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1
Scope

The present document is an introduction to the 45 series of the digital cellular telecommunications systems GSM technical specifications. It is not of a mandatory nature, but consists of a general description of the organization of the physical layer with reference to the technical specifications where each part is specified in detail. It introduces furthermore, the reference configuration that will be used throughout this series of technical specifications.

1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.

[2]
3GPP TR 23.003: “Numbering, Addressing and Identification”.

[3]
3GPP TS 23.034: “High Speed Circuit Switched Data (HSCSD); Stage 2”.

[4]
3GPP TS 43.020: “Security-related Networks Functions”.

[5]
3GPP TS 43.022: “Functions related to Mobile Station (MS) in idle mode and group receive mode”.

[6]
3GPP TR 43.030: “Radio network planning aspects”

[7]
3GPP TS 43.052: “Lower layers of the GSM Cordless Telephony System (CTS) radio interface; Stage 2”.

[8]
3GPP TS 43.064: “Overall description of the GPRS radio interface; Stage 2”.

[9]
3GPP TS 44.003: “Mobile Station - Base Station System (MS - BSS) Interface Channel Structures and Access Capabilities”.

[10]
3GPP TS 44.018: “Mobile radio interface layer 3 specification; Radio Resource Control Protocol”

[11]
3GPP TS 44.021: “Rate Adaption on the Mobile Station - Base Station System (MS-BSS) Interface”

[12]
3GPP TS 44.060: “General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/ Medium Access Control (RLC/MAC) protocol”.

[13]
3GPP TS 45.002: “Multiplexing and multiple access on the radio path”.

[14]
3GPP TS 45.003: “Channel coding”.

[15]
3GPP TS 45.004: “Modulation”.

[16]
3GPP TS 45.005: “Radio transmission and reception”.

[17]
3GPP TS 45.008: “Radio subsystem link control”.

[18]
3GPP TS 45.009: “Link adaptation”.

[19]
3GPP TS 45.010: “Radio subsystem synchronization”.

[20]
3GPP TS 45.056: “GSM Cordless Telephony System (CTS); Phase 1; CTS-FP Radio subsystem”.

[21]
3GPP TR 45.902: “Flexible Layer One”.
12
Flexible layer one
With the Flexible Layer One (FLO), the physical layer offers transport channels to the MAC sublayer of Layer 2 (see 3GPP TR 45.902). Figure 4 shows the radio interface protocol architecture around FLO. On transport channels, transport blocks (TB) are exchanged between the MAC sublayer and the physical layer on a Transmission Time Interval basis (TTI). A transport channel is characterized by how the information is transferred over the radio interface. FLO is configured by Layer 3.
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Figure 4: Radio interface protocol architecture around the physical layer for FLO
In the following subclauses, the new concepts and definitions introduced by FLO are explained. The multiple access and timeslot structure of section 5, the frequency hopping capability of section 6, the modulations of section 8, the transmission and reception of section 9, and the other layer 1 functions of section 10 remain unchanged and can be used as such by FLO.
12.1 
Set of transport channels

The offered transport channels are Dedicated CHannels (DCH). A DCH can be either full rate (DCH/F) or half rate (DCH/H) depending on the rate of the dedicated basic physical subchannel on which they are used.
12.2
Transport block structure
A summarised description of the transport block structure for FLO appears in table 2, in terms of net bit rate, length and recurrence of blocks.
Table 2: Transport block structures

	Type of transport channel
	net bit rate

(kbit/s)
	block length

(bits)
	block recurrence

(ms)1

	DCH/F
	0,05 - 68,5
	1 - 1370
	20

	DCH/H
	0,05 - 34,1
	1 - 682
	20

	NOTE 1:
or transmission time interval (TTI).


12.3
Channel organisation
The channel organization for FLO uses the 26‑frame multiframe structure, as described in figure 2 of section 5.3, where T depicts a TDMA frame that can be used to transmit transport block(s).
12.4
Transport channel coding/multiplexing for FLO

The coding/multiplexing unit of FLO is a combination of error detection, forward error correction, rate matching, multiplexing and interleaving. 
The transport channels offered by FLO (DCHs) are used to transmit data flows with a negotiated QoS over the radio interface. A number of transport channels can be active at the same time and multiplexed at the physical layer. The configuration of a transport channel is denoted the Transport Format (TF). A number of different transport formats can be associated to one transport channel. Layer 3 controls the configuration of the transport formats. Only a limited number of combinations of the transport formats of the different TrCHs are allowed. A valid combination is called a Transport Format Combination (TFC). The set of valid TFCs is called the Transport Format Combination Set (TFCS). In every radio packet, the Transport Format Combination Indicator (TFCI) tells which TFC is used.
The following coding/multiplexing 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 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 to form a radio packet.
-
Interleaving: the radio packet is interleaved and then mapped on bursts. The interleaving can be either block diagonal or block rectangular and is configured by Layer 3.
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