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8. Traffic Volume Monitoring

Figure 1 illustrates the example of message sequence of traffic volume monitoring procedure. RRC in UE gets the parameters
necessary for traffic volume measurement from Measurement Control message or System information message sent by RRC
in UTRAN. RRC in UE passes the MAC the parameters for traffic volume measurement with the CMAC-Measurement-
REQ. Meanwhile, RLC passes the data to MAC with buffer status. There are two ways MAC indicates the traffic volume
measurement report to RRC, periodic and event-triggered. If it is periodic report, the MAC reports the measurement result to
RRC periodically. If it is event-triggered, MAC in UE reports the measurement result to RRC when the result is beyond the
speficied threshold value. After that, based on the measurement report from MAC and reporting criteria received from
UTRAN, RRC makes a decision whether it should send Measurement Report Message to UTRAN. When RRC in UTRAN
receives the Measurement Report Message, it takes a proper action based on the measurement report from UE. It can be
bearer reconfiguration, transport channel reconfiguration, physical channel reconfiguration or transport channel combination
control procedure. The report mode, periodic and event-triggered, can be used exclusively, or simultaneously as shown in
figure 1.

Uu Iub

UE-RRC UE-MACUE-RLC UE-PHY NodeB-PHY RNC-MAC

CMAC-MEASUREMENT-REQ

DCCH: MEASUREMENT CONTROL Message
[Traffic Volume Measurement]

MAC-DATA-REQ

MAC-DATA-REQ

CMAC-MEASUREMENT-IND

DCCH: MEASUREMENT REPORT Message
[Traffic Volume Measurement]

Threshold
exceeds

Decide to
report

RNC-RLC RNC-RRC

Choose Action
accordingly

Radio Access Bearer Control Procedures
[Bearer Reconfiguration / Transport Channel Reconfiguration / Physical Channel Reconfiguration / Transport Format Combination Control

BCCH: System Information Message
[Traffic Volume Measurement]

MAC-DATA-REQ

Report
Interval

CMAC-MEASUREMENT-IND

Report
Interval

CMAC-MEASUREMENT-IND

[Fig 1 Traffic Volume Measurement Report Procedure]
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5.5.1.1 DCH / DCH, DCH / DCH + DSCH and DCH / DSCH + DSCH Ctrl substates

5.5.1.1.15 Transfer and update of system information (DCH/DCH and DCH/DCH+DSCH)

UEs with certain capabilities shall read system information broadcast on FACH. [Editors note: Currently it is only UEs
having DRAC capabilities that need to read system information on FACH.]

5.5.1.2 RACH + (FAUSCH) + (CPCH) / FACH substates

[Note: Channels in parenthesis available after allocation.]

The position of the UE is known by UTRAN on cell level. In the RACH / FACH substate the UE performs the following
actions:

• listens to an FACH

• listens to the BCH transport channel of the serving cell for the decoding of system information messages (FFS)

• initiates a cell update procedure on cell change

• transmits uplink control signals and small data packets on the RACH.

• transmits uplink control signals and larger data packets on CPCH when resources are allocated to cell and UE is
assigned use of those CPCH  resources.

Furthermore, the UE can use the FAUSCH to trigger the allocation of a new DCH by RNC. Further rate adaptation can
be done via the DCCH of the new DCH.
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5.5.1.2.12 Transfer and update of system information (RACH + (FAUSCH) + (CPCH)/FACH)

The UE 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.

When the system information is modified, the scheduling information is updated to reflect the changes in system
information transmitted on BCH. The new scheduling information is broadcast on FACH in order to inform UEs about
the changes. If the changes are applicable for the UE, the modified system information is read on BCH.

5.5.1.3 RACH/DSCH and RACH+FAUSCH/DSCH substates

FFS.

5.5.1.4 PCH substate

5.5.1.4.7 Transfer and update of system information (PCH)

The UE 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.

5.5.2 URA Connected State

5.5.2.4 Transfer and update of system information (URA Connected)

The same mechanisms to transfer and update system information as for substate PCH are applicable for UEs in URA
connected state, see section 5.5.1.4.7.
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5.5.1.1.13 Radio Resource Allocation tasks (DCH/DCH and DCH/DCH+DSCH)

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. Transition out of the
Control only state is either triggered by user capacity allocation or by timeout (no data transaction requests received
within a specified time period).
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). 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.
If during data transfer the UE is unable to transmit at the requested output power when using the peak allocated capacity,
the UE shall reduce transmission rate within the current 10 ms radio frame in order to maintain the closed-loop power
control.
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.
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7.7.2 Random access transmission sequence

UE-MAC UE-PHY Node B-PHY RNC-MAC

Uu Iub

Preamble transmission  with
power ramping

PHY-Data-REQ

RACH  Data

MAC-Data-IND

PHY-Status-IND

Evaluation of the
MAC header

Condition

UE-RLC

CPHY-TrCH-Config-REQ

Preamble transmission  with
power ramping

PHY-Data-REQ

AICH “ack”PHY-Status-IND

AICH “Nack”

Increment preamble
retransmission
cycle counter

UE-RRC

Initial
backoff time

MAC-Data-REQ

CMAC-Config-REQ

subsequent
backoff time

Nack may be
sent or not

[ Access Service
Class,..]

[ Access Service
Class,..]

The RACH and AICH are configured once via a CPHY-TrCH-Config-REQ primitive. This primitive is issued
only for initial configuration or when a parameter shall be changed, not for every RACH transmission.

The CMAC-Config-REQ primitive is used to configure MAC parameters required for the random access
procedure (e.g. persistence value, maximum number of preamble ramping cycles, initial and subsequent backoff
times).

When there is data to be transmitted on the RACH, i.e. reception of a MAC-Data-REQ primitive, the RACH
transmission control procedure is started.

After some initial backoff, a primitive PHY-Data-REQ containing the selected Access Service Class (ASC) is
sent to L1. This triggers the PRACH preamble transmission procedure, i.e. the physical layer selects a PRACH
access slot and signature without further backoff delay imposed on L1, but within the ASC constraints.

If the maximum permitted transmission power was reached without receiving an acknowledgement, or a
negative acknowledgement (Nack) has been received on AICH, the preamble ramping cycle is repeated. The
number of preamble ramping cycles is counted in MAC.

