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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 paramete
necessary for traffic volume measurement from Measurement Control message or System information message sent by RR
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 tc
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
bearer reconfiguration, transport channel reconfiguration, physical channel reconfiguration or transport channel combinatior
control procedure. The report mode, periodic and event-triggered, can be used exclusively, or simultaneously as shown il

figure 1.

Uu lub
UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘ UE-PHY NodeB-PHY ‘RNC-MAC‘ ‘RNC-RLC‘ ‘RNC-RRC

BCCH: System Information Message
[Traffic Volume Measurement]

DCCH: MEASUREMENT CONTROL Message
[Traffic Volume Measurement]

Q

CMAC-MEASUREMENT-REQ »

MAC-DATA-REQ

g Report

MAC-DATA-RE Interval

MAC-DATA-RE

Threshold Report
Interval
exceeds

CMAC-MEASUREMENT-IND

CMAC-MEASUREMENT-IND

CMAC-MEASUREMENT-IND

Decide to
report

A

DCCH: MEASUREMENT REPORT Message N
[Traffic Volume Measurement]

Choose Action
accordingly

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

ﬁ

[Fig 1 Traffic Volume Measurement Report Procedure]
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5.5.1.1 DCH / DCH, DCH / DCH + DSCH and DCH / DSCH + DSCH Citrl 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 FE@itdrs 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 n{essalges
« 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.

3GPP



TS 25.303 V3.0.0 (1999-06) 16

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.

55.1.3 RACH/DSCH and RACH+FAUSCH/DSCH substates
FFS.

55.14 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

5.5.24 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.

3GPP
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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 initiate:
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 decreas
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
TES for the impacted radio bearer.

The codec mode adaptation in the UE may be initialised e.q. 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 nev
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

Uu |Ub

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

CPHY-TrCH-Canfig-REQ

CMAC-Config-REQ

MAC-Data-REQ

Initial
backoff time

PHY-Data-REQ
o [ Access Service

Class,..]
Preamble transmission with
power ramping
AICH[‘Nack”
@ion ~~~~~~~~~~~~~ | __| Nack may be
PHY-Status-IND sent or not
subsequent
backoff time
PHY-Data-REQ
[ Access Service
Class,..]
Increment preamble Preamble transmission with
retransmission power ramping
cycle counter
PHY-Status-IND AICH[“ack”
RACH [Data

»
»
MAC-Data}IND

Evaluation of the
MAC header

|
[ . | | | [

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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2 3G 25.303 Version 3.0.0 (1999-06)

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 messa
specifies the physical resources and the period of time the MAC-sh can transfer tha tedJ&CH 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 PDSC
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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in Connected Mode
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Specification.
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n-addition-te-deseribing-the-states-andrelated-transitibhis 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 primi
to illustrate the functional split between the layers, as well as the combination of elementary procedures for selected exampl

The peer-to-peer elementary procedure descriptions are described in the related protocol descriptions /1, 2, 3/ and they are
not within the scope of this document.

The interlayer procedures in this document are informative.
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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 radiacecesdearers 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

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

e 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.

3GPP 8



» 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 9
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6 Radio Aceess-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.
+ Radioaccesdbearer parameters, e.g.

e RLC parameters per RLC link (radi@cesdearer), which may include e.g. PDU size and timeout values.
Used by RLC.

e Multiplexing priority per DCCH/DTCH. Used by MAC in case of MAC multiplexing of logical channels.
e Transport channel parameters, e.g.
e Scheduling priority per transport channel. Used by MAC in case of layer 1multiplexing of transport channels.
e Transport format set (TFS) per transport channel. Used by MAC and L1.
e Transport format combination set (TFCS) per UE. Used by MAC and L1.
e Allowed subset of TFCS per UE. Used by MAC.
¢ CPCH access parameters per CPCH channel. [Details are FFS.] Used by MAC and L1.

e 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
Radicaceess | RLC parameters RLC X
bearer
parameters
Logical channel MAC X
multiplexing priority
Transport Transport channel MAC X
channel scheduling priority
parameters
TFS L1+MAC | X | X
TFCS L1+MAC | X | X
Subset of TFCS MAC X | X
Transport channel MAC X | X | X
type switching
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.

3GPP 20
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Case A is typically when a radazcesdearer is established or released, or when the QoS of an existingaasls
bearemrthe-signalling-linkneed to be changed (the necessity of change of QoS is FFS).

Case B is when the traffic volume of a radiesdearer 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 raglieesdbearer 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
e Affects L1, MAC and RLC.

There are three RRC procedures included in this category:

« Radio AccessBearer Establishment.This procedure establishes a new ragticesdearer. 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 AccessBearer ReleaseThis procedure releases a radizesdearer. The RLC entity for the radi@cess
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 rackesdearerne.gor 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 chaniidtiypéhe
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:

e 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 Udinte: 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).

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

e 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 physica[dbsnriEhe
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 DCHSs, 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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7 TS 25.301 V3.1.0 (1999-06)

om RAN

o one of the

[Note : This procedure is considered for Release 00]

The RNC has initially sent one or more channel configurations (cfgl, 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 lub. 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 lub frames with an indication of the new mode to be applied.

Uu lub

‘ UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ ‘ UE-L1 ‘ ‘ Node B-L1 ‘ ‘NodeB-MAC‘ ‘ RNC-L1 ‘ ‘CRNC-MAC

DCCH: DCH:|[Transport Ghannel Recpnfigure, cfg2]

RLC-Data-IND «
r (Acknowledged|or unacknoyvledged optional)

[Transport Channel Reconfigure]

Cfg3
Cfg3
Cfg3

CPHY-RL-Modify-REQ (cfg 2) > Cfg3

[Cig2 detected |
CMAC-D / SH-Config-REQ »

Cfg2
CRLC-COnfig-REQ'

DCCH: DCH:|[Transport Ghannel Recpnfigure Complete]

| DL Data transmission (cfg2)

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)

Uu lub
UERRC | | UE-mAC | | UEPHY | | Node B-PHY | | RNC-MAC | [ RNC-RRC
CPHY-TrCH-Canfig-REQ
CMAC-Config-REQ
MAC-Data-REQ
] _
RRC sets a
timer and backoff time
waits for an
ACK from
the UTRAN
on the FACH PHY-Data-REQ
gl L
X RACH | Data #X
(collision)
Expiry of )
i CPHY-TrCH-Copnfig-REQ
timer Ly
CMAC-Config-REQ
MAC-Data-REQ
RRC sets a
timer and
waits for an backoff time
ACK from
the UTRAN
on the FACH oHY-DaeRE
DaaREQ RACH| Data
P MAC-Data{IND g
»

Evaluation of the
MAC header

MAC-Data-IND

ACK is sent on the FACH.

A

1 | | | | | |

The RACH is configured once via a CPHY-TrCH-Config-REQ primitive. This primitive needs to be used only for initial
configuration (e.q. 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.q. 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.




