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Foreword

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

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

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present 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 and interlayer dependencies are described in the related protocol descriptions /1, 2, 3/
and they are thus not within the scope of the present document.

Theinterlayer procedures and interlayer dependenciesin the present document are informative.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

¢ References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

¢ For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 25.321: "Medium Access Control (MAC) protocol specification™.
[2] 3GPP TS 25.322: "Radio Link Control (RLC) protocol specification".
[3] 3GPP TS 25.331: "Radio Resource Control (RRC) protocol specification".
[4] 3GPP TS 25.304: "UE Proceduresin Idle Mode and Procedures for Cell Reselection in Connected
Mode".
[5] 3GPP TS 25.301: "Radio Interface Protocol Architecture”.
[6] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".
[7] 3GPP TS 25.323: "Packet Data Convergence Protocol (PDCP) specification™.
[8] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in [8] apply.

3.2 Abbreviations

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

ASC Access Service Class

DC-SAP Dedicated Control SAP

DCH Dedicated transport CHannels
RNTI Radio Network Temporary |dentity
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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 ssRNTI for all UEs having an RRC connection. The combination of ssRNTI and an RNC-ID
isunique within a PLMN. c-RNTI is alocated by each Controlling RNC through which UE is able to communicate on
DCCH. c-RNTI isaways allocated by UTRAN when a new UE context is created to an RNC, but the UE needsiits 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 bearers and the characteristics of the traffic on those bearers.

The UE-UTRAN interfaceis designed to support a large number of UEs using packet data services by providing
flexible meansto 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 al times.

Variable rate transmission provides the means that for services of variable rate the data rate is adapted according to the
maximum allowable output power.

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 |east be dependent on the application requirement and the period of inactivity.

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

- No signaling connection exists
The UE isin 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 isin 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 isknown on URA level. The URA isaset of cells

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

- Common transport channels (RACH / FACH, DSCH)
- Dedicated transport CHannels (DCH)

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 afamily 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;

- handover isafamily of proceduresthat 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.
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5 Radio Bearer Control - Overview of Procedures

5.1 Configurable parameters

The following layer 1, MAC and RLC parameters should be configurable by RRC. Thelist is not complete.
- Radio bearer parameters, e.g..

- RLC parameters per RLC link (radio 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 Imultiplexing of transport channels.
- Transport format set (TFS) per transport channel. Used by MAC and L 1.
- Transport format combination set (TFCS) per UE. Used by MAC and L 1.
- Allowed subset of TFCS per UE. Used by MAC.

- Physical channel parameters, which may include e.g. carrier frequency and codes. Used by L 1.

5.2 Typical configuration cases

Table 1 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.

Table 1: Typical configuration cases.
An "X" indicates that the parameter can (but need not) be configured

Parameter Layer A|B|C|[D]|E F
Radio bearer RLC parameters RLC X
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

Case A istypically when aradio bearer is established or released, or when the QoS of an existing radio bearer need to
be changed.

Case B is when the traffic volume of aradio 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 iswhen the traffic volume of one radio bearer has changed so that the used transport channel type is changed,
e.g. from CELL_FACH to CELL_DCH. This case includes the assignment or release of a set of physical channels.
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Case D ise.g. the change of used DL channelisation code, when aDCH is currently used. No transport channel type
switching takes place.

Case E isatemporary restriction and/or arelease of restriction for usage of the TFCS by the UE (total uplink rate).

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

5.3 RRC Elementary Procedures

5.3.1 Category 1: Radio Bearer Configuration

Thefirst 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;
- affectsL1, MAC and RLC.

There are three RRC procedures included in this category:

- Radio Bearer Establishment: this procedure establishes a new radio bearer. The establishment includes, based
on QoS, assignment of RLC parameters, multiplexing priority for the DTCH, 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 Bearer Release: this procedure releases aradio bearer. The RLC entity for the radio 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.

- Radio Bearer Reconfiguration: this procedure reconfigures parameters for aradio bearer (e.g. the signalling
link) to reflect a change in QoS. It may include change of RLC parameters, change of multiplexing priority for
DTCH/DCCH, 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.

5.3.2 Category 2: Transport Channel Configuration

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

- configuration of TFS for atransport channel and reconfiguration of TFCS is done, but sometimes also physical
channel parameters;

- affectsL1 and MAC;
- switching of used transport channel(s) may take place.
Thereis one RRC procedure included in this category:

- Transport Channel Reconfiguration: this procedure reconfigures parameters related to a transport channel
such asthe TFS. The procedure also assigns a TFCS and may change physical channel parameters to reflect a
reconfiguration of atransport channel in use.

NOTE: Itisexpected 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 atransport 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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5.3.3 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);

affectsmainly L1, and only the transport channel type switching part of MAC;

- thetransport format sets (TFS and TFCS) are not assigned by this type of procedure. However, the UE can be
directed to a transport channel, which TFSis aready 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. Asaresult 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 CELL_DCH state and enters a state (and transport channel type) indicated by the
network. A special case of using this procedure isto change the DL channelisation 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.

5.3.4  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 L 1.

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.

5.35 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.

Thereis 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.

6 Examples of procedures

These sequences are examples and do not provide a comprehensive set of al different scenarios.

In cases where the logical and / or transport channel for a given message is known, it can be shown in front of the
message name (Logical_Ch: Transport_Ch: Message). For example: DCCH:RACH:Acknowledged Dataindicates a
data message on DCCH mapped onto RACH. Either logical or transport channel can be omitted, if it is unspecified for

the message.
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6.1 RRC Connection Establishment and Release Procedures

6.1.1 RRC connection establishment

RRC connection establishment (see [5]) is shown in figure 1 (protocol termination for common channelsis shown
according to former case A, case C can be found for comparison in annex A). The RRC layer in the UE leavestheidle
mode and initiates an RRC connection establishment by sending an RRC Connection Request message using
transparent mode on CCCH logical channel, and it is transmitted by MAC on the RACH transport channel.

On the network side, upon the reception of RRC Connection Request, the RRC layer performs admission control,
assigns an ssRNT]I for the RRC connection and selects radio resource parameters (such as transport channel type,
transport format sets etc). If a DCH isto be established, CPHY -RL-Setup and CPHY -TrCH-Config request primitives
(transmitted as one RADIO LINK SETUP PDU) are sent to al Node Bsthat would be involved in the channel
establishment. The physical layer operation is started and confirmation primitives are returned from each Node B. RRC
configures parameters on layer 2 to establish the DCCH logical channel locally. The selected parameters including the
RNTI, are transmitted to the UE in an RRC Connection Setup message using unacknowledged mode on the CCCH
logical channel.

Upon reception of the RRC Connection Setup message, the RRC layer in the UE configuresthe L1 and L2 using these
parameters to locally establish the DCCH logical channel. In case of DCH, layer 1 indicates to RRC when it has
reached synchronisation.

The RLC signalling link islocally established on both sides. The establishment can be mapped on either RACH / FACH
or DCH by MAC. When the UE has established the RLC signalling link, it transmits an RRC Connection Setup
Compl ete message to the network using acknowledged mode on the DCCH.
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W Iub
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Start tx/rx
CPHY-RL-Setup-CNF (¢nly if DCH)
»
CPHY-TrCift Qonfig-ONF (only if DCH
»
CPHY-RL-Sefup-REQ (only if DCH)
<
CPHY-Tr CH Cotfig- REQ (anly if DCH)
<
OMAG C/SH-Qonfig-REQ)
CMAGD Qonfig-REQ
CR.G Config-REQ
L2 link establishent
RLG-UM Dita-REQ
d
MAG Data- REQ IRRC Connection Setup]
FACH CocH Deta (4
MAG Data-IND ~ [RRC Connection Setup]
d
RLG UM Data-IND [RRC Connection Setup|
i
RL-Setup-REQ (pnly if DCH)
»
CPHY-Tr CH Config-REQ (only if DCH)
QVAGC/ SH/ D-Confify REQ
» Start b/
l 11 synchronisation (DCH)
CPHY-$ync-IND(anly if DCH) CPHY-Synd-IND(anly if DCH
< »
CORLG Config-REQ
4
L2link establishment
R.G Data-REQ
[RRC Comnection Setu Conplete] DECH Acknowledged Detd
[RRC|comection etup Conplete] "| R.CDeta-IND
DCCH Dataack [RRC Conrection Setu]
R.GData-ONF | Conpete]
<

Figure 1. RRC connection establishment (with common channel termination case A)
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6.1.2 UE Initiated Signalling Connection Establishment

NOTE 1: In case additional UE capability information is needed at RRC Connection Establishment, it is transmitted
in the RRC Connection Setup Complete message.

The sequence in figure 2 shows the establishment of the first Signalling Connection for the UE, initiated by the UE.

RRC Signalling Connection Establishment is requested by the non access stratum in the UE with a primitive over the
Dedicated Control (DC) SAP. The primitive contains an initial message to be transferred transparently by RRC to the
non-access stratum entity on the network side.

NOTE 2: Theinitial NAS message could for a GSM based Core Network be e.g. CM Service Request, Location
Update Request etc.

If no RRC connection exists, the RRC layer makes an RRC connection establishment, which includes the transmission
of UE capability information. When the RRC connection establishment is completed, the signalling connection
establishment can be resumed.

The initial message from NAS istransferred in the RRC message "Initial Direct Transfer" using acknowledged mode on
the DCCH, to the network, where it is passed on with an RRC Signalling Connection Establish IND primitive over the
DC-SAP.

When the UE-RRC has requested UE-RL C to transmit the INITIAL DIRECT TRANSFER message, the Signalling
Connection Establishment is confirmed by the UE-RRC.

