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METHOD AND APPARATUS FOR PERFORMING INTER-FREQUENCY MEASUREMENTS

The present invention relates to a communication‘ method, a mobile terminal and a
communication system performing inter-frequency measurements while participating in a

scalable data service.

The Third Generation Partnership Project (3GPP) specification group has defined the

Universal Mobile Telecommunication Standard (UMTS) in recent years. Release 5 of
March 2002 introduced advanced features such as a multi-rate wideband voice codec,
IP-based multimedia services (IMS) and high speed downlink packet access (HSDPA).

The UMTS network architecture defines a core network (CN) and a terrestrial radio
access network (UTRAN). The UTRAN has been designed to efficiently handle voice and
data as well as real-time and non-real-time services over the same air interface, i.e.
same carrier. Several radio interface modes have been defined in this framework.
Essentially, the definition distinguishes between two modes of operation: frequency
division duplex (UTRAN FDD) for operation in paired frequency bands and time division
duplex (UTRAN TDD) for operation in unpaired frequency bands, allowing alternative
chip rates and bandwidths to be implemented.

For example, the UTRAN FDD mode employs Wideband CDMA (W-CDMA) as an
access technology. W-CDMA uses direct sequence CDMA and allows bit rates up to 384
kbit/s (2.048 Mbit/s in a pico cell). These high data rates on the wireless link facilitate the
introduction of scalable multimedia services to UMTS. In this respect point-to-multipoint
services or broadcast services are of interest especially in the field of video and audio

streaming.

Point-to-multipoint services allow data from a single source entity to be transmitted to
multiple endpoints. These services are expected to be used extensively over wireless
networks and therefore public land mobile networks (PLMN) should to efficiently support
them. In this respect, Multimedia Multicast / Broadcast Service (MBMS) is intended
provide this capability for such broadcast/multicast services provided by the home
environment and other value added service providers (VASP).

The MBMS is an unidirectional point-to-multipoint bearer service in which data is

transmitted from a single source entity to multiple recipients. It is anticipated that other
1
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services will use these bearer capabilities. The 3GPP has defined two modes of
operation for MBMS: the broadcast mode and the multicast mode. The main motivation
for providing services in terms of multicast / broadcast transmissions is the efficient
utilization of radio resources when transmitting the same content to several users

simultaneously.

The multicast/broadcast mode is a unidirectional point-to-multipoint transmission of
multimedia data (e.g. text, audio, picture, video) fiom a single source entity to all users in
a multicast/broadcast service area. The multicast/broadcast mode is intended to
efficiently use radio/network resources e.g. data is transmitted over a single logical
channel. Data is transmitted in the multicast/broadcast service area as defined by the
network (Home environment). in the multicast mode the network may selectively transmit

to cells within the multicast service area which contain members of a multicast group.

MBMS data transmission adapts to different radio access network (RAN) capabilities or
different radio resource availability, e.g. by reducing the bitrate of the MBMS data. The

selection and description of an appropriate mechanism is subject to MBMS stage 2.

The transmission of MBMS data .is carried out on point-to-multipoint logical channel
MTCH (MBMS Traffic Channel) while the transmission of MBMS control information is

‘carried out on point-to-multipoint logical channel MCCH (MBMS Control Channel). If the

only information to be transmitted on MBMS Control Channel is related to notifications,
this channel could be called NCCH (Notification Control Channel). Depending on certain
criteria (e.g. system load), these logical channels may be mapped on dedicated iransport
channels (DCH - Dedicated Cha‘nnel) or common transport channels (e.g. FACH —

Forward Access Channel).

Scalable data services, such as scalable MBMS, are based upon the assumption that the
data to be transmitted can be separated into distinct layer data streams, also referred to
as importance layers. Practically, those are categorized into a Base Layer and one or
more Enhanced Layers. By definition, the Base Layer contains data that is required for
the service (e.g. video streaming) to be received with a lowest acceptable quality and
provides a basic quality of service of the MBMS data stream. The Enhanced Layer(s)
contain(s) only supplementary data whose reception and subsequent processing
improve the quality of service experienced by end users relative to the quality 6ﬁered by

the Base Layer.
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In a radio network e.g. UMTS UTRAN, a service in the cell can be provided on several
frequency carriers. These new cells, separated by different frequencies, usually have the
same coverage and form a multi layered geographically collocated cell structure. Inter-
frequency handovers, i.e. an inter-frequency cell changes are executed for the purpose
of balancing the load between frequency carriers and is therefore possible to have a
number of users on each frequency carrier. Inter-frequency handovers are controlled by
RRC (Radio Resource Control) entities which are located in a radio network controller
(RNC).

An inter-frequency cell change can be executed with or without inter-frequency
measurements carried out by user equipment (UE) or mobile terminal. In the former
case, the network first orders to UE to perform inter-frequency measurements. Finally the
radio access network (RAN) makes decision whether to execute an inter-frequency

handover or not based on measurement results or the decision is left to the UE.

In Tdoc R2-022110 “Power Usage for MBMS” by Lucent Technologies (available from
3GPP), it has been shown that 66% of the sector total power has to be allocated to a
single 64kbps MBMS if full cell coverage is required for data transmissions on a common
transport channel, such as a FACH. An example of usage of scalable MBMS
transmissions would be to relax the power requirements by transmitting only the Base
Layer of the importance layers to those users which are located close to the cell edge
and gradually increase the number of enhanced layers for users located closer to the
radio access network's Node B transmitting the data. This technique is illustrated in
Figure 11. '

So far the scalability in MBMS has not been discussed in relevant standardization bodies
of the 3GPP and it is not clear if it should be supported in the RAN. In further
considerations it will be assumed that adequate knowledge to support scalable MBMS
transmissions is available in the RAN. If scalability is supported in RAN, there could be
more than one logical channel (MTCH) supporting transmissions of different importance
layers. MBMS-specific function for handling of logical channels is currently located in

medium access control MAC c/sh/m entity in RNC.