Upon successful transmission of a preamble, MAC receives an acknowledgement via PHY-Status-IND primitive
that the acquisition indicator was received and the message sent.
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7.3.3 Data transfer on USCH/DSCH (TDD only)

In figure 17 a data transfer procedure on USCH/DSCH is presented. It is assumed that the RAB establishment has been
performed for example with the RAB Establishment procedure without Dedicated Physical Channel as illustrated in
7.2.1.1.4 and that the RAB is mapped on the USCH and DSCH transport channels.
In the UE the traffic measurement function decides to send a Capacity Request.to the network using the SHCCH logical
channel mapped on the RACH. In the C-RRC the USCH/DSCH scheduling function will decide to allocate physical
resources to this logical channel and RRC in C-RNC sends a PhyShChAllocation to its peer entity in the UE. This message
specifies the physical resources and the period of time the MAC-sh can transfer the data ofn the USCH transport channel.
Both RRC in the CRNC and the UE configure their respective Layer 1 and MAC for the data transfer on the USCH and at
the specified time MAC-sh in the UE convey the data using the specified PUSCH resources.
This operation may be repeated several times till the RLC buffer is empty.
In the diagram it is assumed that the PhyShChAllocation has allocated additionally to the PUSCH resources some PDSCH
resources, so that  at the time specified in the allocation message both RRC in the CRNC and the UE configure their
respective Layer 1 and MAC for the data transfer on the DSCH and at the specified time MAC-sh in the UE convey the
acknowledgement message of the UTRAN RLC to its UE peer entity using the specified PDSCH resources.

Editor´s note: The exact content of the message PhyShChAllocation is ffs.
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Figure 17: Data transfer on USCH/DSCH
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1 Scope
This document defines the UE States and the principal tasks undertaken by the UE when in Connected Mode. It includes
informative interlayer procedures for the UE to perform the required tasks.

This document attempts to provide a comprehensive overview of the different states and transitions within the connected mode
of a UMTS terminal. The applicable set of states for a given service may be a subset of the total set of possible states.

In addition to describing the states and related transitions, tThis document describes all procedures that assign, reconfigure and
release radio resources. Included are e.g. procedures for transitions between different states and substates, handovers and
measurement reports. The emphasis is on showing the combined usage of both peer-to-peer messages and interlayer primitives
to illustrate the functional split between the layers, as well as the combination of elementary procedures for selected examples.
The peer-to-peer elementary procedure descriptions are described in the related protocol descriptions /1, 2, 3/ and they are thus
not within the scope of this document.

The interlayer procedures in this document are informative.
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5Description of UE states and state transitions
The proposed state diagram has been based on a few key assumptions. The set of states shall be comprehensive enough
in order to satisfy the range of QoS requirements from very fast packet access to optimum saving of the resources (Node
B h/w, UE power, air interface capacity). A comprehensive set of states between the two extremes is required for
optimization purposes.

5.1UE RRC States and State Transitions including GSM
(PSTN / ISDN only)

Figure 1 shows the main UE RRC states (Cell Connected State and URA Connected State) in Connected Mode. It also
shows the transitions between Idle Mode and Connected Mode and further the transitions between Cell Connected and
URA Connected States.

Cell
Connected

U R A
Connected

Id le Mode

Enter Cel l  Connected
State

Connect ing

Enter  URA Connected
State

Request  RRC
Connect ion

Fai lure to Establ ish
RRC Connect ion

RRC Connect ion
Establ ished

Release RRC
Connect ion

 UTRAN Connected Mode

G S M
Connected

ModeFai lure
Fai lure

Connect ion
Pending

Request  RR
Connect ion

Fai lure to Establ ish
RR Connect ion

RR Connect ion
Establ ishment

Release RR
Connect ion

UTRAN:
Inter-System Handover or

GSM:
Handover

Figure 1: UE RRC States and State Transitions including GSM (PSTN/ISDN only)

It shall be noted that not all states may be applicable for all UE connections. For a given QoS requirement on the UE
connection, only a subset of the states may be relevant.

After power on, the UE stays in Idle Mode until it transmits a request to establish an RRC Connection. In Idle Mode the
connection of the UE is closed on all layers of the UTRAN. In Idle Mode the UE is identified by non-access stratum
identities such as IMSI, TMSI and P-TMSI. In addition, the UTRAN has no own information about the individual Idle
Mode UE:s, and it can only address e.g. all UE:s in a cell or all UE:s in a paging group. The UE behaviour within this
mode is described in /4/.

The Connected Mode is entered when the RRC Connection is established. This is done via the Connecting State. The
UE is assigned a radio network temporary identity (RNTI) to be used as UE identity on common transport channels.
[Note: The exact definition of RRC connection needs further refinement.] The main RRC states within Connected Mode
reflect the level of UE connection.
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For inactive stationary data users the UE may fall back to PCH in both Cell Connected and URA Connected States. That
is, upon the need for paging, the UTRAN shall check the current level of connection of the given UE, and decide
whether the paging message shall be sent within the URA, or should it be sent via a specific cell.

The UE states indicated between UTRAN Connected Mode and GSM Connected Mode are transition states where the
UE, in case of failure, has the possibility to re-establish the connection in the mode it originated from.

When using PSTN / ISDN domain services, UTRAN is using an Inter-System Handover Procedure and GSM is using a
Handover procedure for the transition from UTRAN Connected Mode to GSM Connected Mode.

5.2UE RRC States and State Transitions including GSM / GPRS (IP
only)

Cell
Connected

U R A
Connected

Enter  Cel l
Connec ted

State

Connect ing

Enter  URA
Connec ted

State

Reques t  RRC
Connect ion

Fai lure to Establ ish
RRC Connec t ion

RRC Connec t ion
Estab l ished

Re lease  RRC
Connect ion

 UTRAN Connected Mode

GPRS Packet
Transfer

Mode

Init iat ion of
Temporary
Block F low

Release o f
Temporary
Block F low

Connect ing
to  GPRS

Cel l  reselect ion

Cel l  reselect ion fai lure

Cel l  reselect ion (FFS)

Successfu l
cel l

reselect ion

Cel l  reselect ion

Fai lure to Establ ish
RRC Connec t ion

Idle Mode

Camping on  a  UTRAN ce l l1 Camping on a  GSM /  GPRS ce l l1

GPRS Packet  Id le  Mode1

Figure 2: UE RRC states and State Transitions including GSM/GPRS  (IP only)

 [1: The indicated “Radio access modes” in Idle Mode are only included for clarification and shall not be
interpreted as states.]