Uu Ilub
‘ UE-RRC ‘ ‘ UE-RLC ‘ SRNC-RLC SRNC-RRC
RRC Signalling
Connection
Establishment
Requested

RRC Connection Establishment

RLC-Data-REQ

INITIAL DIRECT TRANSFER | DCCH: Agknowlegiged Data
INITIAL DIRECT TRANSFER | RLC-Data-IND

Confirm RRC
Signalling INITIAL DIRECT TRANSFER
Connection
Establishment
stablishme Indicate RRC
_ Signalling
DC(H: Datd ack Connection

A

Establishment

|

Figure 2: UE initiated Signalling Connection Establishment

6.1.3 Normal RRC Connection Release
A normal RRC Connection Release procedure isinitiated on the network side by an RRC Signalling Connection

Release request for the last Signalling Connection of a UE. The procedure is slightly different depending on whether the
UE has dedicated physical channel(s) allocated.
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6.1.3.1 RRC Connection Release from Dedicated Physical Channel
Uu lub
UE-RRC | | UERC | | uEmac ] | uelr | | NodeB-L1 | | RNCL1 | | cRNC-MAC | | SRNC-MAC | | SRNC-RLC | | SRNC-RRC |
RRC Signalling
Connection Release
Requested
Last Signalling
Connection &
DCH released
DCCH: PCH: RRC CONNECTIDN RELEASE (unacknowledged)
.
RRC Signalling
Connection Release
Indicated
DCCH: DCH: RRC CONNECTION RELEASH COMPLETE (unacknowledged, Quick Repeat)
Ll
DCCH: DCH: RRC CONNECTION RELEASH COMPLETE (unacknowledged, Quick Repeat) o
DCCH: DCH: RRC CONNECTION RELEASH COMPLETE (unacknowledged, Quick Repeat) o
CRLC-Config-REQ _ CRLC-Config-REQ
L2 link released L2 link released
CMAC-C / SH / D-Config-REQ CMAC-D-Config-REQ
= -
CPHY-TrCH-Release-REQ o P CMAC-C / SH -Config-REQ
CPHY-RL-Release-REQ o P CPHY-TrCH-Release-REQ
P CPHY-RL-Release-REQ
CPHY-TrCH-Release-REQ
.
CPHY-RL-Release-REQ
.
CPHY-Out-Of-Sync-IND o
Ll

Figure 3: RRC Connection Release from Dedicated Physical Channel
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The RRC layer entity in the network issues an RRC CONNECTION RELEASE message using unacknowledged mode
on the DCCH. Upon reception of this message the UE-RRC sends an RRC Signalling Connection Release Indication
primitive to NAS The UE replies with an RRC CONNECTION RELEASE COMPLETE message, whichissentin
unacknowledged-mode on the dedicated channel. To improve the reliability of the message, quick repeat on RRC-level
can be used. The UE will then proceed to release RLC(s), MAC and the radio link(s) after which the UE RRC enters
ldle Mode.

The primary method to detect the release of the signalling link in the NW isthe RRC CONNECTION RELEASE
COMPLETE-message from the UE. Should the message be lost despite the use of quick repeat, the release of the
signalling link is detected by the out-of-sync primitive from either Node-B L1 or RNC-L1 to RNC RRC. After
receiving this primitive, the RNC-RRC layer releases L2 and L1 resources on the network side and enters the idle mode.

6.1.3.2 RRC Connection Release without Dedicated Physical Channel

The RRC layer entity in the network issues an RRC CONNECTION RELEASE message using unacknowledged or
acknowledged mode on the DCCH. Upon reception of this message the UE-RRC sends an RRC Signalling Connection
Release Indication primitive to NAS and an RRC CONNECTION RELEASE COMPLETE message to UTRAN using
acknowledged mode on the DCCH.

After receiving the RRC CONNECTION RELEASE COMPLETE message the network RRC layer releases L2
resources, sends an RRC Signalling Connection Release confirmation to DC-SAP and goes to Idle Mode (more
precisely: only the RRC entity dedicated to this UE goesto Idle Mode).
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Uu lub

UE-RRC | | UERLC | | UE-MAC | | UELL | | NodeB-L1 | | RNCLL | | CRNC-MAC | | SRNC-MAC | | SRNCRLC | | SRNC-RRC

RRC Signalling
Connection Release
Requested

Last Signalling
Connection &
no DCH

DCCH:|FACH: RRC CONNEQTION RELEASE (acknowledged)

«

RLC-Data-REQ
[RRC Connection Raease Complete]

DCCH: RACH: Acknowledged Data
[RRC Lonnection|Release Complete] RLC-Data-IND
DCCH: FACH: Data ack

RLC-Data-CNF  CRLC-Config-REQ
RRC Signalling < CMAC-D-Config-REQ
Connection Release
Indicated .
< CMAC-C/SH-Config-REQ
CRLC-Config-REQ
Ll
CMAC-C / SH / D-Config-REQ . .
> RRC S|gnall|ng
Connection Release
Confirmed

Figure 4: RRC Connection Release without Dedicated Physical Channel
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6.2 Radio Bearer Control Procedures

6.2.1 Radio Bearer Configuration

6.2.1.1 Radio Bearer Establishment

The procedures for establishing radio bearers may vary according to the relation between the radio bearer and a
dedicated transport channel. Depending on the QoS parameters, there may or may not be a permanently allocated
dedicated channel associated with the RB. Circuit-switched bearers, or bearers classified as real-time services typically
need a permanent association to a DCH to meet the delay requirements. Packet-switched bearers, or bearers classified as
non-real-time services can in many cases be served as best-effort, requesting capacity from an associated DCH based on
need.

When establishing an RB together with a DCH, the DCH may be attached to either a newly activated physical channel
or it may be accommodated by modifying an existing physical channel. The modification is further broken down into
two different options. synchronised and unsynchronised. If the old and new physical channel settings are compatible
(TFCI etc.) in the sense that executing the modification in the NW and the UE with arbitrary timing does not introduce
transmission errors, the unsynchronised procedure can be applied. If the old and new settings are incompatible, due to
e.g. assignment of the same TFCI value to anew set of physical layer configuration, the synchronised procedure must
be used.

6.2.1.1.1 Radio Bearer Establishment with Dedicated Physical Channel Activation

The procedure in figure 5 is applied when a new physical channel needs to be created for the radio bearer. A Radio
Bearer Establishment is initiated when an RB Establish Request primitive is received from the DC-SAP on the network
side of the RRC layer. This primitive contains a bearer reference and QoS parameters. Based on these QoS parameters,
L1 and L2 parameters are chosen by the RRC entity on the network side.

The physical layer processing on the network side is started with the CPHY -RL-Setup request primitive issued to all
applicable Node Bs. If any of the intended recipientsis/ are unable to provide the service, it will be indicated in the
confirmation primitive(s).After setting up L1 including the start of Tx / Rx in Node B, the NW-RRC sends a RADIO
BEARER SETUP message to its peer entity (acknowledged or unacknowledged transmission optional for the NW).
This message contains L1, MAC and RLC parameters. After receiving the message, the UE-RRC configures L1 and
MAC.

When L1 synchronisation is indicated, the UE sends a RADIO BEARER SETUP COMPLETE message in
acknowledged-mode back to the network. The NW-RRC configures MAC and RLC on the network side.

The UE-RRC creates a new RLC entity associated with the new radio bearer. The applicable method of RLC
establishment may depend on RLC transfer mode. The RLC connection can be either implicitly established, or explicit
signalling can be applied.

Finally, an RB Establish Indication primitive is sent by UE-RRC and an RB Establish Confirmation primitive isissued
by the RNC-RRC.
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Uu lub
UERRC | [ UERC | [ uemac | [ ueu ] [ Nodepl1 | [ RNcl1 ] [ crRnc-mAC | [ sRNC-wAC | [ sRNCRLC | [ SRNCRRC |
Request for RB
Establishment
New DCH needed
P CPHY-RL-Setup-REQ
P CRHY-TrCH-Config-REQ
Start tx/rx
CPHY-RL-Hetup-CNF -
CPHY-RL-Setup-REQ
<
CRHY-TrCH-Config-REQ
<
W DCH: RADIO BEARER SETUP (acknowledged or unacknowledgedl optional)
CPHY-RL-Setup-REQ
»-
Start tx/rx
CPHY-TrCH-Config-REQ
>
CMAC-D / C / SH-Config-REQ
»-
L1 Connection Establishment
CPHY-Sync-IND CPHY-Synq-IND
>l -
RLC-Data-REQ
[Radio Bearer Setup Cznp\ete] DECH: Acknovledged Data -
[Raglio Bearer Sgtup Complete] RLC-Data-IND
CRLC-Config-REQ [Radio Bearer Setup Complete]
CMAC-C / SH-Config-REQ
DTCH: RLC Link Established <
CMAC-D-Config-REQ
<
< CRLC-Config-REQ
DTCH: RLC Link Established
RB Establish RB Establish
Indication Confirmation

Figure 5: Radio Bearer Establishment with Dedicated Physical Channel Activation
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6.2.1.1.2 Radio Bearer Establishment with Unsynchronised Dedicated Physical Channel Modification
Uu lub
UERRC | [ UERLC ] [ UEmac ] [ ueur ] [ NodeB-L1 | [ RNc1 | [ cRNC-MAC | [ SRNC-MAC | [ SRNC-RLC | [ SRNCRRC |
Request for RB
Establishment
Compatible DC
odification requir:
W CPHY-RL-Modify-REQ
CPHY-TrCH-Config-REQ
<
CPHY-RL-Modify-CNHF
»
’ CPHY-RL-Modify-REQ
P CPHY-TrCH-Config-REQ
P DCCH: RADIO|BEARER SETUP (ackrowledged dr unacknowledged optignal)
CPHY-RL-Modify-REQ
»
CPHY-TrCH-Config-REQ
»
CMAC-D / C / SH-Conffig-REQ
»
RLC-Data-REQ -
[Radio Bearer Setup Gomplete] DCCH: Ackngqwledged Data N
[Raflio Bearer $etup Compjete] RLC-Data-IND
DCCH: pata ack [Radio Bearer Setup Gomplete]
RLC-Data-CNF|
N CMAC-C / SH-Config-REQ
CRLC-Config-REQ <
d CMAC-D-Config-REQ
<
DTCH: RLC Link Established CRLC-Config-REQ
<
DTCH: RLC Link Established
RB Establish RB Establish
Indication Confirmation

Figure 6: Radio Bearer Establishment with Unsynchronised Dedicated Physical Channel Modification
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The establishment of aradio bearer, when unsynchronised physical channel modification is applicable, is shown in
figure 6. If the old and new physical layer configurations are compatible in the sense that they can coexist in the peer
entities, an unsynchronised procedure for radio bearer establishment can be applied. In this case no fixed activation time
isrequired.

