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1
Scope

The present document defines the physical channels of the radio sub‑system required to support the logical channels. For the Flexible Layer One, it defines the physical channels of the radio sub‑system required to support the transport channels. It includes a description of the logical channels, transport channels and the definition of frequency hopping, TDMA frames, timeslots and bursts.

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 TS 23.003: "Numbering, addressing and identification".

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

[4]
3GPP TS 43.052: "GSM Cordless Telephony System (CTS), Phase 1; Lower layers of the CTS Radio Interface; Stage 2".

[5]
3GPP TS 43.059: “Functional stage 2 description of Location Services (LCS) in GERAN”.

[6]
3GPP TS 43.064: "General Packet Radio Service (GPRS); Overall description of the GPRS Radio Interface; Stage 2".

[7]
3GPP TS 44.003: "Mobile Station - Base Station System (MS - BSS) interface Channel structures and access capabilities".

[8]
3GPP TS 44.006: "Mobile Station - Base Station System (MS - BSS) interface Data Link (DL) layer specification".

[9]
3GPP TS 44.018: "Mobile radio interface layer 3 specification, Radio Resource Control Protocol".

[10]
3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS interface; Radio Link Control (RLC) and Medium Access Control (MAC) Layer Specification".

[11]
3GPP TS 44.056: "GSM Cordless Telephony System (CTS), Phase 1; CTS radio interface layer 3 specification".

[12]
3GPP TS 45.003: "Channel coding".

[13]
3GPP TS 45.004: "Modulation".

[14]
3GPP TS 45.005: "Radio transmission and reception".

[15]
3GPP TS 45.008: "Radio subsystem link control".

[16]
3GPP TS 45.010: "Radio subsystem synchronization".

[17]
3GPP TS 45.056: "GSM Cordless Telephony System (CTS), Phase 1; CTS-FP radio subsystem".
[18]
3GPP TR 45.902: “Flexible Layer One”.
[19]
3GPP TS 46.031: “Discontinuous Transmission (DTX) for full rate speech traffic channels”.

2
General

The radio subsystem is required to support a certain number of logical channels that can be separated into two categories as defined in 3GPP TS 44.003:

i)
the traffic channels (TCH's);

ii)
the control channels.

More information is given about these logical channels in clause 3 which also defines a number of special channels used by the radio sub‑system.

Clause 4 of this document describes the physical resource available to the radio sub‑system, clause 5 defines physical channels based on that resource and clause 6 specifies how the logical channels shall be mapped onto physical channels. Figure 1 depicts this process.
With the Flexible Layer One (FLO), the radio subsystem is required to support transport channels (see 3GPP TR 45.902). Clause 8 of this document describes the mapping and multiplexing principles that are specific to FLO. Because FLO offers transport channels instead of logical channels, any reference to logical channels, with the exception of SACCH, does not apply to FLO. Otherwise, and unless otherwise stated, the multiplexing principles described in this document are equally applicable to FLO (e.g. physical resource and physical channels).
8
Flexible layer one

8.1
General

With FLO, the physical layer offers transport channels to upper layers. In each direction, one or several transport channels can be processed and multiplexed together by the same coding and multiplexing unit. The detailed functions of the coding and multiplexing unit are defined in 3GPP TS 45.003.
8.2
Transport channels

The offered transport channels are Dedicated CHannels (DCHs). DCHs are unidirectional and used to carry user or control data on DBPSCH. Depending on the channel mode of the DBPSCH on which they are used, two general forms of DCH are defined:
i)
Full rate DCH (DCH/F). This channel carries information at a maximum gross rate of 68.5 kbit/s and shall only be used on DBPSCH/F.
ii)
Half rate DCH (DCH/H). This channel carries information at a maximum gross rate of 34.1 kbit/s and shall only be used on DBPSCH/H.
8.3
Mapping of transport channels onto physical channels

8.3.1
General

The detailed mapping of transport channels onto physical channels is defined in the following sections. Subclause 8.3.2 defines the mapping from TDMA frame number (FN) to radio frequency channel (RFCH). Subclause 8.3.3 defines the mapping of the physical channel onto TDMA frame number. Subclause 8.3.4 lists the permitted channel combinations and subclause 8.3.5 defines the multislot configurations.

8.3.2
Mapping in frequency of transport channels onto physical channels

The mapping from TDMA frame number (FN) to radio frequency channel (RFCH) is done as specified in subclause 6.2.

8.3.3
Mapping in time of transport channels onto physical channels
For each DBPSCH using FLO, every transmission time interval (TTI), one or several DCHs are processed and multiplexed together by the same coding and multiplexing unit. The single output data block from the coding and multiplexing unit is called a radio packet and it shall be mapped onto one and only one DBPSCH. The radio packet is then interleaved on bursts according to the channel mode and interleaving scheme chosen by layer 3 (see 3GPP TR 45.902 and 3GPP TS 44.118).
The mapping in time of radio packets is defined in table 8.3.3 below where the columns headed:

i)
“DBPSCH configuration” defines the configuration of the DBPSCH in terms of channel mode (full rate or half rate) and interleaving scheme (4 bursts rectangular, 8 bursts diagonal or 4 bursts diagonal).
ii)
“Sub‑channel number” identifies the particular sub‑channel being defined where a DBPSCH supports more than one channel of this type.

iii)
“Direction” defines whether the mapping given applies identically to downlink and uplink (D&U), or to downlink (D) or uplink (U) only.

iv)
“Allowable timeslots assignments” defines whether FLO can be supported on, or assigned to, any of the timeslots, or only on specific timeslots.

