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Foreword

This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical specification of the services provided by the physical layer of UTRA to upper layers.
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [3] apply.

3.2
Abbreviations

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

ARQ
Automatic Repeat Request

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

C-
Control-

CC
Call Control

CCC
CPCH Control Command
CCCH
Common Control Channel

CCH
Control Channel

CCTrCH
Coded Composite Transport Channel

CN
Core Network

CRC
Cyclic Redundancy Check

DC
Dedicated Control (SAP)

DCA
Dynamic Channel Allocation

DCCH
Dedicated Control Channel

DCH
Dedicated Channel

DL
Downlink

DRNC
Drift Radio Network Controller

DSCH
Downlink Shared Channel

DTCH
Dedicated Traffic Channel

FACH 
Forward Link Access Channel

FAUSCH
Fast Uplink Signaling Channel

FCS
Fame Check Sequence

FDD
Frequency Division Duplex

GC
General Control (SAP)

HO
Handover

ITU
International Telecommunication Union

kbps
kilo-bits per second

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

LAC
Link Access Control

LAI
Location Area Identity

MAC
Medium Access Control

MM
Mobility Management

Nt
Notification (SAP)







PCCH
Paging Control Channel

PCH 
Paging Channel

PDU
Protocol Data Unit

PHY
Physical layer

PhyCH
Physical Channels

RACH
Random Access Channel

RLC
Radio Link Control 

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RNTI
Radio Network Temporary Identity

RRC
Radio Resource Control

SAP
Service Access Point

SDU
Service Data Unit

SRNC
Serving Radio Network Controller

SRNS
Serving Radio Network Subsystem

TCH
Traffic Channel

TDD
Time Division Duplex

TFCI
Transport Format Combination Indicator

TFI
Transport Format Indicator

TMSI
Temporary Mobile Subscriber Identity

TPC
Transmit Power Control

U-
User-

UE
User Equipment


UL
Uplink

UMTS
Universal Mobile Telecommunications System

URA
UTRAN Registration Area

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
==========================  SNIP ===================================================
6
Model of physical layer of the UE

6.1
Uplink models

Figure 2 shows models of the UE's physical layer in the uplink for both FDD and TDD mode. It shows the models for DCH, RACH, CPCH (the latter two used in FDD mode only) and USCH (TDD only). Some restriction exist for the use of different types of transport channel at the same time, these restrictions are described in the chapter "UE Simultaneous Physical Channel combinations". More details can be found in [3] and [4].
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NOTE 1:
Only the data part of the CPCH can be mapped on multiple physical channels (in case of multi-code PCPCH).

NOTE 2:
CPCH is for FDD only.

NOTE 3:
USCH is for TDD only.

Figure 2: Model of the UE's physical layer - uplink

The DCH model shows that one or several DCHs can be processed and multiplexed together by the same coding and multiplexing unit. The detailed functions of the coding and multiplexing unit are not defined in the present document but in [3] and [4]. The single output data stream from the coding and multiplexing unit is denoted Coded Composite Transport Channel (CCTrCH).

The bits on a CCTrCH Data Stream can be mapped on the same Physical Channel and should have the same C/I requirement.

On the downlink, multiple CCTrCH can be used simultaneously with one UE. In the case of FDD, only one fast power control loop is necessary for these different CCtrCH, but the different CCtrCH can have different C/I requirements to provide different QoS on the mapped Transport Channels. In the case of TDD, different power control loops can be applied for different CCTrCH. One physical channel can only have bits coming from the same CCTrCH.

On the uplink and in the case of FDD, only one CCTrCH can be used simultaneously. On the uplink and in the case of TDD, multiple CCTrCH can be used simultaneously.

When multiple CCTrCH are used by one UE, one or several TFCI can be used, but each CCTrCH has only zero or one corresponding TFCI. In the case of FDD, these different words are mapped on the same DPCCH. In the case of TDD, these different TFCI can be mapped on different DPCH.

The data stream of the CCTrCH is fed to a data demultiplexing/splitting unit that demultiplexes/splits the CCTrCH's data stream onto one or several Physical Channel Data Streams.

The current configuration of the coding and multiplexing unit is either signalled to, or optionally blindly detected by, the network for each 10 ms frame. If the configuration is signalled, it is represented by the Transport Format Combination Indicator (TFCI) bits. Note that the TFCI signalling only consists of pointing out the current transport format combination within the already configured transport format combination set. In the uplink there is only one TFCI representing the current transport formats on all DCHs of one CCTrCH simultaneously. In FDD mode, the physical channel data stream carrying the TFCI is mapped onto the physical channel carrying the power control bits and the pilot. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact locations and coding of the TFCI are signalled by higher layers.