The modifications on the physical layer in the network are done in response to a CPHY_ modify request. Failure to
comply isindicated in the confirmation primitive. In an error-free case the RADIO BEARER SETUP messageon L3 is
transmitted. Acknowledged or unacknowledged transmission is a network option. Configuration changes on the UE-
side proceed after this message has been received. Reception of the RADIO BEARER SETUP COMPLETE message
triggers configuration changesin MAC and RLC in the network.

6.2.1.1.3 Radio Bearer Establishment with Synchronised Dedicated Physical Channel
Modification

In this case the CPHY -RL-Modify request doesn't immediately cause any changes in the physical layer configuration, it
only checks the availability of the requested configuration and makes a "reservation”. After the confirmations have been
received from all applicable Node Bs, the RRC chooses the appropriate "activation time" when the new configuration
can be activated. Thisinformation is signalled to MAC, RLC and a so the physical layer (CPHY_Commit request
primitive).

After the RADIO BEARER SETUP message (acknowledged transmission on L2 required) between peer L3 entities the
setup proceeds on the UE-side. The new configuration is now available both on the UE and the network side, and at the
scheduled activation time the new configuration is assumed by all applicable peer entities.

In case the old and the new physical channel configurations are incompatible with each other (due to different DPCCH
format, TFCI patterns or similar differences), the modification on physical layer and L2 require exact synchronisation
between the UE and the NW, as shown in figure 7.
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Uu lub

[ UERLC | [ UEmAC | [ uewr | [ NodeB-L1 | [ RNCL1 | [ cRNC-MAC | [ SRNC-MAC | [ SRNC-RLC |

[ SRNC-RRC |

UE-RRC |

Request for RB
Establishment

ncompatible DC
odification requir

CPHY-RL-Modify-REQ

.

CPHY-RL-Modify-CNH -

Choose
ActivationTime

CPHY-commit-REQ

CRHY-TrCH-Config-REQ

RLC-Data-REQ
‘[Radio Bearer Setup]

DCCH: Ackndwledged Data
[Radio Bearer Setup]
DCCH: pata ack o

<
RLC-Data-IND
Radio Bearer Setup]

RLC-Data-CNF

CPHY-RL-Modify-REQ -

CPHY-TrCH-Config-REQ - W CPHY-RL-Modify-REQ

CMAC-D / C / SH-Config-REQ - W CRPHY-TrCH-Config-REQ

CRLC-Config-REQ CMAC-C / SH-Config-REQ
ol

o

CMAC-D-Config-REQ

P CRLC-Config-REQ

MAC and RLC Modified

P

‘ L

DTCH: RLC Link Established

‘ DTCH: RLC Link Established

RLC-Data-REQ
[Radio Bearer SetupEomplete]

DCCH: Ackndwledged Data
[Raflio Bearer §etup Complete]
DCCH: Data ack

»
RLC-Data-IND
[Radio Bearer Setup?}omplete}

<
RLC-Data-CNF

RB Establish
Confirmation

RB Establish
Indication

Figure 7. Radio Bearer Establishment with Synchronised Dedicated Physical Channel Modification
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Radio Bearer Establishment without Dedicated Physical Channel
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Uu lub
UE-RRC | | UERLC | | UE-mAC | | CRNC-MAC | | SRNC-MAC | | SRNC-RLC | | SRNCRRC |
Request for RB
Establishment
<__ No DCH Required >
P DCCH: RAPIO BEARER SETUP (acknowleédged or unacknowledged optional)
CMAC-D / C / SH-Config-REQ
>
RLC-Data-REQ
[Radio Bearer Setup Complete] DCCH: Acknowledged Data q
[Radio Bearer Setup Complete] RLC-Data-IND q
< DCCH: Datg ack [Radio Bearer Setup Complete]
RLC-Data-CNF
< CMAC-C / SH-Config-REQ

CRLC-Config-REQ

DTCH: RLC Li

nk Established

RB Establish
Indication

|

|

|

|

CMAC-D-Config-REQ

P CRLC-Config-REQ

DTCH: RLC Link Established

RB Establish
Confirmation

Figure 8: Radio Bearer Establishment without Dedicated Physical Channel
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For some radio bearers dedicated radio resources are not permanently associated. Therefore the setting up of the
physical resource is separate from the actual radio bearer setup, which involves only RLC and MAC.

MAC can beinitially configured to operate either on existing dedicated transport and physical channels or on common
channels.

6.2.1.1.5 Void

6.2.1.2 Radio Bearer Release

Similar as for Radio Bearer Establishment procedure, the Radio Bearer Release can include physical channel
modification or physical channel deactivation depending on the differences between new and old QoS parameters.
These can also be both synchronised and unsynchronised.

The Radio Bearer Release procedure is initiated when the release is requested from the RRC layer on the NW side. This
request contains a bearer reference, and on retrieval a RB Release Confirm primitive isimmediately returned to the
Non-Access Stratum.

New L1 and L2 parameters may be chosen for remaining radio bearersif any. A RADIO BEARER RELEASE message
is sent from the RRC layer in the network to its peer entity in the UE. This message includes possible new L1, MAC
and RLC parameters for remaining radio bearers and identification of the radio bearer to be released (note). An RB
Release Indication is sent by the UE-RRC.

NOTE: In synchronised case a specific activation time would be needed for the change of L1 and L2
configuration to avoid dataloss.

The RRC on the UE side configures L1 and MAC, and releases the RLC entity associated to the released radio bearer.
After receiving a RADIO BEARER RELEASE COMPLETE message from the UE, the NW-RRC does a similar
reconfiguration also on the network side.

6.2.1.2.1 Radio Bearer Release with Unsynchronised Dedicated Physical Channel
Modification

The examplein figure 10 shows the case where rel ease can be executed as an unsynchronised physical channel
modification, i.e. without physical channel deactivation.

After notifying upper layers of the release, a RADIO BEARER RELEASE message (acknowledged or unacknowledged
transmission optional for the network) is sent to the UE triggering the reconfiguration in the UE. When thisis finalised
the UE sends aRADIO BEARER RELEASE COMPLETE message to the network, after which the reconfiguration is
executed in the network.
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Uu lub

UERRC | | uERrc | | UEmaC | [ ueur | | NodeB-L1 | | RNncl1 | | cRNC-MAC | | SRNC-MAC | | SRNCRLC | | SRNC-RRC |

Request for RB
Release

RB Release
Confirmation

Compatible DC
Modification required

DCCH: RADIO BEARER RELEASE (acknowledged or unacknowledged optional)

o

RB Release
Indication

CRLC-Config-REQ (DTCH)
»>

L2 link released (DTCH)

CMAC-D / C / SH-Conffig-REQ

CPHY-TrCH-Release-REQ

A 4

CPHY-RL-Release-REQ

\ 4

DCCH: RADIO BEARER RELEASE COMHALETE (acknowledged)

CRLC-Config-REQ (DTCH)
<

L2 link released (DTCH)

CMAC-D-Config-REQ

CMAC-C / SH-Config-REQ

CPHY-TrCH-Release-REQ

CPHY-RL-Release-REQ

CPHY-TrCH-Release-REQ

CPHY-RL-Release-REQ

o

CPHY-RL-Modify-CNH

\ | | | |1 |1 | | | |
Figure 10: Radio Bearer Release with Unsynchronised Dedicated Physical Channel Modification
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6.2.1.3 Radio Bearer Reconfiguration

For Radio Bearer Reconfiguration, both synchronised and unsynchronised procedures are applicable. The
unsynchronised procedure is shown as an example.

6.2.1.3.1 Unsynchronised Radio Bearer Reconfiguration

Because of the unsynchronised nature of the procedure in figure 11, there is no activation time and no separate commit
request for the Node B physical layer is needed. The possibility for executing the requested modification will be
reported in the confirmation primitives from the physical layer. If the modification involves the release of an old
configuration, the release can be postponed to the end of the procedure. After the reception of a RADIO BEARER
RECONFIGURATION from the RNC-RRC (acknowledged or unacknowledged transmission optional for the network),
the UE executes the modificationson L1 and L2.

Upon reception of a RADIO BEARER RECONFIGURATION COMPLETE message from the UE-RRC, the NW-RRC
executes the modificationson L1 and L2. Finally the old configuration, if any, isreleased from Node B-L 1.
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Uu lub

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

CPHY-RL-Modify-REQ

CPHY-TrCH-Config-REQ

CPHY-RL-Modify-CNFH

.
P DCCH: RADIO BEARER RECONFIGURATION (acknowlgdged or unacknowledged optional)
CPHY-RL-Modify-REQ
>
CPHY-TrCH-Config-REQ
Ll
CMAC-D / C / SH-Config-REQ
>
CRLC-Config-REQ N
RLC-Data-REQ |
[Radio Bearer Reconfiguration Complete] DLCCH: Ackndwledged Data
[Radio Bearer Recorjfiguration Gomplete] "| RLC-Data-IND
P DCCH: pata ack [Radio Bearer "
RLC-Data-CNF Reconfiguration Complete]

CPHY-RL-Modify-REQ

CPHY-TrCH-Config-REQ

CMAC-C / SH-Config-REQ

CMAC-D-Config-REQ

P CRLC-Config-REQ

< CPHY-RL-Modify-REQ (release old)

«—-]-- """ —_——_-—— T ——— =]

CPHY-RL-Modify-CNF

Figure 11: Unsynchronised Radio Bearer Reconfiguration
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6.2.2  Transport Channel Reconfiguration

For transport channel reconfiguration, both synchronised and unsynchronised procedures are applicable.

6.2.2.1 Unsynchronised Transport Format Set Reconfiguration

Figure 12 illustrates an example of a procedure for a change of the Transport Format Set for one transport channel. This
is done with the Transport Channel Reconfiguration procedure.