The UE states “Connecting to GPRS” and “Connecting” indicated in figure 2 between UTRAN Connected Mode and
Idle mode (GPRS Packet Idle Mode) are transition states where the UE, in case of failure, has the possibility to re-
establish the connection in the mode it originated from.

When using IP domain services, The UE initiates cell reselection from GSM/GPRS to change from Idle Mode to
“Connecting” state, from that state the UE is using the RRC Connection Establishment procedure for the transition from
“Connecting” to Cell Connected state.
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When the RRC Connection is established from Idle Mode (GPRS Packet Idle Mode) the RRC Connection request
message contains an indication, that UTRAN needs to continue an already established GPRS UE context from the CN.
This indication allows UTRAN to e.g. prioritize the RRC Connection request from the UE.

In Cell Connected or URA Connected (FFS) State UTRAN is using UE or Network initiated cell reselection to change
from Cell Connected or URA Connected (FFS) state to “Connecting to GPRS” state. If the cell reselection was
successful the UE enters Idle Mode (GPRS Packet Idle Mode).  The UE sends a packet channel request from Idle Mode
(GPRS Packet Idle mode) to establish a Temporary Block flow and enter GPRS Packet Transfer Mode.  In the GPRS
Packet Transfer Mode the UE sends a RA Update request message. The RA Update Request message sent from the UE
contains an indication that GSM/GPRS need to continue an already established UTRAN UE context from the CN. This
means that the RA Update request is always sent for the transition from UTRAN Connected Mode to GSM/GPRS
regardless if the RA is changed or not.

[Note: The reason for using RA update instead of a new message is to reduce the impact on the existing GSM/GPRS
specification.]

5.3Transition from Idle Mode to Connecting State
The transition to the Connecting State from the Idle Mode can only be initiated by the UE by transmitting a request for
an RRC Connection. The event is triggered either by a paging request from the network or by a request from upper
layers in the UE.

5.4Connecting State
In the Connecting State (Figure 3) the UE has transmitted a request for an RRC connection and it waits for a response.
No mobility procedures take place in this state.

In this state, the UE transmits on RACH transport channel in the uplink and receives the FACH transport channel in the
downlink. Only the logical channel CCCH can be used, since no RNTI is assigned. Connecting state is shown in Figure
3.

Connect ing

Reques t  RRC
Connect ion

Fai lure to Establ ish
RRC Connec t ion

RRC Connec t ion
Establ ished

Figure 3: Connecting State

5.4.1Transition to Connected Mode

When the UE receives a message from the network that confirms the RRC connection establishment, the UE enters the
cell connected state.

5.4.2Transition to Idle Mode

In the case of a failure to establish the RRC Connection the UE goes back to Idle Mode. Possible causes are radio link
failure, a received reject response from the network or lack of response from the network (timeout).
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5.5Connected Mode States and Transitions

5.5.1Cell Connected State

In this state, the position of the UE is known on cell level. The RRC Connection mobility is handled by handover
procedures including soft handover, hard handover and cell updates. Both uplink and downlink data transfer is possible.

RACH + (FAUSCH) +
(CPCH) /  FACH

RACH + (FAUSCH) /
DSCH

PCH Enter  URA
Connected State

Enter Cell
Connected State

Cel l  Connected

R R C
Connect ion
Establ ished

R R C
Connect ion
Released

DCH /  DCH or DCH /  DCH+DSCH or DCH /  DSCH + DSCH Ctr l
1)

2)2)

Figure 4: Substates within Cell Connected State

[1): Inclusion of the DCH / DSCH + DSCH Ctrl substate is based on the assumption that DSCH Ctrl contains
power control bits. If these PC bits don’t exist, this substate is not needed.]

[1): The channels shown in parenthesis (FAUSCH and CPCH) are available in these substates after allocation to
the UE.]

5.5.1.1DCH / DCH, DCH / DCH + DSCH and DCH / DSCH + DSCH Ctrl substates

These substates are characterized by the allocation of a dedicated transport channel to the UE. The DCH-states are
entered from the Connecting State through the setup of an RRC connection, or by establishing a dedicated channel
(DCH) from the RACH / FACH, RACH + FAUSCH / FACH, RACH + FAUSCH / DSCH or RACH / DSCH substates.

These substates are further divided depending on the type of information that is allowed to be transmitted on the
dedicated channel(s) and the downlink shared channel. The substates are shown in Figure 5.
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DCH /  DCH or  DCH /  DCH + DSCH or
DCH /  DSCH + DSCH Ct r l

User  data
act ive

Control  only

User capaci ty
al located

User data act ive
re leased

Figure 5: Substates in DCH / DCH, DCH / DCH + DSCH and DCH / DSCH + DSCH Ctrl substates

5.5.1.1.1Control only substate

[Editor’s note: The applicability of the control only substate to the TDD-mode is FFS. ]

In Control only substate, the uplink and downlink DCHs are allocated, but no user data frames can be exchanged with
the exception of data that uses the signalling connection e.g. SMS. Signalling in this substate includes link maintenance
and higher layer signalling.

The Control only substate is provided to save air interface capacity and provide efficient packet transfer capacity
allocation.

5.5.1.1.2User data active substate

In this substate UTRAN has allocated transmission resources for the UE and it may transmit data without a prior request
up to the peak capacity that is currently granted to that UE.

In DCH/DCH+DSCH state some part or all of the DTCH resources can be allocated from the DSCH.

5.5.1.1.3Transition from DCH/DCH to DCH/DCH+DSCH substate

FFS.

5.5.1.1.4Transition from DCH/DCH+DSCH to DCH/DCH substate

FFS.

5.5.1.1.5Transition from DCH/DCH to DCH/DSCH+DSCH Ctrl substate

FFS.