v)
“Allowable RF channel assignments” defines whether FLO can use any or all of the radio frequency channels in the cell allocation (CA), or only the BCCH carrier (C0). It should be noted that any allocated channel Cx within CA could be any radio frequency channel, and that no ordering of radio frequency channel number is implied. For example, allocated channel C0 need not have the lowest radio frequency channel number of the allocation.

vi)
“Burst type” defines which type of burst as defined in clause 5.2 is to be used for the physical channel.

vii)
“Repeat length in TDMA frames” defines how many TDMA frames occur before the mapping for the interleaved radio packets repeats itself.

viii)
“Interleaved radio packet TDMA frame mapping” defines, within the parentheses, the TDMA frames used by each interleaved radio packet (e.g. 0..3). The numbers given equate to the TDMA frame number (FN) modulo the number of TDMA frames per repeat length; Therefore, the frame is utilized when:


TDMA frame mapping number = (FN)mod (repeat length)

Where there is more than one radio packet shown, each radio packet is given a separate designation e.g. B0, B1. Where diagonal interleaving is employed then all of the TDMA frames included in the radio packet are given, and hence the same TDMA frame number can appear more than once (see 3GPP TS 45.003).
Table 8.3.3: Mapping of radio packets onto physical channels
DBPSCH
Sub‑channel
Direction
Allowable time slot
Allowable RF channel
Burst
Repeat length
Interleaved radio packet 
Configuration
number 

assignments
assignments
type
in TDMA frames
TDMA frame mapping
full rate channel (DBPSCH/F)
8 bursts diagonal interleaving

D&U
0 ... 7
C0 ... Cn
NB1
13
B0(0...7), B1(4...11), B2(8...11,0...3)

full rate channel (DBPSCH/F)
4 bursts rectangular interleaving

D&U
0 ... 7
C0 ... Cn
NB1
13
B0(0...3), B2(4...7), B3(8...11)

half rate channel (DBPSCH/H)
4 bursts diagonal interleaving
0
D&U
0 ... 7
C0 ... Cn
NB1
13
B0(0,2,4,6), B1(4,6,8,10), B2(8,10,0,2)
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B0(1,3,5,7), B1(5,7,9,11), B2(9,11,1,3)

NOTE 1:
An Access Burst (AB) is used on the uplink during handover.

8.3.4
Permitted channel combinations onto a basic physical subchannel

Four principles regulate the channel combinations with FLO:

-
DCHs shall only be mapped on DBPSCH.

-
On the same DBPSCH, a maximum of 8 DCHs may be allocated. 
-
In the same radio packet, a maximum of 4 DCHs may be processed and multiplexed together by the coding and multiplexing unit.

-
With the exception of the SACCH, logical channels and transport channels shall not be mapped onto the same DBPSCH. 
The following are the permitted ways in which channels can be combined onto one DBPSCH/F for one MS:

f1)

DCH/F(s) + SACCH/TF

f2)

DCH/F(s) + SACCH/M

f3)

DCH/F(s) + SACCH/MD

f4)

DCH/F(s) + SACCH/TPF + EPCCH/F
f5)

DCH/F(s) + SACCH/MP + EPCCH/M

f6)

DCH/F(s) + SACCH/MPD + EPCCH/MD

NOTE 1:
the number of DCHs may be different in uplink and downlink.
NOTE 2:
Combinations f2) and f3) are used without EPC in multislot configurations as defined in subclause 8.3.5.

NOTE 3:
Combinations f5) and f6) are used with EPC in multislot configurations as defined in subclause 8.3.5.
The following definitions are used in the list of half rate combinations below.
	Combination designation
	Channel combination

	SUB_FA
	DCH/H(s) + SACCH/TH

	SUB_FE
	DCH/H(s) + SACCH/TPH + EPCCH/H


The following are the permitted ways in which channels can be combined onto one basic physical channel for two MSs on two DBPSCH/H:
g1)


SUB_FA + SUB_FA

g2)


SUB_FA + SUB_FE

g3)


SUB_FE + SUB_FE

g4)


SUB_TA +  SUB_FA

g5)


SUB_TA + SUB_FE

g6)


SUB_TE +  SUB_FA

g7)


SUB_TE + SUB_FE

g8)


SUB_OTA +  SUB_FA

g9)


SUB_OTA + SUB_FE

g10)
SUB_OTE +  SUB_FA

g11)
SUB_OTE + SUB_FE

8.3.5
Multislot configurations
8.3.5.1
Multislot configurations for DBPSCHs allocated
A multislot configuration consists of multiple DBPSCH/F allocated to the same MS. The multislot configuration occupies up to 8 basic physical channels, with different timeslots numbers (TN) but with the same frequency parameters (ARFCN or MA, MAIO and HSN) and the same training sequence (TSC).

Two types of multislot configurations exist, symmetric and asymmetric. The symmetric case consists of only bi-directional channels. The asymmetric case consists of both bi-directional and unidirectional downlink channels.

The occupied physical channels shall consist of the following channel combinations as defined in subclause 8.3.4.

x channels of type f2) +

y channels of type f3)

When in EPC mode (see 3GPP TS 45.008) the occupied physical channels shall consist of the following channel combinations as defined in subclause 8.3.4.

x channels of type f5) +

y channels of type f6)

where

1<= x <= 8, y = 0






for symmetric multislot configuration




1<= x <= 7, 1 <= y <= 7, x+y <= 8

for asymmetric multislot configuration

The allocation of channels to a Multislot Configuration must always consider the multislot capability of the MS, as defined by the multislot class described in annex B.
8.3.5.2
Multislot configurations for dual transfer mode in Iu mode
The multislot configuration for dual transfer mode in Iu mode is the same as in 6.4.2.7. The only difference is that FLO is used on the allocated DBPSCHs. 
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