The DCH and USCH have the possibility to perform Timing Advance in TDD mode.


The model for the RACH case shows that RACH is a common type transport channel in the uplink. RACHs are always mapped one-to-one onto physical channels, i.e. there is no physical layer multiplexing of RACH. Service multiplexing is handled by the MAC layer.

The CPCH, which is another common type transport channel, has a physical layer model as shown in figure2. There is always a single CPCH transport channel mapped to a PCPCH physical channel which implies a one-to-one correspondence between a CPCH TFI and the TFCI conveyed on PCPCH. Demultiplexing/splitting applies to multicode PCPCH physical channels. A CPCH transport channel belongs to a CPCH set which is identified by the application of a common, CPCH set-specific scrambling code for access preamble and collision detection, and multiple PCPCH physical channels. Each PCPCH shall employ a subset of the Transport Format Combinations implied by the Transport Format Set of the CPCH set. A UE can request access to CPCH transport channels of a CPCH set, which is assigned when the service is configured for CPCH transmission.

6.2
Downlink models

Figure 3 and figure 4 show the model of the UE's physical layer for the downlink in FDD and TDD mode, respectively. Note that there is a different model for each transport channel type.


[image: image5.wmf]®

TPC stream 1, TFCI

®

TPC stream 2, TFCI

®

TPC stream 3, TFCI

Coded Composite

Transport Channel

(

CCTrCH)

Physical Channel

Data Streams

MUX

DCH

Decoding and

demultiplexing

Cell 1

Phy CH

Phy CH

Cell 2

Phy CH

Phy CH

Cell 3

Phy CH

Phy CH

DCH

DCH

Phy CH

Decoding

BCH

Phy CH

FACH

Phy CH

PCH

FACH & PCH

model

BCH

model

DCH

model

Decoding and

demultiplexing

¬

TFCI

¬

 PI

Coded Composite

Transport Channel

CCTrCH)

FACH

DSCH

DSCH

model

DCH associated with DSCH

®

®

®

TPC stream 2, TFCI1

®

TPC stream 3, TFCI1

Coded Composite

Transport Channel

(

CCTrCH)

Physical Channel

Data Streams

MUX

DCH

Decoding and

demultiplexing

Cell 1

Phy CH

Phy CH

Cell 2

Phy CH

Phy CH

Cell 3

Phy CH

Phy CH

DCH

DCH

DCH

model

®

®

TPC stream 1, TFCI2

Note (1) –  TFCI1 indicates the DCH specific

TFC and TFCI2 indicates the DSCH specific

TFC and also the PDSCH channelisation

code(s)

Decoding and

demultiplexing

DSCH

Coded Composite

Transport Channel

(

CCTrCH)

Physical Channel

Data Streams

MUX

Phy CH

Phy CH

Cell 1

TPC stream 1, TFCI1


Figure 3: Model of the UE's physical layer - downlink FDD mode
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Figure 4: Model of the UE's physical layer – downlink TDD mode

For the DCH case, the mapping between DCHs and physical channel data streams works in the same way as for the uplink. Note however, that the number of DCHs, the coding and multiplexing etc. may be different in uplink and downlink.

In the FDD mode, the differences are mainly due to the soft and softer handover. Further, the pilot, TPC bits and TFCI are time multiplexed onto the same physical channel(s) as the DCHs. Further, the definition of physical channel data stream is somewhat different from the uplink. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact locations and coding of the TFCI are signalled by higher layers.

Note that it is logically one and the same physical data stream in the active set of cells, even though physically there is one stream for each cell. The same processing and multiplexing is done in each cell. The only difference between the cells is the actual codes, and these codes correspond to the same spreading factor.

The physical channels carrying the same physical channel data stream are combined in the UE receiver, excluding the pilot, and in some cases the TPC bits. TPC bits received on certain physical channels may be combined provided that UTRAN has informed the UE that the TPC information on these channels is identical.

A PCH and one or several FACH can be encoded and multiplexed together forming a CCTrCH. Similarly as in the DCH model there is one TFCI for each CCTrCH for indication of the transport formats used on each PCH and FACH. The PCH is associated with a separate physical channel carrying page indicators (PIs) which are used to trigger UE reception of the physical channel that carries PCH. A FACH or a PCH can also be individually mapped onto a separate physical channel. The BCH is always mapped onto one physical channel without any multiplexing with other transport channels.
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7.2
Types of Transport Channels

A general classification of transport channels is into two groups:

-
common channels; and

-
dedicated channels (where the UEs can be unambiguously identified by the physical channel, i.e. code and frequency).

