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8.2.7
Physical Shared Channel Allocation [TDD only]
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Figure 29: Physical Shared Channel Allocation

8.2.7.1
General

The purpose of this procedure is to allocate physical resources to USCH or DSCH transport channels in TDD mode, for temporary usage by a UE. 

8.2.7.2
Initiation

The UE is in the CELL_FACH or CELL_DCH state, and at least one RB using USCH or DSCH has been established.

The UTRAN sends the "PHYSICAL SHARED CHANNEL ALLOCATION" message via the SHCCH, to allocate PUSCH or PDSCH resources to exactly one CCTrCH. The C-RNTI shall be included for UE identification. In CELL_DCH state, the message may also be transmitted on DCCH mapped to DCH transport channel. When transmitted on DCCH, there is no need to include the C-RNTI.
8.2.7.3
Reception of a PHYSICAL SHARED CHANNEL ALLOCATION message by the UE

The UE shall check the C-RNTI to see if the UE is addressed by the message if the C-RNTI is included. If the UE is addressed by the message, i.e using C-RNTI or the message is received on a physical resource that is assigned to only this UE, the UE shall evaluate the message and use the IEs as specified below.

If the IE "PDSCH info" is included, the UE shall:

-
decode the IE " Allocation Activation Time" and the IE "Allocation Duration", to determine the time interval for which the allocation shall be valid;

-
configure Layer 1 according to the PDSCH information received in allocation message or in BCCH SIB#6 (as default if not specified in allocation message), for the specified time interval received in allocation message;

-
start receiving the PDSCH where the TFCI is included;

-
receive the PDSCHs, and decode and demultiplex them into the respective DSCH channels according to the TFCI.

If the IE "PUSCH info" is included, the UE shall:

-
decode the IE " Allocation Activation Time" and the IE "Allocation Duration", to determine the time interval for which the allocation shall be valid;

-
configure Layer 1 according to the PUSCH information received in allocation message or in BCCH SIB#6 (as default if not specified in allocation message), for the specified time interval received in allocation message;

-
determine the TFCS subset and hence the TFCI values which are possible given the PUSCH allocation for that CCTrCH;

-
configure the MAC-c/sh in the UE with this TFCS restriction if necessary;

-
transmit USCH Transport Block Sets as required, within the TFCS limits given by the PUSCH allocation.

In addition, the UE shall evaluate the IE "PUSCH Allocation Pending" parameter: If its value is "pending", the UE starts a timer T311. As long as this timer is running, the UE is not allowed to use the RACH for potential USCH capacity requests. See the USCH CAPACITY REQUEST procedure.

In addition if the message contains an optional IE "Uplink Timing Advance" the UE shall configure the Layer 1 with the new Timing Advance. 

NOTE:
If UE has just entered a new cell and SIB#6 USCH or DSCH information has not yet been scheduled, USCH/DSCH information is specified in allocation message.

8.2.8
PUSCH capacity request [TDD only]
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Figure 30: PUSCH Capacity request procedure

8.2.8.1
General

With this procedure, the UE transmits its request for PUSCH resources to the UTRAN. In the normal case, the UTRAN responds with a PHYSICAL SHARED CHANNEL ALLOCATION message, which either allocates the requested PUSCH resources, and/or allocates a PDSCH resource, or may just serve as an acknowledgement, indicating that PUSCH allocation is pending.

With the PUSCH CAPACITY REQUEST message, the UE can request capacity for one or more USCH.

NOTE:
Triggering of the capacity request is controlled by the measurement control procedure.

8.2.8.2
Initiation

The UE is in the CELL_FACH or CELL_DCH state, and at least one RB using USCH has been established. The RRC in the UE sees the requirement to request physical resources (PUSCH) for an USCH channel.

The RRC decides to send a PUSCH capacity request on the SHCCH. This is possible if:

-
Timer T311 is not running.

-
The timer T310 (capacity request repetition timer) is not running.

So the UE sends a PUSCH CAPACITY REQUEST message on the uplink SHCCH, resets counter V310, and starts timer T310.

With one PUSCH CAPACITY REQUEST message, capacity for one or more USCH can be requested. It shall include these information elements:

-
C-RNTI to be used as UE identity if the message is send on RACH;

-
Radio Bearer ID, for each radio bearer requiring capacity on USCH;

-
RLC buffer payload for these radio bearers.

As an option, the message may include "Timeslot ISCP" and "Primary CCPCH RSCP".

The timeslots for which "Timeslot ISCP" may be reported shall have been configured with a previous PHYSICAL SHARED CHANNEL ALLOCATION message.

8.2.8.3
Reception of a PUSCH CAPACITY REQUEST message by the UTRAN

The UTRAN should send a PHYSICAL SHARED CHANNEL ALLOCATION message to the UE, either for allocating PUSCH or PDSCH resources, or just as an acknowledgement, announcing a pending PUSCH allocation.