A change of the transport format set for a transport channel istriggered in the RRC layer in the network. A
TRANSPORT CHANNEL RECONFIGURATION message is sent from the RRC layer in the network to its peer entity
(acknowledged or unacknowledged transmission is a network option). This message contai ns the new transport format
set and a new transport format combination Set, i.e. new parametersfor L1 and MAC (note). When this message is
received in the UE areconfiguration of L1 and MAC isdone. A similar reconfiguration is also done on the network side
after the reception of a TRANSPORT CHANNEL RECONFIGURATION COMPLETE message.

NOTE: Inasynchronised procedure a specific activation timeis needed for the change of L1 and L2
configuration to avoid data loss.

During the reconfiguration of the transport format set for a transport channel, radio traffic on this channel could be
halted temporarily since the UE and the network are not necessarily aligned in their configuration. This traffic can
resume after the COM PLETE-message.
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Uu lub
UE-RRC ‘ ‘ UE-RLC ‘ ‘ UE-MAC ‘ UE-L1 ‘ Node B-L1 ‘ RNC-L1 ‘ ‘CRNC—MAC‘ ‘SRNC—MAC‘ ‘ SRNC-RLC ‘ SRNC-RRC
- CPHY-RL-Modify-REQ
CPHY-RL-Modify-CNF ‘

DCCH: DCH:TRANSPORT QHANNEL RECONFIGURATION (adknowledged or unacknowledged optional)

CPHY-RL-Modify-REQ

CMAC-D / C / SH-Config-REQ
[Change TFS]

TRANSPORT CHANNEL RECONFIGYRATION COMPLETE (acknowledged)
Ll

CMAC-C / SH-Config-REQ
[Change TFS]
CMAC-D-Config-REQ
[Change TFS]

]

Figure 12: Unsynchronised Transport Format Set Reconfiguration
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6.2.3 Physical Channel Reconfiguration

For physical channel reconfiguration, both synchronised and unsynchronised procedures are applicable.

6.2.3.1 UE-Originated DCH Activation

Figure 13 illustrates an example of a procedure for a switch from common channels (CELL_FACH) to dedicated
(CELL_DCH) channels.

In the UE the traffic volume measurement function decides to send a MEASUREMENT REPORT message to the
network. In the network this measurement report could trigger numerous different actions. For exampl e the network
could do a change of transport format set, channel type switching or, if the system traffic is high, no action at al. In this
case aswitch from CELL_FACH to CELL_DCH isinitiated.

Whether the report should be sent with acknowledged or unacknowledged data transfer is configured by the network.
First, the modifications on L1 are requested and confirmed on the network side with CPHY -RL-Setup primitives.

The RRC layer on the network side sendsa PHY SICAL CHANNEL RECONFIGURATION messageto its peer entity
in the UE (acknowledged or unacknowledged transmission optional to the network). This message is sent on DCCH
mapped to FACH. The message includes information about the new physical channel, such as codes and the period of
time for which the DCH is activated (note).

NOTE: This message does not include new transport formats. If a change of these is required due to the change of
transport channel, this is done with the separate procedure Transport Channel Reconfiguration. This
procedure only handles the change of transport channel.

When the UE has detected synchronisation on the new dedicated channel L2 is configured on the UE side and a

PHY SICAL CHANNEL RECONFIGURATION COMPLETE message can be sent on DCCH mapped on DCH to RRC
in the network. Triggered by either the NW CPHY _sync_ind or the L3 complete message, the RNC-L1 and L2
configuration changes are executed in the NW.
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Uu lub
UE-RRC | UERLC | | Uemac | UE-L1 | NodeB-L1 | RNC-L1 | CRNC-MAC | | SRNC-MAC | | SRNCRLC | | SRNC-RRC
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Figure 13: UE-Originated DCH Activation
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6.2.3.2 UE-terminated synchronised DCH Modify
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Figure 14: UE-terminated synchronised DCH Modify
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Figure 14 illustrates an example of a synchronised procedure for DCH modification. Triggering of this procedure could
for example be accomplished by an inactivity timer. The procedure can e.g. release al transport formats of aradio
bearer without releasing the DCH, due to another bearer using it. The synchronised procedure is applied in the case
when the old and new configurations are not compatible e.g. change of channelisation code.

After the CPHY -RL-Modify requests have been confirmed, an activation time is chosen by NW-RRC. After deciding
upon the activation time, the NW-RRC sends a PHY SICAL CHANNEL RECONFIGURATION message as
acknowledged data transfer to the UE. In both uplink and downlink this message is sent on DCCH mapped on DCH.

After reception the UE reconfigures L1 and L2 to DCH resources. If a complete message is used it would be sent on
DCCH mapped on DCH. In the unsynchronised case this message could trigger a modification of L1 and L2 resources
in the network associated with the dedicated channel.

6.2.3.3 UE-terminated DCH Release

Figure 15 illustrates an example of a procedure for a switch from dedicated (CELL_DCH) to common (CELL_FACH)
channels. All DCHs used by a UE are released and all dedicated logical channels are transferred to CELL_FACH
instead. Triggering of this procedure could for example be an inactivity timer.

A switch from DCH to common channelsis decided and a PHY SICAL CHANNEL RECONFIGURATION messageis
sent (acknowledged or unacknowledged data transfer is a network option) from the RRC layer in the network to the UE.
This message is sent on DCCH mapped on DCH.

NOTE 1: This message does not include new transport formats. If a change of these is required due to the change of
transport channel, thisis done with the separate procedure Transport Channel Reconfiguration. This
procedure only handles the change of transport channel.

If theloss of L1 sync is used to detect in the NW that the UE has released the DCHS, as is one possibility in the figure,
then there may be a need to configure the Node B-L 1 to a short timeout for detecting loss of sync. Thisis presented by
the CPHY -Out-of-Sync-Config primitivesin the figure.

After reception the UE reconfigures L1 and L2 to release old DCH resources. The PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the network is here sent on DCCH mapped on RACH (message
acknowledgement on FACH). This message triggers anormal release of L1 and L2 resources in the network associated
with the dedicated channel.

NOTE 2: When a Switch to CELL_FACH isdone it isimportant to free the old code as fast as possible so that it can be
reused. Therefore instead of waiting for the Physical Channel Reconfiguration Complete message the network can
reconfigure L1 and L2 when the acknowledged data confirmation arrives and the network is sure that the UE has
received the Physical Channel Reconfiguration message. To be even more certain that the UE has released the old DCH
resources the network can wait until after the Out of sync Indication from L1.

These steps including atimer starting when the Physical Channel Reconfiguration is sent, gives the network four
different indications that the released DCH is really released, and that resources can be reused.
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Figure 15: UE-terminated DCH Release
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6.2.4  Transport Format Combination Control

6.24.1 Transport Format Combination Limitation
Uu lub
UE-RRC ‘ UE-RLC ‘ ‘ UE-MAC ‘ SRNC-RLC
TFC limitation
triggered

DCCH: TRANSPOR|T FORMAT COMBINATJON CONTROL [(acknowledged, unacknpwledged or transparent optional)

>l
Bl

CMAC-D-Config-REQ
[New smaller TFCS]

TFC limitation
released

P DCCH: TRANSPORT FORMAT COMBINAT|ON CONTROL [acknowledged, unacknowledged or transparent optional)

Bl

CMAC-D-Config-REQ
[Original TFCS]

| ]

Figure 16: Transport Format Combination Limitation

Figure 16 illustrates an example of a Transport Format Combination Control procedure. A congestion situation occurs
and allowed transport format combinations are restricted temporarily. When the congestion is resolved the restriction is

removed.

This procedureisinitiated with a Transport Format Combination Control message from the network to the UE
(acknowledged, unacknowledged or transparent transmission optional to the NW). This message contains a subset of
the ordinary Transport Format Combination Set. The UE then continues with a reconfiguration of MAC. MAC seesthe

TFC subset as a completely new set.

Further, after a while when the congestion is resolved a new Transport Format Combination Control message is sent to
the UE from the RRC layer in the network. This message contains a subset that is the entire original set. Again, the UE

reconfigures the MAC.
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6.2.5 Dynamic Resource Allocation Control of Uplink DCHs

Uu lub
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UL DCH : Transmission during Tyaiidity

I ] ]

Figure 17: Dynamic Resource Allocation Control of Uplink DCHs
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Figure 17 illustrates an example of a Dynamic Resource Allocation Control (DRAC) procedure of uplink DCHs. The
CRNC regularly broadcasts the following parameters:

- transmission probability ptr, which indicates the probability for a UE to be allowed to transmit on its DCHs,
which are under control by this procedure, during the next period T,y

- maximum total bit rate allowed to be used by the UE on its DCH which are under controlled by this procedure,
during the next allowed period T, 4jgity-

Besides these parameters, the RNC has allocated the following parameters to the UE:

- transmission time validity, T, 4jqry, Which indicates the time duration for which an access for transmission is
granted,;

- reaccesstime T, Which indicates the time duration before retrying to access the resources, in case
transmission has not been granted.

This procedureisinitiated with a SY STEM INFORMATION message containing the above DRAC parameters
regularly broadcast by the CRNC on the FACH. It appliesto all UEs capable of simultaneous reception of Secondary
CCPCH and DPCH and having DCHs that can be controlled dynamically. The UEs have to listen to this message prior
to transmission on these DCHs. The UE RRC checks whether transmission is allowed, and then reconfigures MAC with
anew subset of TFCS derived from the maximum total bit rate parameter. This TFCS subset shall control only the
DCHs that are under control by this procedure.

In case of soft handover on the uplink DCH, The UE is requested either to listen to broadcast information from its
primary cell (the one with the lowest pathloss), or from all cellsinvolved in its Active Set, depending on its class. In the
latter case, the UE is expected to react according to the stricter control information.
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Figure 18: Variable Rate Transmission of Uplink DCHs

ETSI



3GPP TS 25.303 version 5.3.0 Release 5 38 ETSI TS 125 303 V5.3.0 (2005-06)

Figure 18 illustrates an example of the Variable Rate Transmission procedure of uplink DCHs. With this procedure the
QoS of service with variable rate can be maintained and unnecessary interference can be avoided by atemporary
reduction of the data rate within the TFCS.

When a connection for avariable rate service is established the RRC assigns the TFCSto MAC. At the radio bearer set-
up procedure the maximum allowable Tx power can also be set for each user if it shall be different from the UE
capability class.

