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7 Radio Bearer Control

7.1 Usage of Radio Bearer Control procedures

Radio Bearer (RB) Control procedures are used to control the UE and system resources. This subclause explains how the
system works with respect to these procedures and how e.g. traffic volume measurements and/or inactivity timers could trigger
these procedures. In order to optimize the system resources and the UE battery consumption, UTRAN may use the traffic
volume measurements and/or inactivity timersin Streaming, Interactive and Background traffic classes.

7.1.1 Examples of Radio Bearer Setup

In order to set up anew RB, a RRC connection must have been established, and some NAS negotiation has been performed.
The RB Setup message comes from UTRAN and depending on the requirement of the service a common or a dedicated
transport channel could be used. In the example below the UE is using a common transport channe for the RRC connection
and gtays on the common transport channdl after the RB setup.

However, transport channed parameters such as transport formats and transport format combinations are configured not only
for the used common transport channd, but also for dedicated transport channd for future use.

All physical parameters are the same before and after the RB setup in this example.

Configuration in L2 before Setup Configuration in L2 after Setup
Signdling Signdling
bearer bearer RB1
RLC RLC RLC
MAC-d DCCH MAC-d DC(CH DTCH
|Channel Switching| |Channel Switching|
| |

| MUX |

—— |

MAC-c MAC-c
RNTI MUX RNTI MUX
| MUX | | MUX |
1 1
Common channel (FACH) Common channel (FACH)

Figure 7-1: Configuration of L2 in the UTRAN DL before and after the RB setup

Detailed examples of messages exchange and parameters used are reported in Annex B, Subclause B. 1.

7.1.2 Examples of Physical Channel Reconfiguration
This RRC procedure is used to reconfigure the Physical channel and can by that aso trigger Transport channel type switching.

Below several examples of Physical Channel reconfigurations are shown, triggered by different amount of UL or DL data.

7.1.2.1 Increased UL data, with switch from RACH/FACH to DCH/DCH

A UE that isin the RACH/FACH substate can transmit a small amount of user data using the common transport channds. For
larger amountsit is more appropriate to use a dedicated transport channel. Since each UE doesn't know the total 1oad situation
in the system UTRAN decides if a UE should use common transport channels or a dedicated transport channd.

The monitoring of UL capacity need ishandled by a UTRAN configured measurement in the UE. When the Transport Channel
Traffic Volume (eguivalent to the total sum of Buffer Occupancies of logical channels mapped onto the transport channd) in
the UL increases over a certain threshold the UE sends ameasurement report to UTRAN. Thisthreshold to trigger thereport is
normally given in System Information, but UTRAN can & so control the threshold in a UE dedicated Measurement Control
message.
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Since, UTRAN hasthe current status of thetotal UL need it can decide which UEs that should be switched to a dedicated
transport channdl. If UTRAN has pre-configured the transport formats and transport format combinations to be used on the
dedicated transport channel for the UE, a Physical channel reconfiguration procedure could be used to assign dedicated
physical resources.

The spreading factor for the physical channels assigned then give, which transport format combinationsthat are allowed to use.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration
Signdlin Signdlin
gearer ° RB1 gearer ° RB1
RLC RLC RLC RLC
MAC-d DCCH DTCH MAC-d DCLCH DTCH
|Channel Switching| |Channel Switching|
[ [
| MUX |
[
. | TFCSdect |
MAC-c I I
RNTI MUX DCH1 DCH2
| MUX |

1
Common channel (RACH)

Figure 7-2: Configuration in the UTRAN UL before and after the Physical channel reconfiguration

Detailed examples of messages exchange and parameters used isreported in Annex B, Subclause B.2.1.

7.1.2.2 Increased DL data, no Transport channel type switching

If the Transport Channel Traffic Volume increases above a certain threshold in the network the UTRAN can do a physical
channel reconfiguration. Here the UE uses a dedicated transport channd, and this procedure is used to decrease the spreading
factor of the physical dedicated channdl. Thisway this variable bitrate service increases the throughput on the downlink.

A variable bitrate service that has large traffic variations should have transport formats and transport format combinations
defined for lower spreading factors than currently used on the physical channel. Then after the physical channd
reconfiguration that lowers the spreading factors these transport formats and transport format combinations could be used to
increase the throughput for this user.

However, if the transport formats and transport format combinations have not been previoudy defined to support alower
spreading factor, a Transport channe reconfiguration must be used instead in order to get any increased throughput.

Only downlink physical parameters are changed here since the uplink in this scenario doesn't need to increase its capacity.

Detailed examples of messages exchange and parameters used isreported in Annex B, Subclause B.2.2.

7.1.2.3 Decrease DL data, no Transport channel type switching

Since downlink channdlisation codes are a scarce resource a UE with atoo high, allocated gross hit rate (low spreading factor)
must be reconfigured and use a more appropriate channdisation code (with higher spreading factor). This could be triggered by
athreshold for the Transport Channd Traffic Volume and some inactivity timer, i.e. that the Transport Channel Traffic
Volume stays a certain time below thisthreshold.

After the physical channd has been reconfigured, some of the transport formats and trangport format combinations that require
alow SF can not be used. However, these are stored and could be used if the physical channel isreconfigured later to usea
lower spreading factor.

Detailed examples of messages exchange and parameters used isreported in Annex B, Subclause B.2.3.