8.2.8.4
Reception of a PHYSICAL SHARED CHANNEL ALLOCATION message by the UE

Once the UE receives this message with the correct C-RNTI included, it shall stop the timer T310 and shall evaluate the message as described in the Physical Shared Channel Allocation procedure. In particular, it shall take the IE "PUSCH Allocation Pending" into account: If this IE has the value "pending", the UE shall start the timer T311. As long as this timer is running, the UE is prohibited to send PUSCH Capacity Requests on the SHCCH.

If the IE "PUSCH Allocation Pending" indicates "not pending", the UE shall stop the timer T311, and is allowed to send PUSCH Capacity Requests on the SHCCH again.

If the PUSCH capacity allocated in this message is not sufficient for all the USCH transmission requests which the UE may have, the RRC in the UE may decide to issue further PUSCH Capacity Requests - provided timer T311 is not running.

8.2.8.5
T310 time out

Upon expiry of timer T310, the UE shall

-
If V310 is equal to or smaller than N310, transmit a new PUSCH CAPACITY REQUEST message on the Uplink SHCCH, restart timer T310 and increase counter V310. The UE shall set the IEs in the PUSCH CAPACITY REQUEST message as specified above.

8.2.8.6
Maximum number of re-attempts exceeded

In this case the UE stops the procedure. It can start another PUSCH capacity request procedure if the UE-RRC sees the need for it.

9
Protocol states
9.3
UTRAN Connected Mode States and Transitions

9.3.1
CELL_DCH state

The CELL_DCH state is characterised by 

-
A dedicated physical channel is allocated to the UE in uplink and downlink.

-
The UE is known on cell level according to its current active set.

-
Dedicated transport channels, downlink and uplink (TDD) shared transport channels, and a combination of these transport channels can be used by the UE. 

The CELL_DCH-state is entered from the Idle Mode through the setup of an RRC connection, or by establishing a dedicated physical channel from the CELL_FACH state.

A PDSCH may be assigned to the UE in this state, to be used for a DSCH. In TDD a PUSCH may also be assigned to the UE in this state, to be used for a USCH. If PDSCH or PUSCH are used for TDD, a FACH transport channel may be assigned to the UE for reception of physical shared channel allocation messages.
9.3.1.1
Transition from CELL_DCH to Idle Mode

Transition to Idle Mode is realised through the release of the RRC connection.

9.3.1.2
Transition from CELL_DCH to CELL_FACH state

Transition to CELL_FACH state occurs when all dedicated channels have been released, which may be

a)
via explicit signalling.

at the end of the time period for which the dedicated channel was allocated (TDD) 

9.3.1.3
Radio Resource Allocation tasks (CELL_DCH)

For the DCH, several physical channel allocation strategies may be applied. The allocations can be either permanent (needing a DCH release message) or based on time or amount-of-data.

Resource allocation can be done separately for each packet burst with fast signalling on the DCH

For each radio frame the UE and the network indicate the current data rate (in uplink and downlink respectively) using the transport format combination indicator (TFCI). However, in TDD, DCH and DSCH or USCH may be mapped on different CCTrCHs, their TFCI are totally independent. DCH transmission is not modified by the simultaneous existence of DSCH/USCH. If the configured set of combinations (i.e. transport format set for one transport channel) are found to be insufficient to retain the QoS requirements for a transport channel, the network initiates a reconfiguration of the transport format set (TFS) for that transport channel. This reconfiguration can be done during or in between data transmission. Further, the network can reconfigure the physical channel allowing an increase or decrease of the peak data rate.

For the uplink data transmission, the UE reports the observed traffic volume to the network in order for the network to re-evaluate the current allocation of resources. This report contains e.g. the amount of data to be transmitted or the buffer status in the UE.

For codecs that support variable-rate operation the UE can be allowed by RRC in UTRAN to reduce transmission rate independently without requesting a new codec mode from the NW side within the limits defined by the NW in the current TFS for the impacted radio bearer.

The codec mode adaptation in the UE may be initialised e.g. when the maximum power level has been reached, or it is otherwise preferable from the UE point of view to decrease the power consumption by decreasing the data rate. The new Codec mode selected by the UE is signalled to the NW by means of the TFCI.

9.3.1.4
RRC Connection mobility tasks (CELL_DCH)

Depending on the amount and frequency of data macrodiversity (soft handover) may or may not be applied.

The RRC Connection mobility is handled by measurement reporting, soft handover and hard handover procedures.

9.3.1.5
UE Measurements (CELL_DCH)

The UE shall perform measurements and transmit measurement reports according to the measurement control information.

The UE shall use the connected mode measurement control information received in other states until new measurement control information has been assigned to the UE.

9.3.1.6
Acquisition of system information (CELL_DCH)

FDD UEs with certain capabilities shall read system information broadcast on FACH. 

TDD UEs shall read the BCH to acquire valid system information. For each acquisition, the UE may need different combinations of system information broadcast on BCH. The scheduling on the broadcast channel is done in such way that the UE knows when the requested information can be found.

10.2.21
PHYSICAL SHARED CHANNEL ALLOCATION

NOTE:
Only for TDD.

This message is used by UTRAN to assign physical resources to USCH/DSCH transport channels in TDD, for temporary usage by the UE.