With the CPHY -Measurement-REQ the power thresholds will be set to the UE. If during a transmission the allowable
transmit power is above the set threshold the event will be signalled to the MAC that will decrease the data rate within
the set TFCS at the next transmission time interval. In the UE, the PDUs that can not be transmitted inaTTI (i.e. MAC
has indicated that some of the available PDUs can not be transmitted) shall be buffered according to the discard
configuration set by RRC.

When channel conditions improve and the averaged transmission power falls below the allowable transmission power
the physical layer indicates this event to the MAC. If there is enough data to be sent, the MAC in response increases the
datarate by increasing the number of transport blocks delivered to L1 and the physical layer increases the total
transmission power to the UE by the predefined amount. This allows the data that was buffered during bad channel
conditions to be delivered to the UTRAN.
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6.3 Data transmission

6.3.1 Void
6.3.2 Void
6.3.3 Void

6.3.4 Data transfer on USCH (TDD only)

In figure 23 a data transfer procedure on USCH is presented. It is assumed that the RB establishment has been
performed for example with the RB Establishment procedure without Dedicated Physical Channel asillustrated in
subclause 6.2.1.1.4 and that the RB is mapped on the USCH and DSCH transport channels. Use of the USCH is
possible with or without an associated DCH.

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 or USCH. In the C-RRC the USCH/DSCH scheduling function will decide to allocate
physical resourcesto thislogical 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-c/sh can transfer the data on 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-c/sh in the UE conveys the data using the specified PUSCH resources.

This operation may be repeated several timestill 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-c/sh in the C-RNC
conveys the acknowledgement message of the UTRAN RLC to its UE peer entity using the specified PDSCH resources.

Transmitting the acknowledgement message via FACH is also possible.
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Figure 23: Data transfer on USCH

6.3.5 Data transfer on DSCH (TDD only)

In figure 24 a data transfer procedure on DSCH is presented. It is assumed that the RB establishment has been
performed for example with the RB Establishment procedure without Dedicated Physical Channel asillustrated in
subclause 6.2.1.1.4 and that the RB is mapped on the USCH and DSCH transport channels.

Use of the DSCH is possible with or without an associated DCH.

In the C-RRC the USCH/DSCH scheduling function will decide to allocate physical resources in the downlink and RRC
in C-RNC sends a PhyShChAllocation message to its peer entity in the UE using SHCCH mapped on the FACH or
DSCH. This message specifies the physical resources and the period of time the MAC-c/sh can transfer the data on the
DSCH transport channel.

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-c/sh in the C-RNC conveys the data using the specified PDSCH resources.

This operation may be repeated several timestill the RLC buffer is empty.

In the diagram it is assumed that the PhyShChAllocation has allocated additionally to the PDSCH resources some
PUSCH resources, so that at the time specified in the allocation message both RRC in the CRNC and the UE configure
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their respective Layer 1 and MAC for the data transfer on the USCH and at the specified time MAC-c/sh in the UE
conveys the acknowledgement message of the UE to its C-RNC peer entity using the specified PUSCH resources.

Transmitting the acknowledgement message via RACH is also possible.

MAC-Data-IND Uu lub
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[ PhySh{hAllocation ]

[ PhyShCh|Allocation ]

CMAC-C/SH/D-Config-REQ CMAC-C/SH-Config-REQ

- |t

MAC-Data-REQ

Data transfer DSCIr:Data
in the user plane -
- -| MAC-Data-REQ)|
MAC-Data-IND DSC+:Data Y
AC-Data-IND DSCIl-I:Data MAC-Data-REQ
-
AC-Data-IND
CMAC-C/SH/D{Config-REQ CMAC-C/SH-Config-REQ
IAC-Data-REQ
-
[PDU-Ack ] USCH/RAQH:
[PPU-Ack | ]
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Figure 24: Data transfer on DSCH

6.4 RRC Connection mobility procedures

The RRC handover protocol must be common for the FDD and TDD modes. This means that the same protocol must
support all the following handover procedures.

6.4.1 Handover Measurement Reporting

Figure 25 illustrates an example where a measurement control and a measurement report procedure is used for handover
measurements. The NW RRC requests the UE to start measurements and reporting with a MEASUREMENT
CONTROL message. The message includes an indication of a measurement type (e.g. intra-frequency measurement),
the radio links to evaluate, the reporting criteria and a measurement identity number. The UE configures L1 to start
measurements. When measurement reporting criteria are fulfilled the UE sends a MEASUREMENT REPORT message.

ETSI



3GPP TS 25.303 version 5.3.0 Release 5 42 ETSI TS 125 303 V5.3.0 (2005-06)

Uu Ilub

UE-RRC UE-L1 SRNC-RRC

MEASUREMENT|CONTROL

-
%

CPHY-Measurement-REQ

'

Measurement

CPHY-Measurement-IND

A

Measurement

CPHY-Measurement-IND

-
%

Reporting
criteria
fulfilled

MEASUREMENT REPORT

A 4

I —— 711 | £/

Figure 25: Handover measurement reporting

6.4.2 Cell Update

Figure 26 illustrates an example of a cell update procedure.

The cell update procedure is triggered by the cell re-selection function in the UE, which notifies which cell the UE
should switch to. The UE reads the broadcast information of the new cell. Subsequently, the UE RRC layer sends a
CELL UPDATE message to the UTRAN RRC viathe CCCH logica channel and the RACH transport channel. The
RACH transmission includes the current U-RNTI (S-RNTI and the SRNC Identity).

Upon reception of the CELL UPDATE, the UTRAN registers the change of cell. If the registration is successful it
replies with a CELL UPDATE CONFIRM message transmitted on the DCCH/FACH to the UE. The message includes
the current U-RNTI (S-RNTI and SRNC Identity) and it may also include new C-RNTI and / or U-RNTI (S-RNTI +
SRNC Identity). By using DCCH for the confirm message the contents of the message can be ciphered.
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Figure 26: Cell update procedure
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6.4.3 URA Update

Figure 27 illustrates an example of a URA Update procedure. For a more detailed figure on the interlayer interaction for
CCCH or DCCH transmission please refer to "Cell Update” in the previous subclause.

When cdll re-selection is triggered, the UE abandons the radio link in the old cell and establishes aradio link to the new
cell. The URA update procedure is triggered when the UE reads the broadcast information of the new cell and
recognises that a URA update is required. After that, the UE RRC layer sends a URA UPDATE on the CCCH to the UE
MAC layer, which transfers the message on the RACH to UTRAN. The RACH transmission includes the current U-
RNTI (S-RNTI and SRNC Identity).

Upon reception of the URA UPDATE, the UTRAN registers the change of URA. Then the CRNC-RRC requests the
CRNC-MAC to send aURA UPDATE CONFIRM message on the FACH to the UE. The message includes the current
U-RNTI (S-RNTI and SRNC Identity) and may also include new C-RNTI, U-RNTI (S-RNTI and SRNC Identity).

Thelogical channel used for URA UPDATE CONFIRM depends on the SRNC relocation policy. If SRNC is always
relocated before URA UPDATE CONFIRM is sent, a DCCH should be used (to alow ciphering of the message
contents). If SRNC is not relocated, the CCCH logical channel should be used to be able to utilize the RNSAP lur
procedures and not being forced to set up user plane on the lur for this procedure.
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Figure 27: Beginning of the URA update procedure — continue either to case A or case B

Case A: URA UPDATE CONFIRM on DCCH:
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Uu Ilub lur
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Figure 28: Case A continuation of URA update, CONFIRM message can be ciphered

| SRNC-RRC

Case B: URA UPDATE CONFIRM on CCCH:

In this case transmission between SRNC and CRNC takes place on the RNSAP Downlink Signalling Transfer and the CCCH logical channel is used.

Uu Ilub lur
UE-RRC | UE-MAC | | UE-L1 | | RNC-L1 | |CRNC—MAC|

|
|
|
CCQH: FACH: URA UPDATE CONKRIRM I
|
|
|
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Figure 29: Case B continuation of URA update, CONFIRM message cannot be ciphered

| SRNC-RRC
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6.4.4 Radio Link Addition (FDD)
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Figure 30: Radio Link Addition

Figure 30 illustrates aradio link addition procedure. Radio link addition istriggered in the network RRC layer by
measurement reports sent by the UE. The NW RRC first configures the new radio link on the physical layer in Node B.
Transmission and reception begins immediately. The NW RRC then sends an RRC ACTIVE SET UPDATE message to
the UE RRC. The UE RRC configures layer 1 to begin reception.

The UE shall send an ACTIVE SET UPDATE COMPLETE message to the RNC-RRC without waiting for an
indication of synchronisation from the UE physical layer.
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6.4.5 Radio Link Removal (FDD)
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Figure 31: Radio link removal

Figure 31 illustrates aradio link removal procedure. Radio link removal istriggered by an algorithm in the network
RRC layer by measurement reports sent by the UE. Radio link removal may also be triggered in the NW due to load
control algorithms. Theradio link isfirst deactivated by the UE and then in the NW.

The NW RRC sends an ACTIVE SET UPDATE message to the UE RRC. The UE RRC requests UE L1 to terminate
reception of the radio link(s) to be removed. After this the UE RRC acknowledges radio link removal with an ACTIVE
SET UPDATE COMPLETE message to the NW RRC. The NW RRC proceeds to request the NW L1 in both Node B
and the RNC to release the radio link.
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6.4.6 Combined radio link addition and removal
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Figure 32: Combined Radio Link Addition And Removal

Figure 32 illustrates a combined radio link addition and removal procedure. The NW RRC determines the need for radio
link replacement based on received measurement reports or load control algorithms.

When radio links are to be replaced, the NW RRC first configures the NW L1 to activate the radio link(s) that are being
added. The NW RRC then sendsan ACTIVE SET UPDATE message to the UE RRC, which configuresthe UE L1 to
terminate reception on the removed radio link(s) and begin reception on the added radio link(s).

If the UE active set isfull, the replacement has to be performed in the order defined in figure 32. If UE has only one
radio link, then the replacement must be done in reverse order (first add, then remove).