5.5.1.1.6Transition from DCH/DSCH+DSCH Ctrl to DCH/DCH substate

FFS.

5.5.1.1.7Transition from DCH/DCH or DCH/DCH+DSCH or DCH / DSCH + DSCH Ctrl to Idle
Mode

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

5.5.1.1.8Transition from DCH/DCH or DCH/DCH+DSCH to RACH / FACH substate

Transition to RACH/FACH substate can occur either

a)through the expiration of an inactivity timer (TDCH),
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b)at the end of the time period for which the dedicated / shared channel was allocated or

c)via explicit signalling.

5.5.1.1.9Transition from DCH/DCH or DCH/DCH+DSCH to RACH+FAUSCH/FACH substate

Similar to 5.5.1.1.8, differences FFS.

5.5.1.1.10Transition from DCH/DCH or DCH/DCH+DSCH to RACH/DSCH or
RACH+FAUSCH/DSCH substates

FFS.

5.5.1.1.11Transition from DCH/DCH or DCH/DCH+DSCH to PCH substate

FFS.

5.5.1.1.12Transition from DCH/DCH or DCH/DCH+DSCH to URA Connected state

FFS.

5.5.1.1.13Radio Resource Allocation tasks (DCH/DCH and DCH/DCH+DSCH)

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. Transition out of the
Control only state is either triggered by user capacity allocation or by timeout (no data transaction requests received
within a specified time period).

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). 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.

If during data transfer the UE is unable to transmit at the requested output power when using the peak allocated capacity,
the UE shall reduce transmission rate within the current 10 ms radio frame in order to maintain the closed-loop power
control.

5.5.1.1.14RRC Connection mobility tasks (DCH/DCH and DCH/DCH+DSCH)

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.

5.5.1.1.14.1Localised Service Area (LSA) support

[Editor’s note: A liaison statement to SMG12 has been sent to receive guidance on the functionalities that would
need to be defined in UTRAN to support SoLSA-like (Support of LSA, GSM) services.]

In case of a network-controlled handover procedure, UTRAN shall take into account the local support of LSA service
and the enventual subscription information of the UE to those LSA regarding the provision of service to the UE.

Regarding soft handover, the following principles are applied by UTRAN:
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• For "LSA only" UE, the RRC connection shall be maintained by UTRAN as long as at least one cell of the active set
belongs to a UE subscribed LSA.

• For "LSA exclusive access" cells, UTRAN shall prevent such cell from being part of the active set if the UE has not
subscribed to the corresponding LSA

Regarding network controlled hard handover, the following principles are applied by UTRAN:

• For "LSA only" UE, UTRAN shall prevent the UE from being handed over a cell which does not belong to a UE
subscribed LSA.

• For "LSA exclusive access" cells, UTRAN shall prevent the UE from being handed over such a cell if the UE has not
subscribed to the corresponding LSA

5.5.1.2RACH + (FAUSCH) + (CPCH) / FACH substates

[Note: Channels in parenthesis available after allocation.]

The position of the UE is known by UTRAN on cell level. In the RACH / FACH substate the UE performs the following
actions:

• listens to an FACH

• listens to the BCH transport channel of the serving cell for the decoding of system information messages (FFS)

• initiates a cell update procedure on cell change

• transmits uplink control signals and small data packets on the RACH.

• transmits uplink control signals and larger data packets on CPCH when resources are allocated to cell and UE is
assigned use of those CPCH  resources.

Furthermore, the UE can use the FAUSCH to trigger the allocation of a new DCH by RNC. Further rate adaptation can
be done via the DCCH of the new DCH.

5.5.1.2.1Transition from RACH/FACH to RACH+FAUSCH/FACH substate

FFS.

5.5.1.2.2Transition from RACH+FAUSCH/FACH to RACH/FACH substate

FFS.

5.5.1.2.3Transition from RACH/FACH to DCH/DCH or DCH/DCH+DSCH substates

A transition occurs, when a dedicated transport channel is established via explicit signalling. Examples of these
procedures are given in section Error! Reference source not found..

Details of the transition to DCH/DCH+DSCH FFS.

5.5.1.2.4Transition from RACH+FAUSCH/FACH to DCH/DCH or DCH/DCH+DSCH substates

The state transition is done by using the FAUSCH.

5.5.1.2.5Transition from RACH/FACH or RACH+FAUSCH/FACH to PCH substate

Since the UE performs continuous reception of FACH in this substate, it should be moved to the PCH substate if the
data service has not been active for a while. When an inactivity timer (Trf) expires, the UE state is changed to PCH in
order to decrease power consumption. Also, when coming from PCH substate, and after the cell update procedure has
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been performed, the UE state is changed back to PCH substate if neither the UE nor the network has any data to
transmit.

When coming from the RACH+FAUSCH/FACH substate, the FAUSCH is still available in the PCH substate after the
transition.

5.5.1.2.6Transition from RACH/FACH or RACH+FAUSCH/FACH to Idle Mode

The release of the RRC connection moves the UE to the idle mode.

5.5.1.2.7Transition from RACH/FACH or RACH+FAUSCH/FACH to RACH / DSCH state

FFS.

5.5.1.2.8Transition from RACH/FACH or RACH+FAUSCH/FACH to URA Connected State

To perform the URA update procedure, UE is moved temporarily from URA Connected to RACH / FACH or RACH +
FAUSCH / FACH substate. After the URA update is completed, UE state is changed back to URA Connected.

If FAUSCH is intended to be used in URA Connected State, a FAUSCH transport channel needs to be allocated for the
intended cells in the URA prior to this transition.

5.5.1.2.9Radio Resource Allocation Tasks (RACH/FACH and RACH+FAUSCH/FACH)

In the RACH / FACH substate the UE will monitor an FACH. It is enabled to transmit uplink control signals and it may
be able to transmit small data packets on the RACH. The network can assign the UE stransport channel parameters (e.g.
transport format sets) in advance, to be used when a DCH is used. When the physical channel for DCH is assigned, the
transport channel type is switched to DCH and the assigned TFS can be used.

When there is either user or control data to transmit, a selection procedure determines whether the data should be
transmitted on a common transport channel, or if a dedicated transport channel should be allocated. The selection should
be dynamic and depend on traffic parameters (amount of data, packet burst frequency).