Common transport channel types are:

1.
Random Access Channel(s) (RACH) characterised by:

-
existence in uplink only;

-
limited data field;

-
collision risk;

-
open loop power control.







2.
Forward Access Channel(s) (FACH) characterised by:

-
existence in downlink only;

-
possibility to use beam forming;

-
possibility to use slow power control;

-
possibility to change rate fast (each 10ms); and

-
lack of fast power control.

3.
Broadcast Channel (BCH) characterised by:

-
existence in downlink only;

-
low fixed bit rate; and

-
requirement to be broadcast in the entire coverage area of the cell.

4.
Paging Channel (PCH) characterised by:

-
existence in downlink only;

-
association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures; and

-
requirement to be broadcast in the entire coverage area of the cell.

5.
Downlink Shared Channel(s) (DSCH) characterised by:

-
existence in downlink only;

-
possibility to use beamforming;

-
possibility to use slow power control;

-
possibility to use fast power control, when associated with dedicated channel(s);

-
possibility to be broadcast in the entire cell;

-
always associated with another channel (DCH or FACH (TDD)).

6.
CPCH Channel characterised by:

-
existence in FDD only;

-
existence in uplink only;

-
fast power control on the message part;

-
possibility to use beam forming;

-
possibility to change rate fast;

-
collision detection;

-
open loop power estimate for pre-amble power ramp-up.

7.
Uplink Shared channel (USCH) characterised by:

-
used in TDD only;

-
existence in uplink only;

-
possibility to use beam forming;

-
possibility to use power control;

-
possibility to change rate fast;

-
possibility to use Uplink Synchronisation.

Possibility to use Timing advance Dedicated transport channel types are:

1.
Dedicated Channel (DCH) characterised by:

-
existing in uplink or downlink;

-
possibility to use beam forming;

-
possibility to change rate fast (each 10ms);

-
fast power control;

-
possibility to use timing advance in uplink (TDD only);

-
possibility to use Uplink Synchronisation.

2.
Fast Uplink Signalling Channel (FAUSCH) to allocate, in conjunction with FACH, dedicated channels; the FAUSCH is characterised by:

-
existing in uplink only;

-
inherent addressing of a UE by a unique time-offset (indicating to a UE when to send an uplink signalling code, USC) related to the beginning of the 10 ms frame;

-
allowing for a UE to notify (by sending an USC) a request for a DCH, the allocation of which is messaged via the FACH. No further information is conveyed via the FAUSCH.

NOTE:
Applicability for TDD mode is FFS.







To each transport channel, there is an associated Transport Format (for transport channels with a fixed or slow changing rate) or an associated Transport Format Set (for transport channels with fast changing rate).

7.3
Compressed Mode

Compressed Mode is defined as the mechanism whereby certain idle periods are created in radio frames so that the UE can perform measurements during these periods (more details can be found in [3]).

Compressed Mode is obtained by layer 2 using transport channels provided by the layer 1 as follows:

-
compressed mode is controlled by the RRC layer, which configures the layer 2 and the physical layer;

-
the number of occurrences of compressed frames is controlled by RRC, and can be modified by RRC signalling;

-
it is under the responsibility of the layer 2 if necessary and if possible to either buffer some layer 2 PDUs (typically at the RLC layer for NRT services) or to rate adapt the data flow (similarly to GSM) so that there is no loss of data because of compressed mode. This will be service dependent and controlled by the RRC layer.

For measurements in compressed mode, a transmission gap pattern sequence is defined. A transmission gap pattern sequence consists of alternating transmission gap patterns 1 and 2, and each of these patterns in turn consists of one or two transmission gaps. The transmission gap pattern structure, position and repetition are defined with physical channel parameters described in [3]. In addition, the UTRAN configures compressed mode pattern sequences with the the following parameters:

-
TGMP: Transmission Gap pattern sequence Measurement Purpose: This parameter defines the purpose this transmission gap pattern sequence is intended for. The following values are used: 

-
'TDD measurement', for which one compressed mode pattern sequence can be configured,

-
'FDD measurement', for which one compressed mode pattern sequence can be configured,

-
'GSM measurement', for which three simultaneous compressed mode pattern sequences can be configured,

-
'Other', for which one compressed mode pattern sequence can be configured;

-
TGPSI: Transmission Gap Pattern Sequence Identifier selects the compressed mode pattern sequence for which the parameters are to be set. The range of TGPSI is [1 to <MaxTGPS>].