The UE RRC acknowledges the replacement with an ACTIVE SET UPDATE COMPLETE message. The NW RRC
then configures the NW L1 to terminate reception and transmission on the removed radio link.
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6.4.7 Hard Handover (FDD and TDD)
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Figure 33: Hard handover

Figure 33 illustrates a hard handover. The NW RRC determines the need for hard handover based on received
measurement reports or load control algorithms.

For inter-frequency handover the measurements are assumed to be performed in dotted mode.

The NW RRC first configures the NW L1 to activate the new radio links. The NW L1 begins transmission and
reception on the new linksimmediately. The NW RRC then sends the UE RRC a PHY SICAL CHANNEL
RECONFIGURATION message (several other messages e.g. RADIO BEARER RECONFIGURATION and
TRANSPORT CHANNEL RECONFIGURATION can aso be used to perform hard handover). The message indicates
the radio resources that should be used for the new radio link. The UE RRC configures the UE L1 to terminate
reception on the old radio link and begin reception on the new radio link.

After the UE L1 has achieved downlink synchronisation on the new frequency, aL2 link is established and the UE RRC
sendsaPHY SICAL CHANNEL RECONFIGURATION COMPLETE message to the NW RRC. After having received

the L3 acknowledgement, the NW RRC configures the NW L1 to terminate reception and transmission on the old radio

link.
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6.4.8 SRNS Relocation

The SRNS relocation procedure can be divided into two phases. The first phase is relocation preparation; where the
resources are reserved, new RABs are established while the second phase is the transfer of the Serving RNS from
source to target RNC.

In what follows, lossless radio bearers are RBs using AM and configured to support lossless SRNS relocation. Seamless
radio bearers are RBs using UM or AM not configured to support lossless SRNS relocation.

There are three casesin which an SRNS rel ocation can be performed:

- Serving SRNS relocation: Thisis used to move the UTRAN to CN connection point at the UTRAN side from
the source SRNC to the target RNC.

- Combined Hard Handover and SRNS relocation: Thisis used to move the UTRAN to CN connection point at the
UTRAN side from the source SRNC to the target RNC, while performing a hard handover decided by the
UTRAN.

- Combined Cell/URA update and SRNS relocation: Thisis used to move the UTRAN to CN connection point at
the UTRAN side from the source SRNC to the target RNC, while performing a cell re-selection in the UTRAN.

and these are described in subclauses 6.4.8.1, 6.4.8.2 (for lossless radio bearers), 6.4.8.3, 6.4.8.4 (for seamlessradio
bearers), and in more detail in [6].

6.4.8.1 Combined Cell/lURA Update and SRNS relocation (lossless radio bearers)

The procedure isinitiated by the source RNC deciding to perform a SRNS relocation. Case | represents the situation
when the UE is not involved and thisis shown in figure 34. Case |1 represents the situation when the UE isinvolved and
a Combined Cell/URA update and SRNS relocation is performed, also shown in figure 34.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be released and
the RABs that are subject to data forwarding. Lossless SRNS relocation is always, and only, configured for RABs that
are subject to data forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS
relocation is supported [7].

For the affected radio bearers, the RLC entity is stopped and the next PDCP sequence numbers are retrieved by RRC.
The next PDCP send and receive sequence numbers are then transferred in the RNSAP Relocation Commit message
from source to target RNC for RABs that support lossless SRNS relocation. The target RNC becomes the serving RNC
when the RANAP Relocation Detect message is sent.

The target RNC then sends on SRB#1 (UM/DCCH) aUTRAN MOBILITY INFORMATION (Casel) or aCELL/URA
UPDATE CONFIRM (Case I1); which configures the UE with the new U-RNTI and indicates the next uplink receive
PDCP sequence number for each radio bearer configured to support lossless SRNS rel ocation.

The target RNC establishesa UM RLC entity for SRB#1, and the DL HFN and the VT(US) are set to the valuesin the
RRC information container, respectively. In the UM RLC entity, the "Special LI" is used to indicate that an RLC SDU
beginsin the beginning of an RLC PDU.

Upon reception by the UE of the message, the UE compares the next uplink receive PDCP sequence number with the
UE next uplink send PDCP sequence humber. I this confirms PDCP SDUs successfully transferred before the start of
relocation i.e. already received by the source RNC then these are discarded by the UE. The UE reinitialises the PDCP
header compression entities of the radio bearers configured to use a header compression protocol [7]. The AM RLC
entity for SRB#2 is (re-)established both on the UTRAN and UE sides, and their HFN values are set to the MAX (UL
HFN of SRB2 | DL HFN of SRB2) incremented by one.

If the UE has successfully configured itself, it shall send aUTRAN MOBILITY INFORMATION CONFIRM (Case |
and Case |1). These messages contain the START values and the next downlink receive PDCP sequence number for
each radio bearer configured to support lossess SRNS relocation.

Upon reception and acknowledgement by the UTRAN of the message, the UTRAN compares the next downlink receive
PDCP sequence number with the next downlink send PDCP sequence number. The UTRAN initialises the PDCP
header compression entities of the radio bearers configured to use a header compression protocol [7]. The RLC entities
for affected radio bearers (other than SRB#2) are (re-)established both on the UTRAN and UE side. The HFN values
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for each RB are set to the START value in the message for the corresponding CN domain, and all the RLC data buffers
are flushed.

In case of failure, the UE shall send aUTRAN MOBILITY INFORMATION FAILURE (Case | and Case I1).

Upon reception of the UTRAN MOBILITY INFORMATION CONFIRM/FAILURE (Case | and Case 1), the
relocation procedure ends.
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Figure 34: Combined Cell/lURA Update and SRNS relocation (lossless radio bearers)
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6.4.8.2 Combined Hard Handover and SRNS relocation (lossless radio bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a combined
hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to alocation controlled
by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be released, the
Target RNC to Source RNC Transparent Container and the RABs that are subject to data forwarding. Lossless SRNS
relocation is always, and only, configured for RABs that are subject to data forwarding. The PDCP layer shall support
PDCP sequence numbering when lossless SRNS relocation is supported [ 7]. The Target RNC to Source RNC
Transparent Container includes the RRC message (e.g. PHY SICAL CHANNEL RECONFIGURATION) for hard
handover.

Upon reception of the RANAP Relocation Command, the RRC entity in the source RNC stops the RLC entities for the
affected radio bearers and retrieves the PDCP sequence numbers. It then triggers the execution of the relocation of
SRNS by sending the RRC message to the UE using the acknowledged mode dedicated signalling radio bearer (SRB
#2). This message includes the new U-RNTI (from the target RNC) and the next uplink receive PDCP sequence number
for each radio bearer configured to support lossless SRNS rel ocation (from the source RNC). The UE reinitialises the
PDCP header compression entities of the radio bearers configured to use a header compression protocol [7].

The next PDCP send and receive sequence numbers are then transferred viathe CN during the forwarding of SRNS
contexts from source to target RNC. The target RNC becomes the serving RNC when the RANAP Relocation Detect
message is sent.

Upon reception and acknowledgment by the UE of the message, the RLC entity for the acknowledged mode dedicated
signalling radio bearer (SRB #2) is re-established, both on the UTRAN and UE sides and their HFN values are set to the
MAX (uplink HFN of RB2 | downlink HFN of RB2) + 1. Care should be taken by UTRAN in timing the SRNS
relocation so that thereis no risk of a SN rollover on SRB #2 during this procedure.

The UE compares the next uplink receive PDCP sequence number with the next uplink send PDCP sequence number. If
this confirms PDCP SDUs successfully transferred before the start of relocation i.e. already received by the source RNC
then these are discarded by the UE.

If the UE has successfully configured itself, it sends a response message, in thiscase a PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode dedicated signalling
radio bearer (SRB #2). This message contains the START values and the next downlink receive PDCP sequence
number for each radio bearer configured to support lossless SRNS relocation.

Upon acknowledgement of the message, the RLC entities for affected radio bearers are re-established both on the
UTRAN and UE side. The HFN values for each RB are set to the START value in the message for the corresponding
CN domain.

UTRAN compares the next downlink receive PDCP sequence number with the next downlink send PDCP sequence
number. The UTRAN initialises the PDCP header compression entities of the radio bearers configured to use a header
compression protocol [7].

The UTRAN and the UE continue the RLC and PDCP entities of the affected RBs and the rel ocation procedure ends.
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Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)
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6.4.8.3 Combined Cell/lURA Update and SRNS relocation (seamless radio bearers)

The procedure isinitiated by the source RNC deciding to perform a SRNS relocation. Case | represents the situation
when the UE is not involved and thisis shown in figure 36. Case |1 represents the situation when the UE isinvolved and
a Combined Cell/URA update and SRNS relocation is performed, also shown in figure 36.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be released.
PDCP of the source RNC takes a snapshot of the header compression context on the radio bearers and header
compression protocols configured to apply the context relocation [7] and transfers the context information to target
RNC. The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS relocation
until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the RANAP
Relocation Detect message is sent.

The target RNC sends on SRB#1 (UM/DCCH) aUTRAN MOBILITY INFORMATION (Casel) or aCELL/URA
UPDATE CONFIRM (Case I1); which configures the UE with the new U-RNTI.

The target RNC establishesa UM RLC entity for SRB#1, and the DL HFN and the VT(US) are set to the valuesin the
RRC information container, respectively. In the UM RLC entity, the "Special LI" is used to indicate that an RLC SDU
beginsin the beginning of an RLC PDU.

Upon reception by the UE of the message, the AM RLC entity for SRB#2 is (re-)established both on the UTRAN and
UE sides, and their HFN values are set to the MAX (UL HFN of SRB2 | DL HFN of SRB2) incremented by one.

If the UE has successfully configured itself, it shall send aUTRAN MOBILITY INFORMATION CONFIRM (Case |
and Case |1). These messages contain the START values (to be used in integrity protection and in ciphering on radio
bearers using UM and AM RLC).

Upon reception and acknowledgement by the UTRAN of the message, the UTRAN initialises and the UE reinitialises
the PDCP header compression protocols of the radio bearers configured to use a header compression protocol without
the context relocation [7]. For the radio bearers and header compression protocols applying context rel ocation, UTRAN
initialises header compression protocols based on the context information received from the source RNC and UE
continues header compression without re-initialisation. Further description of specific actionsin UTRAN and UE in the
case of context relocation is found in [7]. The RLC entities for affected radio bearers (other than SRB#2) are (re-
)established both on the UTRAN and UE side. The HFN values for each RB are set to the START value in the message
for the corresponding CN domain, and all the RL C data buffers are flushed.