RLC-SAP: TM or UM on SHCCH, UM on DCCH

Logical channel: SHCCH or DCCH

Direction: UTRAN ( UE

Information Element
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message type


Integrity check info
CH

Integrity check info 10.3.3.16


C-RNTI
OP

C-RNTI 10.3.3.7


Uplink timing advance
MD

Uplink Timing Advance 10.3.6.69
Default value is the existing value for uplink timing advance

Allocation period info
OP

Allocation period info 10.3.6.4


PUSCH info
OP

PUSCH info 10.3.6.46


PDSCH info
OP

PDSCH info 10.3.6.30


Timeslot list
OP
1 .. 14



>Timeslot number
MP

Integer(0 .. 14)
Timeslot numbers, for which the UE shall report the timeslot ISCP in PUSCH CAPACITY REQUEST message.

10.2.22
PUSCH CAPACITY REQUEST

NOTE:
Only for TDD.

This message is used by the UE for request of PUSCH resources to the UTRAN.


RLC-SAP: TM 


Logical channel: SHCCH


Direction: UE ( UTRAN

Information Element
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


Integrity check info
CH

Integrity check info 10.3.3.16


C-RNTI
OP

C-RNTI 10.3.3.7


Traffic Volume
MP

Traffic Volume, measured results list 10.3.7.93


Timeslot list
OP
1 .. 14



>Timeslot number
MP

Integer(0 .. 14)


>Timeslot ISCP
MP




Primary CCPCH RSCP
OP




11.1
General message structure

Class-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

.

.

.

DL-DCCH-MessageType ::= CHOICE {


activeSetUpdate





ActiveSetUpdate,


cellUpdateConfirm




CellUpdateConfirm,


downlinkDirectTransfer



DownlinkDirectTransfer,


downlinkOuterLoopControl


DownlinkOuterLoopControl,


interSystemHandoverCommand


InterSystemHandoverCommand,


measurementControl




MeasurementControl,


pagingType2






PagingType2,


physicalChannelReconfiguration

PhysicalChannelReconfiguration,

physicalSharedChannelAllocation

PhysicalSharedChannelAllocation,

radioBearerReconfiguration


RadioBearerReconfiguration,


radioBearerRelease




RadioBearerRelease,


radioBearerSetup




RadioBearerSetup,


rntiReallocation




RNTIReallocation,


rrcConnectionReEstablishment

RRCConnectionReEstablishment,


rrcConnectionRelease



RRCConnectionRelease,


securityModeCommand




SecurityModeCommand,


signallingConnectionRelease


SignallingConnectionRelease,


transportChannelReconfiguration

TransportChannelReconfiguration,


transportFormatCombinationControl
TransportFormatCombinationControl,


ueCapabilityEnquiry




UECapabilityEnquiry,


ueCapabilityInformationConfirm

UECapabilityInformationConfirm,


uplinkPhysicalChannelControl

UplinkPhysicalChannelControl,


uraUpdateConfirm




URAUpdateConfirm,


extension






NULL

}

.

.

.

--**************************************************************

--

-- Downlink SHCCH messages

--

--**************************************************************

DL-SHCCH-Message ::= SEQUENCE {


integrityCheckInfo

IntegrityCheckInfo

OPTIONAL,


message




DL-SHCCH-MessageType

}

DL-SHCCH-MessageType ::= CHOICE {


physicalSharedChannelAllocation

PhysicalSharedChannelAllocation,


extension






NULL

}

.

.

.

END

11.2
PDU definitions

--**************************************************************

--

-- TABULAR: The message type and integrity check info are not

-- visible in this module as they are defined in the class module. 

-- Also, all FDD/TDD specific choices have the FDD option first 

-- and TDD second, just for consistency.

--

--**************************************************************

PDU-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

.

.

.

-- ***************************************************

--

-- PHYSICAL SHARED CHANNEL ALLOCATION (TDD only)

--

-- ***************************************************

PhysicalSharedChannelAllocation ::= SEQUENCE {


-- User equipment IEs



c-RNTI






C-RNTI







OPTIONAL,


-- Physical channel IEs



ul-TimingAdvance



UL-TimingAdvance




OPTIONAL,



allocationPeriodInfo


AllocationPeriodInfo



OPTIONAL,



pusch-Info





PUSCH-Info






OPTIONAL,



pdsch-Info





PDSCH-Info






OPTIONAL,



timeslotList




TimeslotList





OPTIONAL,


-- Extension mechanism



non-Release99-Information

SEQUENCE {}






OPTIONAL

}

-- ***************************************************

--

-- PUSCH CAPACITY REQUEST (TDD only)

--

-- ***************************************************

PUSCHCapacityRequest ::= SEQUENCE {


-- User equipment IEs



c-RNTI






C-RNTI







OPTIONAL,


-- Measurement IEs



trafficVolumeMeasuredResultsList











TrafficVolumeMeasuredResultsList,



timeslotListWithISCP


TimeslotListWithISCP



OPTIONAL,



primaryCCPCH-RSCP



PrimaryCCPCH-RSCP




OPTIONAL,


-- Extension mechanism



non-Release99-Information

SEQUENCE {}






OPTIONAL

}

.

.

.

END
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