmission Time Interval: rate at which transport blocks are exchanged between the physical layer and the MAC layer on a transport channel.

Active Transport Channel: a transport channel is active during a TTI if it carries a transport block. 

Inactive Transport Channel: a transport channel is inactive during a TTI if it does not carry a transport block (i.e. the transport block size is zero).

Semi-static attributes: for one transport channel, the values of the semi-static attributes are common to all transport formats. They are configured by Layer 3 and can only be changed by higher layer signalling.
Dynamic attributes: for one transport channel, the values of the dynamic attributes are different among transport formats. They are configured by Layer 3 and can change on a TTI basis under the control of the MAC Layer.
Empty Transport Format: a transport format such that no transport block is carried over the transport channel (i.e. the transport channel is inactive).

Empty Transport Format Combination: a transport format combination that is made up only of empty transport formats.
3.2
Abbreviations

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

CCTrCH
Coded Composite Transport CHannel

CTFC
Calculated Transport Format Combinations

DCH
Dedicated CHannel
FDTCH
FLO Dedicated Traffic CHannel

FDCCH
FLO Dedicated Control CHannel
FLO
Flexible Layer One

GERAN
GSM/EDGE RAN

IMS
IP Multimedia Subsystem

MAC
Medium Access Control

QoS
Quality of Service

RAN
Radio Access Network

RLC
Radio Link Control

RRC
Radio Resource Control

RT
Real Time

SAP
Service Access Point

TB
Transport Block

TF
Transport Format

TFIN
Transport Format INdicator

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TFCS
Transport Format Combination Set

TFS
Transport Format Set

TrCH
Transport Channel

TTI
Transmission Time Interval

UTRAN
UMTS Terrestrial Radio Access Network

Other abbreviations used in the present document are listed in 3GPP TR 21.905.
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7
Layer 1 Architecture of FLO
The architecture of Layer 1 for FLO is depicted in the Figure 2 below. A one-step interleaving has been assumed. This implies that all TrCHs on one basic physical subchannel have the same interleaving depth. An alternative architecture with two-step interleaving can be found in Annex B.
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Figure 2: FLO Layer 1 Architecture
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7.2
Channel Coding

After CRC attachment, the code blocks are processed through channel coding, producing encoded blocks. 
Only one type of coding is proposed for use in Release 6, the same 1/3 convolutional code of constraint length 7 as in EGPRS, defined by the following polynomials (see 3GPP TS 45.003):

G4 = 1 + D2  + D3  + D5  + D6

G7 = 1 + D  + D2  + D3  + D6

G5 = 1 + D  + D4  + D6

*** NEXT MODIFIED SECTION ***

9.2 
Calculated Transport Format Combination

9.2.1
Definition

The CTFCs are used to signal the transport format combination set. Every possible transport format combination is uniquely identified by one CTFC, including transport format combinations, which are not members of the transport format combination set.

Two formulas are used to define the CTFC (see 3GPP TS 25.331). Let I be the number of transport channels that are included in the transport format combination. Each transport channel TrCHi, i = 1, 2,…, I, has Li transport formats, i.e. the transport format indicator TFINi can take Li values, 
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Let TFC(TFIN1, TFIN2, …, TFINI) be the transport format combination for which TrCH1 has transport format TFIN1, TrCH2 has transport format TFIN2, etc. The corresponding CTFC(TFIN1, TFIN2, …, TFINI) is then computed as:
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The transport format combination such that CTFC = 0 is the empty transport format combination.

After computing the CTFC value for all allowed transport format combinations (a CTFC is defined for all transport format combinations, but it is only necessary to compute the CTFC for the allowed transport format combinations), the CTFCs are signalled in order. The TFCIs are then assigned in the same order, i.e. the first TFC signalled by its CTFC will correspond to TFCI = 0, the next corresponds to TFCI = 1, etc.

9.2.2
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:

-
TrCH A for class A bits and inband bits;

-
TrCH B for class B bits;

-
TrCH C for signalling.

Figure 4 below depicts the proposed TFCS for this AMR example.
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Figure 3: TFCS Example.

Six TFCs are configured. 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 TrCH A only, and another one for FDCCH where 184 bits are sent on TrCH C only. For each transport channel, the number of transport format(s) required is therefore:

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

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

-
2 transport formats for TrCH C (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(1, 1, 0) = (1(1) + (1(5) + (0(25) = 6;


-- TFC1 for AMR 12.2 kbit/s

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

-- TFC2 for AMR 7.95 kbit/s

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

-- TFC3 for AMR 5.90 kbit/s

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

-- TFC4 for AMR 4.75 kbit/s

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


-- TFC5 for SID_UPDATE and SID_FIRST

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

-- TFC6 for FDCCH




�PAGE \# "'Page: '#'�'"  ��At present the definitions of “transport block set” and “transport block set size” have not been included in the TR. If those definitions were included, this definition could be reworded as: “a transport format that has transport block set size equal to zero”.
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