In case of failure, the UE shall send aUTRAN MOBILITY INFORMATION FAILURE (Case | and Case I1).

Upon reception of the UTRAN MOBILITY INFORMATION CONFIRM/FAILURE (Case | and Case 1), the
relocation procedure ends.
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Figure 36: Combined Cell/URA Update and SRNS relocation (seamless radio bearers)
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6.4.8.4 Combined Hard Handover and SRNS relocation (seamless radio bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a combined
hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to alocation controlled
by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS relocation until
the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the RANAP Relocation
Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to bereleased. The
Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL CHANNEL
RECONFIGURATION) for hard handover. This message includes the new U-RNTI.

Upon reception of the RANAP Relocation Command, the source RNC triggers the execution of the relocation of SRNS
by sending the RRC message to the UE using the acknowledged mode dedicated signalling radio bearer.
Simultaneously PDCP of the source RNC takes a snapshot of the header compression contexts on each of those radio
bearers and header compression protocols configured to apply the context relocation and transfers them to target RNC
during the "forwarding of SRNS contexts viathe CN" phase [7].

Upon reception and acknowledgment by the UE of the PHY SICAL CHANNEL RECONFIGURATION message, the
RL C entity for the acknowledged mode dedicated signalling radio bearer (SRB #2) is re-established, both on the
UTRAN (target SRNC) and UE sides, and their HFN values are set to MAX (uplink HFN of RB2 | downlink HFN of
RB2) + 1. Care should be taken by UTRAN in timing the SRNS relocation so that there is no risk of a SN rollover on
SRB #2 during this procedure.

If the UE has successfully configured itself, it sends a response message, in this case PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode dedicated signalling
radio bearer (SRB #2). This message is transmitted based on the new RLC context and contains the START values (to
be used inintegrity protection and in ciphering on radio bearers using UM and AM RLC). The UTRAN initialises and
the UE reinitialises the PDCP header compression protocols of the radio bearers configured to use a header compression
protocol without the context relocation [7]. For those radio bearers and header compression protocol s applying context
relocation, UTRAN initialises header compression protocols based on the context information received from the source
RNC and UE continues header compression without re-initialisation. Further description of specific actionsin UTRAN
and UE in the case of context relocation isfound in [7].

Upon acknowledgement of the message, the RLC entities for the rest of the affected radio bearers are re-established
both on the UTRAN and UE side. The HFN values for each RB are set to the START value in the message for the
corresponding CN domain. The HFN values for each remaining signalling radio bearer (other than SRB #2) are set to
the START value in the message for the last configured CN domain.

The relocation procedure ends.
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers)
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6.4.9 RRC Connection re-establishment
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Figure 38: RRC connection re-establishment
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Figure 38 shows an example of the procedure when a UE loses radio connection due to e.g. radio link failure. After
having selected a new cell, the UE RRC sends the NW RRC a CELL UPDATE message. The CELL UPDATE message
contains information to the network that it was sent due to aradio link failure. The NW RRC configures the NW and
acknowl edges the connection re-establishment to the UE RRC with a CELL UPDATE CONFIRM message. The UE
RRC configures the UE L1 to activate the new radio link(s). After the UE has synchronised to at least one radio link,
the MAC and RLC layers can be configured (if necessary).

When the procedure is completed on the UE side, a PHY SICAL CHANNEL RECONFIGURATION COMPLETE
message is sent.

6.4.10 Inter-system Handover: GSM/BSS to UTRAN

The handover from GSM/BSS to UTRAN for a dual-mode GSM MS/UMTS UE isillustrated in figure 39. On the
network side, upon the reception of aHARD HANDOVER PROCEED 2 command through the RANAP protocol, the
RRC layer performs admission control and radio resource allocation assigning an RNTI for the RRC connection and
selecting radio resource parameters (such as transport channel type, transport format sets, etc). RRC configures these
parameters on layer 1 and layer 2 to locally establish the DCH logical channel.

The selected parameters including the RNTI, were previously transmitted to UE via RANAP message HARD
HANDOVER PROCEED 1 and GSM upgraded message HANDOVER COMMAND.

Upon reception of the HANDOVER COMMAND message, the GSM RR layer transmits the required parametersto the
UMTS RRC layer using an RR-Data-IND primitive. UE RRC configures L1 and L2 using these parametersto locally
establish the DCH logical channel. Layer 1 indicates to RRC when it has reached synchronisation. An RLC signalling
link establishment isthen initiated by the UE. A HANDOVER COMPLETE message is finally sent by the UE.
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Uu lub

MSRR | [ UERRC ] [ UeRCc | [ uewmac | [ e | [ NodeB-L1 | [ rno | [ crRnC-MAC | [ srRNC-MAC | [ sRNCRLC | [ SRNC-RRC | [ cnias ] [ Bscrr

RANAP: HARD HANDOVER PROCEED 2

.

Admission control &
Radio Resource
Allocation

Inter-network message
xchange described in 25.402

@

CPHY-RL-Setup-REQ

<

Start tx / rx

CPHY-RL-Betup-CNF

>

CPHY-RL-Setup-REQ

CMAC-D-Config-REQ

e}

IAC-C/SH-Config-REQ

IANDOVER COMMAND

GSM Mode

RR-Data-IND

[Handover CommandT
CPHY-RL-Setup-REQ

>

CMAC-C / SH/ D-Config-REQ Start tx / rx
> I:':l

L1 synchronisation

CPHY-Sync-IND CPHY-Sync-IND

< >

Transition state
CRLC-Config-REQ CRLC-Config-REQ

> <

L2 Link Establishment

RLC-Data-REQ

[Handover Complete]’ DCCH: Ackngwledged Data
[Handover|Complete] g RLC-Data-IND
_________ P DCCH: pata Ack [Handover Complete]
Cell connected state P RLC-Data-CNF

RANAP: HARD HANDOVER Cg PLETE

Figure 39: GSM to UMTS inter-system handover
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6.4.11 Inter-RAT Handover: UTRAN to GSM/BSS, CS domain services

Uu lub
MS-RR UE-RRC UE-RLC [ uEmAc | [ uew | [ NodeB-L1 | [ RNcLl | [ crRNC-MAC | [ SRNC-MAC | [ sRNCRLC | [ SRNC-RRC | CNIAS BSC-RR
RANAP: RELOCATION REQUIRED
>
HANDOVER REQUEST
>
HANDDVER REQUEST ACK
RANAP: RELOCATION COMMANI
HANDOYER FROM UTRAN COMMAND (acknowledged on L2)
<
UTRA RRC
Connected Mode [GSM-RR message]
-
_________ [Release]
>
CRLC-Config-REQ
>
CMAC-C / SH/ D-Config-REQ
>
CPHY-RL-Release-REQ
Transition state g
HANDOVER ACCESS .

HANDOVER DETECT
i

PHYSICAL[INFORMAT|ON (unacknowledged)

HANDOVER |[COMPLETE
————————— »
HANDOVER COMPLETE

GSM Connected

Mode
RANAP: IU RELEASE COMMAND

CRLC-configureure-
REQ

*

CMAC-C/SH-Config-REQ

CMAC-D-Config-REQ

CPHY-RL-Release-REQ

CPHY-RL-Release-REQ

RANAP: IU RELEASE [COMPLETE
»

Figure 40: UTRAN to GSM inter-RAT handover
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NOTE: The scope of this description isrestricted to a UE having a connection only to CS domain services, i.e. ho
simultaneous PS signalling connection.

For CS domain services UTRAN to GSM inter-RAT Handover procedure is based on measurement reports from the UE
but initiated from the UTRAN. HANDOVER FROM UTRAN COMMAND is sent using acknowledged data transfer
on the DCCH. The UE transition from UTRAN Connected Mode starts when an HANDOVER FROM UTRAN
COMMAND isreceived. The transition to GSM Connected mode is finished when HANDOVER COMPLETE
message is sent from the UE.

UTRAN sends a RELOCATION REQUIRED to CN/AS. This message contains information needed for the GSM
system to be able to perform a handover (e.g. serving cell, target cell). Some parts of thisinformation (e.g. MS
classmark) have been obtained at setup of the RRC Connection and are stored in CN.

The CN/AS sendsaHANDOVER REQUEST message to BSC-RR allocating the necessary resources to be able to
receive the GSM MS and acknowledge this by sending HANDOVER REQUEST ACKNOWLEDGE to CN/AS. The
HANDOVER REQUEST ACKNOWLEDGE contains a GSM-RR message with al radio-related information that the
UE needs for the handover.

CN/AS sends a RELOCATION COMMAND (type UTRAN-to-BSSHARD HANDOVER) to the UTRAN to start the
execution of the handover. This message contains a GSM-RR message with all the information needed for the UE to be
able to switch to the GSM cell and perform a handover to GSM.

Upon reception of the HANDOVER FROM UTRAN COMMAND message in the UE, the UE-RRC entity forwards the
GSM-RR message to the MS-RR entity. To release the UTRA resources the MS-RR entity requests the UE-RRC entity
to release the RRC connection locally . The UE-RRC entity can then locally release the resources on the RLC, MAC
and physical layers of the UE.

After having switched to the assigned GSM channel received in the HANDOVER FROM UTRAN COMMAND, the
GSM M S sends HANDOVER ACCESS in successive layer 1 frames, just asit typically would have done for a
conventional GSM handover initiation.

When the BSC-RR has received the HANDOVER ACCESS it indicates this to the CN/AS by sending aHANDOVER
DETECT message. The BSC-RR sendsa PHY SICAL INFORMATION message to the GSM M S in unacknowledged
mode that contains various fields of physical layer -related information allowing a proper transmission by the MS.

After layer 1 and 2 connections are successfully established, the GSM MS returns the HANDOVER COMPLETE
message.