5.5.1.2.10Radio Resource Allocation Tasks (RACH+CPCH/FACH)

The UTRAN can assign CPCH resources to the UE in RACH/FACH substate.  When CPCH resources are assigned,  the
UE will continue to monitor  FACHs. The UE may use the RACH to transmit uplink control signals and small data
packets.  The UE also may choose to transmit data packets, larger than those carried on the RACH, on the CPCH
channel. The UE selects either the RACH or one of the CPCH channels to make maximum use of the capacity available
on that channel.

The UE provides the UTRAN with CPCH measurement data which includes data queue depth (current size of data
buffers), average access time for each CPCH channel used, and average traffic volume on each CPCH channel used.
With these measurands and the UTRAN MAC-d measurement reports, the UTRAN can reallocate network resources on
a periodic basis.  The UTRAN allocates CPCH Sets to each cell and assigns UEs to one of the cell’s CPCH Sets.  The
UEs can dynamically access the CPCH resources without further UTRAN control.

5.5.1.2.11RRC Connection mobility tasks (RACH + (FAUSCH) + (CPCH) /FACH)

[Note: Channels in parenthesis available after allocation.]

In this substate the location of the UE is known on cell level. A cell update procedure is used to report to the UTRAN,
when the UE selects a new cell to observe the common downlink channels of a new Node B. In this substate
measurement reporting and hard handover procedures can be used. Downlink data transmission on the FACH can be
started without prior paging.

In RACH / FACH substate an RACH / FACH cell set comparable to the active set of a dedicated channel in SHO is
maintained both in the UE and in the network. The RACH / FACH cell set representes a list of cells which have the
potential to serve the UE from radio signal strength perspective. The UE performs measurements and reporting for the
RACH / FACH cell set using the same procedures as in DCH/DCH+DSCH substates. The thresholds required for
triggering a measurement report may be different from those in DCH-based substates.
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The RACH/FACH cell set information is used by the network to decide whether the user data can be routed directly via
a cell to a specific UE or soft handover would be required when resuming the DCH operation. In addition, the
RACH/FACH cell set information provides the means for the network to evaluate potential interference conditions and
select a suitable amount of capacity when moving the UE in the DCH active substate, for both uplink and downlink data
transfer.

The UE monitors the broadcast channel and system information on BCCH of its own and neighbour cells and from this
the need for the updating of cell location is identified.

5.5.1.3RACH/DSCH and RACH+FAUSCH/DSCH substates

FFS.

5.5.1.4PCH substate

The position of the UE is known by UTRAN on cell level. In this substate the UE performs the following actions:

• listens to the PCH transport channel for the decoding of paging and notification messages sent by the network

• listens to the BCH transport channel of the serving cell for the decoding of system information messages

• initiates a cell update procedure on cell change.

The DCCH logical channel cannot be used in this substate. If the network wants to initiate any activity, it needs to make
a paging request on the PCCH logical channel in the known cell to initiate any downlink activity.

5.5.1.4.1Transition from PCH to URA Connected State

The only overhead in keeping a UE in the PCH substate is the potential possibility of cell updating, when the UE moves
to other cells.

To reduce this overhead, the UE is moved to the URA Connected State when low activity is observed.  This can be
controlled with an inactivity timer, and optionally, with a counter which counts the number of cell updates.  When the
number of cell updates has exceeded certain limits (a network parameter), then the UE changes to the URA Connected
State.

[Editor’s note: If the coverage area of FAUSCH is expanded from one cell to several cells in the URA in relation to the
execution of this transition, the new FAUSCH allocation information for each new cell in the URA needs to be
exchanged either in RACH+FAUSCH/FACH or a DCH-based substate prior to a transition from PCH to URA
connected state. For proper operation, this shouldn’t be observed as increased activity.]

5.5.1.4.2Transition from PCH to RACH/FACH substate

The UE is transferred to RACH/FACH substate either by a command (packet paging) from UTRAN or through any
uplink access.

5.5.1.4.3Transition from PCH to RACH+FAUSCH/FACH substate

If a valid FAUSCH transport channel is allocated for the current cell, the UE changes to RACH+FAUSCH/FACH
substate as soon as it uses the FAUSCH to allocate a DCH.

5.5.1.4.4Transition from PCH to RACH/DSCH or RACH+FAUSCH/DSCH substates

FFS.

5.5.1.4.5Radio Resource Allocation Tasks (PCH)

In PCH substate no resources have been granted for data transmission. For this purpose, a transition to another substate
has to be executed.
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5.5.1.4.6RRC Connection mobility tasks (PCH)

In the PCH substate, the UE mobility is performed through cell reselection procedures, which may differ from the one
defined in S2.04.

Cell updating is initiated by the UE which, upon the detection of the new cell, moves to RACH/FACH substate and
initiates a cell update procedure in the new cell. After the cell update procedure has been performed, the UE state is
changed back to PCH substate if neither the UE nor the network has any more data to transmit.

5.5.2URA Connected State

In URA Connected State (Figure 6) the location of a UE is known on UTRAN Registration area level.

In this substate the UE performs the following actions:

• listens to the PCH transport channel for the decoding of paging and notification messages sent by the network

• listens to the BCH transport channel of the serving cell for the decoding of system information messages

• initiates a URA updating procedure on URA change.

The DCCH logical channel cannot be used in this substate. If the network wants to initiate any activity, it needs to make
a paging request on the PCCH logical channel within the URA where the location of the UE is known. If the UE needs
to transmit anything to the network, it goes to the RACH/FACH substate of the Cell Connected State. In addition, the
UE can also use the FAUSCH for requesting a DCH in the whole URA or parts of it, if the UE has been allocated - on
entering the connected mode or via explicit signalling later on - a FAUSCH channel for the cell, which the UE is
currently camping on.

The transition to URA Connected State can be controlled with an inactivity timer, and optionally, with a counter which
counts the number of cell updates.  When the number of cell updates has exceeded certain limits (a network parameter),
then the UE changes to the URA Connected State.

URA updating is initiated by the UE which, upon the detection of the Registration area, sends the network the
Registration area update information on the RACH of the new cell.