The UE shall support a total number of simultaneous compressed mode pattern sequences, which is determined by the UE's capability to support each of the measurement types categorised by the TGMP. For example, a UE supporting FDD and GSM shall support four simultaneous compressed mode pattern sequences and a UE supporting FDD and TDD shall support two simultaneous compressed mode pattern sequences.

When using simultaneous pattern sequences, it is the responsibility of the NW to ensure that the compressed mode gaps do not overlap and are not scheduled to overlap the same frame. Gaps exceeding the maximum gap length shall not be processed by the UE and shall interpreted as a faulty message. If the UE detects overlapping gaps, it shall process the gap from the pattern sequence having the lowest TGPSI.

8
UE Simultaneous Physical Channels combinations

This clause describes the requirements from the UE to send and receive on multiple Transport Channels, which are mapped on different physical channels simultaneously depending on the service capabilities and requirements. The clause will describe the impacts on the support for multiple services (e.g. speech call and SMS-CB) depending on the UE capabilities.

8.1
FDD Uplink

The table describes the possible combinations of FDD physical channels that can be supported in the uplink on the same frequency by one UE at any one time.

Table 1: FDD Uplink

	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory or dependent on UE radio access capabilities
	Comment

	1
	PRACH
	RACH
	Mandatory
	The PRACH physical channel includes the preambles and the message.

	
	
	
	
	

	2
	PCPCH consisting of one control and one data part during the message portion
	CPCH
	Depending on UE radio access capabilities
	The PCPCH physical channel includes the preambles and the message.

The maximum channel bit rate is dependant on UE radio access capabilities.

	3
	PCPCH consisting of one control and more than one data part during the message portion
	CPCH
	Depending on UE radio access capabilities
	The PCPCH physical channel includes the preambles and the message.

The maximum channel bit rate is dependant on UE radio access capabilities.

	4
	DPCCH+DPDCH
	One or more DCH coded into a single CCTrCH
	Mandatory
	The maximum number of DCHs and the maximum channel bit rate are dependant on UE radio access capabilities.

	5
	DPCCH+ more than one DPDCH
	One or more DCH coded into a single CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependant on UE radio access capabilities.


========================================  SNIP  ==================================

10.2.2
CONTROL PRIMITIVES

The control primitives between layer 1 and 3 are shown in table 10.

Table 10: Control primitives between layer 1 and 3

	Generic Name
	Parameters

	CPHY-TrCH-Config-REQ
	Transport channel description,

	CPHY-TrCH-Config-CNF
	

	CPHY-TrCH_Release-REQ
	

	CPHY-TrCH_Release-CNF
	

	CPHY-RL-Setup-REQ
	Physical channel description

	CPHY-RL-Setup-CNF
	none

	CPHY-RL-Release-REQ
	none

	CPHY-RL-Release-CNF
	none

	CPHY-RL-Modify-REQ
	Physical channel description

	CPHY-RL-Modify-CNF
	none

	CPHY-Commit-REQ
	Activation Time

	CPHY-CPCH-Estop-IND
	none

	CPHY-CPCH-Estop-Resp
	none

	CPHY-CPCH-Estop-REQ
	none

	CPHY-CPCH-Estop-CNF
	none

	CPHY-Out-of-Sync-Config-REQ
	Out of sync detection parameters

	CPHY-Out-of-Sync-Config-CNF
	none


10.2.2.1
CPHY-TrCH-Config-REQ

This primitive is used for setting up and configuring a transport channel, and also to modify an existing transport channel.

Primitive Type: request.

Parameters:

-
transport channel description.

10.2.2.2
CPHY-TrCH-Config-CNF

This primitive is used for confirming the setting up and configuring a transport channel, and also modifying an existing transport channel.

Primitive Type: confirm.

Parameters:

-
none.

10.2.2.3
CPHY-TrCH-Release-REQ

This primitive is used for releasing a transport channel.

Primitive Type: request.

Parameters:

-
none.

10.2.2.4
CPHY-TrCH-Release-CNF

This primitive is used for confirming the releasing a transport channel.

Primitive Type: confirm.

Parameters:

-
none.

10.2.2.5
CPHY-RL-Setup-REQ

The Request primitive is sent from RRC to L1 for establishment of a Radio link to a certain UE.

Primitive Type: request.