7.1.2.4 Decreased UL data, with switch from DCH/DCH to RACH/FACH

In the network the UE traffic can be evaluated and the network can observe which transport format combinationsthat are used
in the UL. The network could also simply look at how much data the UE transmits or use measurement reports.
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If the UE istranamitting alow amount of data in the uplink and thereis little traffic in the downlink, this could trigger aswitch
from a dedicated transport channd to a common transport channel. Depending on if the already defined RACH/FACH
configuration is possible/preferred in the cell that the UE will be in after the switch, a Transport channel reconfiguration or a
Physical channel reconfiguration procedureis used.

In the example below the UE has stayed in cells with asimilar RACH and FACH configuration when using a dedicated
trangport channel. Therefore, the Physical channd reconfiguration procedure can be used. In 8.1.3.2 thisis not the case and a
Transport channd reconfiguration is used instead.

After the UE has performed the transport channel type switch to the RACH/FACH substate, al transport channd parameters
such astransport formats for the dedicated transport channd are stored. The same configuration of the dedicated transport
channels could then be reused if the UE switches back to the DCH/DCH substate.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration

Signallin Signalling
gearer ; RB1 bearer RB1
RLC RLC RLC RLC
MAC-d DCH DTCH MAC-d DC{CH DTCH
[Channel Switching] |cr|uanne| SNitchilng|
| MUX |
I
| TFC Sdlect | TG G {
! ] RNTI MUX
DCH1 DCH2

| MUX |

Common channelI (RACH)

Figure 7-3: Configuration in the UTRAN UL before and after the Physical channel reconfiguration

Detailed examples of messages exchange and parameters used isreported in Annex B, Subclause B.2.4.

7.1.3 Examples of Transport Channel Reconfiguration

This RRC procedure is used to reconfigure the transport channel and the physical channels, and can by that also trigger
Transport channel type switching.

Below, several examples of Transport channel reconfiguration are shown, triggered by different amount of UL or DL data.

7.1.3.1 Increased UL data, with no transport channel type switching

When a UE Transport Channel Traffic Volume increases above a certain threshold, a measurement report is sent to UTRAN.
Depending on the overall load situation in the network the UTRAN could decide to increase the uplink capacity for a UE.
Since every UE hasits "own" code tree, thereis no shortage of UL codes with alow spreading factor, and all UEs can have a
low spreading factor code all ocated.

Therefore, instead of channelisation code assignment as used in the DL, load contral in the UL ishandled by the allowed
trangport formats and transport format combinations for each UE. To increase the throughput for a UE in the uplink, UTRAN
could send a Transport channel reconfiguration or a TFC Control message.

Here a Transport channel reconfiguration is used. Although, the TFC Control procedureis believed to requireless signalling it
can only restrict or remove restrictions of the assigned transport format combinations and that may not aways be enough. If a
reconfiguration of the actua transport formats or transport format combinationsis required, the Transport channel
reconfiguration procedure must be used instead.

In the example bel ow, the UE is alowed to send more datain the UL when on dedicated transport channd, although the
common transport channd configuration is ill the same. To make use of the new transport format combinations the physical
channd must also be reconfigured to allow alower spreading factor.

Detailed examples of messages exchange and parameters used isreported in Annex B, Subclause B.3.1.
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7.1.3.2 Decreased DL data, with switch from DCH/DCH to RACH/FACH

In the network the downlink traffic to a UE can be evaluated and the network can observe which transport format combinations
that are used.

If alow amount of datais sent to the UE in the downlink and thereislittle traffic in the uplink, this could trigger a switch from
a dedicated transport channel to a common transport channd. Depending on if the aready defined RACH/FACH configuration
is possible/preferred in the cell that the UE will be connected to after the switch, a Transport channel reconfiguration or a
Physical channel reconfiguration procedureis used. In this example the UE has moved to cells with a different FACH or
RACH configuration when using a dedicated transport channel, so a Transport channel reconfiguration procedure must be
used.

When the UE do the switch from a dedicated transport to a common transport channe the RACH and FACH transport
channels arereconfigured with new transport formatsif the old configuration is not supported in the new cell. What physical
common channel to be used is pointed out in the physical channel parameters.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration
Signdling Signdling
bearer RB1 bearer RB1
RLC RLC RLC RLC
MAC-d DQCH DT|ICH MAC-d DC(CH DTCH
|Channel Switching| |Channel Switching|
[ [
| MUX |
[
I
| __TFC Sdect | MAC-C
DCH1 DCH2 RNTI MUX
| MUX |

1
Common channel (FACH)

Figure 7-4: Configuration in the UTRAN DL before and after the Transport channel reconfiguration

Detailed examples of messages exchange and parameters used isreported in Annex B, Subclause B.3.2.

7.1.4 Examples of Radio Bearer Reconfiguration

A RB reconfiguration is here used to change how the MUX in MAC of logical channels belonging to different RBsis
configured.

The RB Reconfiguration message includes parameters for the new multiplexing configuration in MAC, and areconfiguration
of the Transport channd that both RBs will use. The old obsolete transport channe is aso removed (here DCH3 is removed).
All other parameters associated with the RBs are unchanged.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration
Signdling Signdling
bearer RB1 RB2 bearer RB1 RB2
RLC RLC RLC RLC RLC RLC
MAC-d pDCCH DTCH DTEH ||MACd DCCH DTCH DTCH
| Channel Switching | | Channel Switching |
[ [
| MUX |
I
| TFC Sdlect | | TFC Sdlect |
T T T T T
DCH1 DCH2 DCH3 DCH1 DCH2

Figure 7-5: Configuration in the UTRAN DL before and after the RB reconfiguration

Detailed examples of messages exchange and parameters used isreported in Annex B, Subclause B.4.
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