U R A
Connected

Enter URA
connected state

Enter cell
connected state

Figure 6: URA Connected State

5.5.2.1Transition from URA Connected State to Cell Connected State

Any activity causes the UE to be transferred to RACH / FACH or RACH + FAUSCH / FACH substate of the Cell
Connected State. Uplink access is performed by either RACH or FAUSCH, if a FAUSCH transport channel for the
current cell has been allocated.

Note that the release of an RRC connection is not possible in the URA Connected State. The UE will first move to Cell
Connected State to perform the release signalling.

5.5.2.2Radio Resource Allocation Tasks (URA Connected)

In URA Connected State no resources have been granted for data transmission. For this purpose, a transition to a
suitable substate of Cell Connected State has to be executed.

5.5.2.3RRC Connection mobility tasks (URA Connected)

In URA Connected State the location of a UE is known on UTRAN Registration area level.
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In this state, the UE mobility is performed through URA reselection procedures, which may differ from the definitions in
S2.04. If the new cell belongs to a different URA, the UE moves to RACH/FACH substate of the cell connected state
and initiates a URA update towards the network. After the URA update procedure has been performed, the UE state is
changed back to URA connected state if neither the UE nor the network has any more data to transmit.

5.6Inter-system handover with simultaneous IP and PSTN/ISGN
domain services

[Note: This is an initial assumption that needs to be seen by SMG2 and requiring checking by SMG2, when the work on
this item has progressed.]

5.6.1Inter-system handover UTRAN to GSM / BSS

For a UE in cell Connected state on a dedicated channel using both PSTN / ISDN and IP Domain services the Inter-
system handover procedure is based on measurement reports from the UE but initiated from UTRAN.

The UE performs the Inter-system handover from UTRAN Connected Mode to GSM Connected Mode first. When the
UE has sent handover complete message to GSM / BSS the UE initiates a temporary block flow towards GPRS and
sends a RA update request.

If the Inter-system handover from UTRAN Connected Mode to GSM Connected Mode was successful the handover is
considered as successful regardless if the UE was able to establish a temporary block flow or not towards GPRS.

In case of Inter-system handover failure the UE has the possibility to go back to UTRAN Connected Mode and re-
establish the connection in the state it originated from without attempting to establish a temporary block flow. If the UE
has the option to try to establish a temporary block flow towards GSM / GPRS after Inter-system handover failure is
FFS.

5.6.2Inter-system handover GSM / BSS to UTRAN

For a UE in GSM Connected Mode using both PSTN / ISDN and IP domain services the Inter-system handover
procedure is based on measurement reports from the UE but initiated from GSM / BSS.

The UE performs the Inter-system handover from GSM Connected Mode to UTRAN Connected Mode.

In UTRAN Connected Mode both services are established in parallel.

If the Inter-System handover from GSM Connected mode to UTRAN Connected Mode was successful the handover is
considered as successful.

In case of Inter-system handover failure the UE has the possibility to go back to GSM Connected Mode and re-establish
the connection in the state it originated from.



3GPP

1

1

3GPP TSG-RAN WG 2 meeting #7 Document R2 99b14
Malmö, 20-24 September 1999

3G CHANGE REQUEST Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.

Current Version: 3.0.025.303 CR 014
3G specification number ↑ ↑ CR number as allocated by 3G support team

For submision to TSG RAN#5 for approval X (only one box should

list TSG meeting no. here ↑ for information be marked with an X)

Form: 3G CR cover sheet, version 1.0        The latest version of this form is available from: ftp://ftp.3gpp.org/Information/3GCRF-xx.rtf

Proposed change affects: USIM ME X UTRAN X Core Network
(at least one should be marked with an X)

Source: Nokia Date: 20/09/99

Subject: Editorial renaming request

3G Work item:

Category: F Correction
A Corresponds to a correction in a 2G specification

(only one category B Addition of feature
shall be marked C Functional modification of feature
with an X) D Editorial modification X

Reason for
change:

• The differences of radio access bearer and radio bearer have been clarified and
the term to be used in RAN WG2 documentation is radio bearer. Thus the
appropriate renaming is proposed.

• After proposed renaming the signalling link can also be interpreted as one radio
bearer. Therefore the former "Radio Access Bearer And Signalling Link
Reconfiguration” procedure is proposed to be renamed to “Radio Bearer
Reconfiguration”.

Clauses affected: Appropriate renaming is proposed throughout the document.

Other specs Other 3G core specifications →  List of CRs:
affected: Other 2G core specifications →  List of CRs:

MS test specifications →  List of CRs:
BSS test specifications →  List of CRs:
O&M specifications →  List of CRs:

Other
comments:

help.doc

  <--------- double-click here for help and instructions on how to create a CR.



3GPP

8

8

4 General Description of Connected Mode
The connected mode is entered when the RRC connection is established. The UE is assigned a radio network temporary
identity (RNTI) to be used as UE identity on common transport channels. Two types of RNTI exist. The Serving RNC
allocates an s-RNTI for all UEs having an RRC connection. The combination of s-RNTI and an RNC-ID is unique
within a PLMN. c-RNTI is allocated by each Controlling RNC through which UE is able to communicate on DCCH. c-
RNTI is always allocated by UTRAN when a new UE context is created to an RNC, but the UE needs its c-RNTI only
for communicating on common transport channels.

The UE leaves the connected mode and returns to idle mode when the RRC connection is released or at RRC connection
failure.

Within connected mode the level of UE connection to UTRAN is determined by the quality of service requirements of
the active radio access bearers and the characteristics of the traffic on those bearers.

The UE-UTRAN interface is designed to support a large number of UE:s using packet data services by providing
flexible means to utilize statistical multiplexing. Due to limitations, such as air interface capacity, UE power
consumption and network h/w availability, the dedicated resources cannot be allocated to all of the packet service users
at all times.

The UE state in the connected mode defines the level of activity associated to the UE. The key parameters of each state
are the required activity and resources within the state and the required signalling prior to the data transmission. The
state of the UE shall at least be dependent on the application requirement and the period of inactivity.