Parameters:

-
physical channel description.

10.2.2.6
CPHY-RL-Setup-CNF

The Confirm primitive is returned from L1 to RRC when the Radio link is established. In case L1 is unable to execute the request, this is indicated in the confirm primitive.

Primitive Type: confirm.

Parameters:

-
none.

10.2.2.7
CPHY-RL-Release-REQ

The Request primitive is sent from RRC to L1 for release of a Radio link to a certain UE.

Primitive Type: request.

Parameters:

-
none.

10.2.2.8
CPHY-RL-Release-CNF

The Confirm primitive is returned from L1 to RRC when the radio link is released.

Primitive Type: confirm.

Parameters:

-
none.

10.2.2.9
CPHY-RL-Modify-REQ

The Request primitive is sent from RRC to L1 for modification of a Radio link to a certain UE.

Primitive Type: request.

Parameters:

-
physical channel description.

10.2.2.10
CPHY-RL-Modify-CNF

The Confirm primitive is returned from L1 to RRC when the radio link is modified. In case L1 is unable to execute the request, this is indicated in the confirm primitive.

Primitive Type: confirm.

Parameters:

-
none.

10.2.2.11
CPHY-Commit-REQ

This primitive is sent from RRC to L1 to synchronise UE and NW for the physical channel modification.

Primitive Type: request.

Parameters: 

-
activation time.

10.2.2.12
CPHY-CPCH-Estop-IND
The CPHY-CPCH-Estop-IND primitive is used by L1 to notify RRC of a CPCH emergency stop message has been received.
Primitive Type: indication.

Parameters:
-
none.
10.2.2.13
CPHY-CPCH-Estop-Resp
This primitive is sent from UE RRC to L1 for emergency stop of the CPCH transmission. After receiving this primitive, UE L1 stopping its transmission on the related CPCH.

Primitive Type: response.

Parameters:

-
none.

10.2.2.14
CPHY-CPCH-Estop-REQ
This primitive is sent from RRC to L1 for CPCH Emergency Stop. This primitive is sent for triggering of a CPCH emergency stop. After receiving this primitive, Node B L1 sends CPCH Estop Command to UE. This CPCH Estop Command is all 1 bits pattern in the CCC field of DL DPCCH for CPCH.

Primitive Type: request.
Parameters:
-
none.

10.2.2.15
CPHY-CPCH-Estop-CNF
This primitive is sent from Node B L1 to RRC for confirming the emergency stop of the CPCH.

Primitive Type: confirm.

Parameters:

-
none.

10.2.2.16
CPHY-Out-of-Sync-Config-REQ
This primitive is sent from RRC to Node B L1 to reconfigure the parameters to detect "in sync" and "out of sync" conditions of uplink physical channel transmission.

Primitive Type: request.
Parameters:
-
Out of Sync detection parameters

10.2.2.17
CPHY-Out-of-Sync-Config-CNF
This primitive is sent from Node B L1 to RRC for confirming the Reconfiguration of the Out-of-Sync parameters on Node B L1.

Primitive Type: confirm.

Parameters:

-
none.

========================================  SNIP  ==================================

10.3.5
Physical channel description

10.3.5.1
Primary SCH

-
Tx diversity mode.

10.3.5.2
Secondary SCH

-
Tx diversity mode.

10.3.5.3
Primary CCPCH

-
Frequency info.

-
DL scrambling code.

-
Tx diversity mode.

-
Timeslot (TDD only).

-
Burst type (TDD only).

-
Offset (TDD only).

-
Repetition period (TDD only).

-
Repetition length (TDD only).

10.3.5.4
Secondary CCPCH

-
DL scrambling code.

-
Channelisation code.

-
Tx diversity mode.

-
Timeslot (TDD only).

-
Burst type (TDD only).

-
Midamble shift (TDD only).

-
Offset (TDD only).

-
Repetition period (TDD only).

-
Repetition length (TDD only).

-
TFCI presence (TDD only).

10.3.5.5
PRACH


-
Access Slot.

-
Preamble spreading code (FDD only).

-
Preamble signature (FDD only).

-
Spreading factor for data part.

-
Power control info:

-
UL target SIR;

-
primary CCPCH DL TX Power;

-
UL interference;

-
power offset (Power ramping) (FDD only).

-
Access Service Class Selection:

-
preamble signature classification information.

-
AICH transmission timing parameter (FDD only).

-
Timeslots (TDD only).

-
Spreading codes (TDD only).

-
Midamble codes (TDD only).
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