CN/AS isthen able to release the UTRAN resources that were used for the UE in UTRAN Connected Mode. The
CN/AS send alU RELEASE COMMAND to UTRAN, after which UTRAN can release all NW resources from RLC,
MAC and the physical layer. When the release operation is complete, alU RELEASE COMPLETE messageis sent to
CN/AS.
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6.5 CN originated paging request in connected mode

6.5.1 UTRAN coordinated paging using DCCH

Uu lub

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

RRC Paging request

(UE Paging Id, Area,

Paging Group Calc
Info)

RLC-Data-REQ

[PAGING TYPE 2 (UE Paging id}]
DCCH} DCH: Acknowledged Dafa
PAGING TYPE 2]

RLC-Data-IND
-
[PAGING TYPE 2 (UE
Paging id)]

RRC Notification
indication (UE
Paging Id)

Figure 41: Example sequence of CN initiated paging request using DCCH
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The above sequence illustrates a CN originated paging request, when the UE isin connected mode and can be reached
on the DCCH. The coordination of the paging request with the existing RRC connection is donein UTRAN.

The entity above RRC on the network side requests paging of a UE over the Nt-SAP. The request contains a UE paging
identity, an area where the page request is to be broadcast, information for calculation of the paging group.

Since the UE can be reached on the DCCH, the RRC layer formats a PAGING TY PE 2 message containing the UE
paging identity, and the message is transmitted directly to the UE using unacknowledged data transfer.
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6.6 UTRAN originated paging request and paging response

Uu lub lur

| NodeB-L1 | | CRNC-MAC | | CRNC-RLC | | CRNC-RRC | | SRNC-RRC |

Trigger UTRAN originated
paging

UERLC | | UEMAC | UE-L1

UE-RRC |

RCCH: MAC-Data-REQ
[PAGING TYPE 1 (UTRAN UE |d, paging group)]

PCH: Transpargnt mode Data
[PAGING TYPE 1 (UTRAN UE [d)]

PCCH: MAC-Data-IND
[PAGING TYPE 1 (UTRAN UE id)]

CELL UPDATE (Unacknowledded on L2)

CELL UPDATIE CONFIRM (Unacknawledged on| L2)

UTRAN MOBILITY INFORMATION CONFIRM (Acknowledged on L2)

Figure 42: Example sequence for UTRAN initiated paging request with paging response
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The RRC layer in the network uses this sequence to trigger a switch to CELL_FACH state, when the UE can only be
reached on the PCH (the CELL_PCH state or the URA_PCH state). A Paging Type 1 message is prepared, containing
the UTRAN UE identity (SRNTI + RNC-ID). The RRC requests the transmission of the message by MAC on the
PCCH, indicating the paging group.

In the UE, the RRC layer continuously monitors the paging group on the PCH and compares the UE identitiesin
received paging request messages with its own identities. A match occurs, and in this case the RRC layer changes state
to CELL_FACH state.

The UE prepares a Cell Update message, which is sent on CCCH.

When the network receives the Cell Update message, a c-RNTI is allocated and signalled to UE using the Cell Update
Confirm message, which is sent on DCCH using unacknowledged mode. The latter message al so acknowledges the
reception of the Cell Update message. The UE configures MAC to use the new ¢-RNTI and prepares a UTRAN
MOBILITY INFORMATION CONFIRM message. When the network receives the UTRAN MOBILITY
INFORMATION CONFIRM message on DCCH it can delete any old c-RNTI and the DCCH/DTCH logical channels
can be used also in the downlink using the new c-RNTI.

6.7 Other procedures

6.7.1 UE Capability Information

Uu lub

\ UE-RRC \ \ UE-RLC \ | RNCRLC | \ RNC-RRC \

RRC connected mode

Sending of
UE
capability
triggered

DCCH: UE CAPABILITY INFORMATION (gcknowledged

=

DCCH: UE CAPABILITY INFPRMATON CONFIRM (acknowledged)

Figure 43: UE Capability Information

The UE transfers its capability information to the network by transmitting the RRC message UE Capability Information
using acknowledged mode on the DCCH. UTRAN confirms the reception of the UE capabilities by transmitting an UE
CAPABILITY INFORMATION CONFIRM message using acknowledged mode on the DCCH. This procedureis
performed during the lifetime of the RRC Connection if the UE capability information changes (e.g. due to changein
UE power class). UE capability information can also explicitly be requested by UTRAN.
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6.7.2 Random access transmission sequence (FDD)

Uu lub

UERRC | | UERLC | | uEMmAC | | UEPHY | | Node B-PHY | | RNC-MAC

CPHY-TrCH-Cqnfig-REQ

L

CMAC-Cofig-REQ

MAC-Data-REQ

Initial
backoff time

PHY-Access-REQ

" [ Access Service
Class,..]

Preamble transmission with
power ramping

L AICH['Nack”

< Condition > | | TP L __| Nack may be

sent or not
PHY-Access-CNF

subsequent
backoff time

PHY-Access-REQ

[ Access Service
Class,..]

Increment preamble Preamble transmission with
retransmission power ramping
cycle counter

PHY-Access-CNF AICH|“ack”

-

PHY-Data-REQ RACH |Data

MAC-Datg-IND

Evaluation of the
MAC header

Figure 44: Random access transmission sequence (FDD)

The RACH and AICH are configured once viaa CPHY -TrCH-Config-REQ primitive. This primitive isissued 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 aMAC-Data-REQ primitive, the RACH
transmission control procedure is started, which includes selection of Access Service Class (ASC).

After someinitial backoff, a primitive PHY -Access-REQ containing the selected ASC is sent to L1. Thistriggersthe
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 constraints of the selected ASC.

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 cyclesis counted in MAC.

Upon successful transmission of a preamble, MAC receives an acknowledgement via PHY -Access-CNF primitive that
the acquisition indicator was received. Then message transmission is requested with the PHY -Data-REQ primitive.
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6.7.3 Random access transmission sequence (TDD)

6.7.3.1 Random access transmission sequence (3.84 Mcps TDD)
Uu lub
UE-RRC | | UEmac | | UEPHY | | Node B-PHY | [ RNC-MAC | [ RNC-RRC
CPHY-TrCH-Cdnfig-REQ
CMAC-Config-REQ
MAC-Data-REQ
i -
RRC sets a
timer and backoff time
waits for an
ACK from
the UTRAN HY-Data-REQ
on the FACH
>< RACH| Data >X
(collision)
Expiry of .
: CPHY-TrCH-Config-REQ
timer _»
CMAC-Config-REQ

MAC-Data-REQ
RRC sets a
timer and
waits for an backoff time
ACK from
the UTRAN
on the FACH

PHY-Data-REQ
» RACH)| Data
P MAC-Data{IND
>

Evaluation of the
MAC header

MAC-Data-IND

ACK is sent on the FACH.

A

/7 [y e | '

Figure 45: Random access transmission sequence (3.84 Mcps TDD)

The RACH is configured once viaa 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 datato be transmitted on the RACH, i.e. reception of aMAC-Data-REQ primitive, the RACH
transmission control procedure is started, which includes selection of an Access Service Class (ASC).

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

6.7.3.2 Random access transmission sequence (1.28 Mcps TDD)
Uu lub
UERRC | | UERLC | | uEMmAC | | UEPHY | | Node B-PHY | | RNC-MAC
CPHY-TrCH-Config-REQ
CMAC-Config-REQ
»
Ll
MAC-Data-REQ
>
o |
Initial
backoff time
Increment Timer is set to |, |PHY-Access-REQ
synchronization wait for ACK P o
transmission dounter on FPACH ] SYNC_UL transmission
/\ > ><
(collision)
Timer expires Ly,
O
subsequent
backoff time
Increment Timeris setto | . |PHY-Access-REQ
synchronization wait for ACK on
transmission colinter FPACH SYNC_UL tranbmission
>
PHY-Access-CNF FPACQH “ACK”
0 <
subsequent L
backoff time
> PHY-Data-REQ RACH pata
>
MAC-Datg-IND
>
Evaluation of the
MAC header
\

Figure 46: Random access transmission sequence(1.28 Mcps TDD)

The RACH is configured once viaa CPHY -TrCH-Config-REQ primitive. This primitive needs to be used 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.
The parameters could include random access control parameters such as persistence value, Access Service Class (ASC)
parameters and maximum number of synchronisation attempts.

When there is datato be transmitted on the RACH, i.e. reception of aMAC-Data-REQ primitive, the RACH
transmission control procedure is started, which includes selection of an Access Service Class (ASC).

After some backoff, a primitive PHY -Access-REQ is sent to L1, which triggers the PRACH message transmission, i.e.
the physical layer selectsa SYNC_UL code without further backoff delay imposed on L1, but within the constraints of
the selected ASC.
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If PHY received no acknowledgement on the FPACH and the maximum number of synchronisation attempts permitted
has not been exceeded, the PHY -Access-REQ procedure is repeated.

If the SYNC_UL burst has been acknowledged on the FPACH, MAC receives an acknowledgement via PHY -Access-
CNF primitive. Then data transmission is requested with a PHY -DATA-REQ primitive, and the PRACH transmission
procedure shall be completed with transmission of the PRACH message on the PRACH resources associated with
FPACH.

6.7.4  Void

ETSI



3GPP TS 25.303 version 5.3.0 Release 5 73 ETSI TS 125 303 V5.3.0 (2005-06)

7 Traffic volume monitoring

An agorithm will be defined for the UE to trigger a message to the NW based on transmitter buffer status.

Figure 48 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 datato 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 specified threshold value. After that, based on the measurement report from MAC
and reporting criteriareceived 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 smultaneoudly as shown in 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 M easurement]

DCCH: MEASUREMENT CONTROL |Message
[Traffic Volume M easurement]

CMAC-MEASUREMENT-REQ N

MAC-DATA-RE

Report

MAC-DATA-RE Interval

MAC-DATA-RE

CMAC-MEASUREMENT-IND

Report

Threshold Interval

exceeds
CMAC-MEASUREMENT-IND
Al

CMAC-MEASUREMENT-IND

Decide to
report

A

DCCH: MEASUREMENT REPORT Message
[Traffic Volume M easurement]

Choose Action
accordingly

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

Figure 48: Traffic Volume Measurement Report Procedure
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