Common Packet Channel (CPCH) uplink resources are available to UE’s with an access protocol similar to the RACH.
The CPCH resources support uplink packet communication for numerous UEs with a set of shared,  contention-based
CPCH channels allocated to the cell.

Packet Services can be supported also using the FAUSCH, by means of which a dedicated transport channel can be
allocated for data transmission.

The different levels of UE connection to UTRAN are listed below:

• No signalling connection exists
The UE is in idle mode and has no relation to UTRAN, only to CN. For data transfer, a signalling
connection has to be established.

• Signalling connection exists
When at least one signalling connection exists, the UE is in connected mode and there is normally an RRC
connection between UE and UTRAN. The UE position can be known on different  levels:

• UTRAN Registration Area (URA) level
The UE position is known on URA level. The URA is a set of cells

• Cell level
The UE position is known on cell level. Different transport channel types can be used for data
transfer:

• Common transport channels (RACH / FACH, DSCH, CPCH)

• Dedicated transport channels (DCH) (FAUSCH can be used to allocate a dedicated transport
channel for data transmission.)

Assuming that there exists an RRC connection, there are two basic families of RRC connection mobility procedures,
URA updating and handover. Different families of RRC connection mobility procedures are used in different levels of
UE connection (cell level and URA level):

• URA updating is a family of procedures that updates the UTRAN registration area of a UE when an RRC
connection exists and the position of the UE is known on URA level in the UTRAN.
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• Handover is a family of procedures that adds or removes one or several radio links between one UE and
UTRAN when an RRC connection exists and the position of the UE is known on cell level in the UTRAN.



3GPP

20

20

6 Radio Access Bearer Control – Overview of Procedures

6.1 Configurable parameters
The following layer 1, MAC and RLC parameters should be able to configure by RRC. The list is not complete.

• Radio access bearer parameters, e.g.

• RLC parameters per RLC link (radio access bearer), which may include e.g. PDU size and timeout values.
Used by RLC.

• Multiplexing priority per DCCH/DTCH. Used by MAC in case of MAC multiplexing of logical channels.

• Transport channel parameters, e.g.

• Scheduling priority per transport channel. Used by MAC in case of layer 1multiplexing of transport channels.

• Transport format set (TFS) per transport channel. Used by MAC and L1.

• Transport format combination set (TFCS) per UE. Used by MAC and L1.

• Allowed subset of TFCS per UE. Used by MAC.

• CPCH access parameters per CPCH channel. [Details are FFS.]  Used by MAC and L1.

• Physical channel parameters, which may include e.g. carrier frequency and codes. Used by L1.

6.2 Typical configuration cases
 The table below gives a proposal which main combination cases of parameter configuration that shall be supported, in
terms of which parameters that shall be able to configure simultaneously (by one procedure). Note that the “Transport
channel type switching” is not a parameter as such, it only indicates that switching of transport channel type may take
place for that combination case.

 Parameter  Layer  A  B  C  D  E F

 Radio access
bearer
parameters

 RLC parameters  RLC  X      

  Logical channel
multiplexing priority

 MAC  X      

 Transport
channel
parameters

 Transport channel
scheduling priority

 MAC  X      

  TFS  L1+MAC  X  X     

  TFCS  L1+MAC  X  X     

  Subset of TFCS  MAC      X  X

  Transport channel
type switching

 MAC  X  X  X    

 Physical channel parameters  L1  X  X  X  X   

 

 Table 1. Typical configuration cases. An “X” indicates that the parameter can (but need not) be configured.
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 Case A is typically when a radio access bearer is established or released, or when the QoS of an existing radio access
bearer or the signalling link need to be changed (the necessity of change of QoS is FFS).

 Case B is when the traffic volume of a radio access bearer has changed so the TFS used on the DCH need to be changed,
which may in turn affect any assigned set of physical channels. Another example is to make the UE use a new transport
channel and at the same time supplying the TFS for that channel.

 Case C is when the traffic volume of one radio access bearer has changed so that the used transport channel type is
changed, e.g. from RACH/FACH to DCH/DCH or when the CPCH Set assigned to a UE is switched. This case includes
the assignment or release of a set of physical channels.

 Case D is e.g. the change of used DL channelization code, when a DCH is currently used. No transport channel type
switching take place.

 Case E is a temporary restriction and/or a release of restriction for usage of the TFCS by the UE (total uplink rate).

 Case F is used to dynamically control the allocation of resources on uplink DCHs in the CRNC, using broadcast
information such as transmission probability and maximum bit rate.

6.3 RRC Elementary Procedures

6.3.1 Category 1: Radio Access Bearer Configuration

 The first category of procedures includes Case A and are characterized by:

• Are executed upon request by higher layers and the parameter configuration is based on QoS

• Affects L1, MAC and RLC.

 There are three RRC procedures included in this category:

• Radio Access Bearer Establishment. This procedure establishes a new radio access bearer. The establishment
includes, based on QoS, assignment of RLC parameters, multiplexing priority for the DTCH, CPCH Set
assignment, scheduling priority for DCH, TFS for DCH and update of TFCS. It may also include assignment of a
physical channel(s) and change of the used transport channel types / RRC state.

• Radio Access Bearer Release. This procedure releases a radio access bearer. The RLC entity for the radio access
bearer is released. The procedure may also release a DCH, which affects the TFCS. It may include release of
physical channel(s) and change of the used transport channel types / RRC state.

• Bearer Reconfiguration. This procedure reconfigures parameters for a radio access bearer (e.g.or the signalling
link) to reflect a change in QoS. It may include change of RLC parameters, change of multiplexing priority for
DTCH/DCCH, CPCH Set assignment, change of DCH scheduling priority, change of TFS for DCH, change of
TFCS, assignment or release of physical channel(s) and change of used transport channel types. [Note: The
necessity of this procedure is FFS.]

6.3.2 Category 2: Transport Channel Configuration

 The second category of procedures includes Case B and are characterized by:

• Configuration of TFS for a transport channel and reconfiguration of TFCS is done, but sometimes also physical
channel parameters.

• Affects L1 and MAC.

• Switching of used transport channel(s) may take place.

 There is one RRC procedure included in this category:

• Transport Channel Reconfiguration. This procedure reconfigures parameters related to a transport channel such
as the TFS. The procedure also assigns a TFCS and may change physical channel parameters to reflect a
reconfiguration of a transport channel in use. [Note: It is expected that the configuration of TFS/TFCS needs to be
done more seldom than the assignment of physical channel. A “pre-configuration” of TFS/TFCS of a transport
channel not in use can be done by this procedure, to be used after transport channel type switching when the
physical channel is assigned.]
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6.3.3 Category 3: Physical Channel Configuration

 The third category of procedures includes the cases C and D and are characterized by:

• May assign or release a physical channel for the UE (which may result in transport channel type switching)

• May make a combined release and assignment (replacement) of a physical channel in use (which does not result in
transport channel type switching / change of RRC state).

• Affects mainly L1, and only the transport channel type switching part of MAC.

• The transport format sets (TFS and TFCS) are not assigned by this type of procedure. However, the UE can be
directed to a transport channel, which TFS is already assigned to the UE.

 There is one RRC procedure included in this category:

• Physical Channel Reconfiguration. This procedure may assign, replace or release a set of physical channels used
by an UE. As a result of this, it may also change the used transport channel type (RRC state). For example, when the
first physical channel is assigned the UE enters the DCH/DCH state. When the last physical channel is released the
UE leaves the DCH/DCH state and enters a state (and transport channel type) indicated by the network. A special
case of using this procedure is to change the DL channelization code of a dedicated physical channel. [Note: The
procedure does not change the active set, in the downlink the same number of physical channels are added or
replaced for each radio link.]

6.3.4 Category 4: Transport Format Combination Restriction

 The fourth category of procedures includes Case E and are characterized by:

• Does only control MAC by means of the transport format combinations that may be used within the set without
affecting L1.

 There is one RRC procedure included in this category:

• Transport format combination control.  The network uses this procedure towards an UE, to control the used
transport format combinations in the uplink within the transport format combination set.

6.3.5 Category 5: Uplink Dedicated Channel Control in CRNC

The fifth category of procedures includes Case F and are characterized by:

• Does control UE MAC by means of broadcasting transmission probability and maximum total bit rate that shall be
used for uplink DCHs, which are under control by this procedure.

 There is one RRC procedure included in this category:

• Dynamic Resource Allocation Control of Uplink DCHs : The network uses this procedure towards all UEs, to
control the probability of transmission and the maximum total bit rate used by uplink DCHs, which are under
control by this procedure.
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3.1.1.1 Asymmetric transport channel reconfiguration

 [Note1: This procedure requires new functionality on Iub and is included as FFS, pending confirmation from RAN
WG3.]

[Note2: Whether a new procedure is needed, or if the proposal could be incorporated as an enhancement to one of the
old procedures is FFS.]

[Note : This procedure is considered for Release 00]

The RNC has initially sent one or more channel configurations (cfg1, cfg2, cfg3...) to each Node B and to the UE, e.g. at
RAB Setup.

When a DCH configuration is to be modified, the RNC sends a TRANSPORT CHANNEL RECONFIGURE message to
the UE, indicating the new configuration to be applied (e.g. change from cfg3 to cfg2). Each Node B can then configure
its physical layer to receive in the new configuration mode at a given radio frame number.

Upon reception of the TRANSPORT CHANNEL RECONFIGURE message, the UE reconfigures uplink L1 and L2
resources and starts to transmit data with the new configuration. In downlink, the UE can switch to the new
configuration after a certain time which corresponds basically to the round trip delay. The UE may also avoid any data
loss by temporarily performing double decoding.

When a Node B detects the new configuration at the specified radio frame, this is signalled to the RNC over the Iub. If
the expected configuration is not detected, then the Node B can revert back to the old configuration.  When the RNC
detects, from one or more Node Bs, that the new configuration is applied by the UE on the uplink, it starts sending to
every Node B, downlink DCH Iub frames with an indication of the new mode to be applied.

UE-RRC UE-RLC UE-MAC UE-L1 Node B-L1 Node B-MAC RNC-L1

Uu Iub

CMAC-D / SH-Config-REQ

CRLC-Config-REQ

CPHY-RL-Modify-REQ (cfg 2)

(Acknowledged or unacknowledged optional)

DCCH: DCH: [Transport Channel Reconfigure, cfg2]
RLC-Data-IND

[Transport Channel Reconfigure]

CRNC-MAC

DL Data transmission (cfg2)

Cfg2 detected

Cfg3
Cfg3

Cfg3
Cfg3

Cfg2

DCCH: DCH: [Transport Channel Reconfigure Complete]

Figure 1: Asymmetric DCH Reconfiguration
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7.7.2 Random access transmission sequence (FDD)

7.7.3 Random access transmission sequence (TDD)

UE-MAC UE-PHY Node B-PHY RNC-MAC

Uu Iub

PHY-Data-REQ

Q

RACH  Data
MAC-Data-IND

Evaluation of the
MAC header

CPHY-TrCH-Config-REQ
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The RACH is configured once via a CPHY-TrCH-Config-REQ primitive. This primitive needs to be used only for initial
configuration (e.g. power parameter) or when a parameter shall be changed, not for every RACH transmission.

The CMAC-Config-REQ primitive is used to configure MAC parameters required for the random access procedure. The
parameters could include random access control parameters such as, persistence value and Access Service Class (ASC)
parameters

When there is data to be transmitted on the RACH, i.e. reception of a MAC-Data-REQ primitive, the RACH
transmission control procedure is started.

After some backoff, a primitive PHY-Data-REQ is sent to L1,  which triggers the PRACH message transmission, i.e. the
physical layer selects a PRACH spreading-code without further backoff delay imposed on L1, but within the ASC



constraints.. Note that the backoff  time on MAC may in certain conditions be set to zero (e.g. when the uplink load is
low).

At the UTRAN-side MAC the further processing of received RACH message depends on the MAC header. An
acknowledgement that the message was received correctly is given by a RRC procedure. In case of transparent RLC,
message retransmission shall be handled entirely on RRC employing retransmission timers. In case of non-transparent
RLC, the timers are controlled by the RLC. The parameters of PRACH transmission are chosen such that the number of
retransmissions for the messages are kept low. Message loss on the PRACH should be due to a collision on the same
spreading code.