Compressed mode measurements (see for example 3GPP TS 25.215: “Physical layer —
Measurements (FDD)” for more details) are usually executed when making
measurements on other transmission frequencies in a CDMA system without a full dual

receiver terminal. This mode can be considered as an example of how transmitted bits

3
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can be manipulated to enable a UE to carry out measurements without imposing

significant additional requirements on the processing time.

The term “compressed mode” means that transmission and reception at the UE are
halted for short time intervals in order to perform measurements on the other
frequencies. In these intervals, gaps within frames received by the UE are introduced by
the RAN to allow the UE to perform the measurements. Transmission gaps are created
by compressing the data that should be transmitted in the time domain, i.e. within a time

frame.

There are three ways of frame compression: First, increasing the available data rate by
reducing the spreading factor. The decrease of spreading factor is often compensated by
increasing transmission power in the frame. Second, reducing the data rate by
puncturing on physical layer. Sincetpuncturing processes some practical limits, this is
limited to creating rather short transmission gaps. And third, lowering the data rate

delivered to physical layer by the scheduling in higher layer.

Figure 9 shows the transmission of a physical channel on the frame level in the
compressed measurement ‘mode where the decrease of the spreading factor is
compensated by increasing the transmission power in the frame. Figure 10 illustrates thé
transmission of a physical channel on the frame level in the compressed mode where

transmission gaps are realized by higher layer scheduling.

On command from the UTRAN, a UE monitors cells on other frequencies and cells on
other modes and radio access technologies that are supported by the UE. To allow the
UE to perform inter-frequency measurements, the UTRAN instructs the UE to enters into
“compressed mode” for inter-frequency measurements.

MBMS supports the mobility between the cells controlled by different base stations
(Node Bs). If there is more than one W-CDMA carrier per base station, these are usually
used for balancing load or improving coverage. It is clear that MBMS content does not
have to be transmitted on the same carriers in geographically neighboring cells. Due to
mobility of users between cells controlled by different Node Bs, it may happen that there
are sets of users belonging to the same MBMS group but receiving MBMS contents
through different frequency carriers. For the sake of radio efficiency, it is therefore
desirable to transmit MBMS content on a single W-CDMA carrier. Thus, the RAN may
wish to move all users belonging to a same MBMS group to a single frequency carrier.

4
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For this decision to be more accurate, a mechanism for inter-frequency measurements is

needed.

It is therefore the object of the present invention to save processing time at the mobile

terminal in order to perform inter-frequency measurements.

The object of the invention is solved by the independent claims. Further embodiments

are subject matter to their dependent claims.

The present invention provides a communication method in a wireless system
comprising a radio access network and a plurality of mobile terminals. A mobile terminal
of the system receives data of a scalable data service from the radio access network,
wherein the received data comprises a plurality of importance layers, further receives a
notification from the radio access network to perform inter-frequency measurements, and
processes by a subset of the importance layers of the received transmission data to '

reduce the processing load at the terminal for inter-frequency measurements.

In an embodiment of the invention the subset of the importance layers: is demultiplexed
from the physical channels. By only demultiplexing the data from the physical channels
that should be further processed at the lowest layer the amount of data to be processed
can be significantly decreased, which saves processing time that may be used for inter-

frequency measurements.

The method described above may be applied to data of the scalable data service
received via a common transport channel or a dedicated transport channel in another

embodiment. This embodiment relates to broadcast transmissions that usually use

‘common transport channels for transmission. As the data on the common- transport

channel may be received by a plurality of mobile terminals, it is more effective to reduce
the data rate in the mobile terminal for enabling inter-frequency measurements. This is
because a reduction of the data rate by scheduling at the radio access network would
decrease the quality of service of the transmitted scalable service data for all mobile

terminals receiving the data stream.

Further, the mobile terminal performs inter-frequency measurements in the time gained
by processing only a subset of the importance layers of the transmission data, and
transmits indicators derived from the inter-frequency measurement results to the radio

access network.
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In case the radio access network decides to move the mobile terminal to another carrier
frequency to more effectively utilize the system resources, the mobile terminal receives
from the radio access network an instruction to change the carrier frequency for data of
the scalable data service, and changes the carrier frequency for data of the scalable data

service to the instructed frequency.

A non access stratum in the wireless network may be notified about the selective
processing of the subset of importance layers using indication primitives. For the
definitions of indication primitives it is referred to the document 3GPP TS 25.301 “Radio
Interface Protocol Architecture®.. This may be desirable, if the delivery of the scalable

service is charged based on the quality of service provided to the mobile terminal.

The notification from the radio access network to perform inter-frequency measurements
may be received on a MBMS control channel or a notification control channel.

The scalable data services may be a multimedia broadcast/multicast service (MBMS).
Further, the scalable data service may comprise multicast and/or broadcast data

transmissions.

Further, the present invention provides a mobile terminal in a wireless system comprising
a radio access network and at least the mobile terminal. The mobile terminal comprises
receiving means for receiving data of a scalable data éervice from the radio access
network, wherein the received data comprises a plurality of importance layers. Further,
the receiving means is adapted to receive a notification from the radio access network to

perform inter-frequency measurements.

The terminal may further include processing means for reducing the time to process the
transmission data of the scalable data service, wherein the processing means is adapted

to process a subset of the importance layers of the received transmission data.

Further the mobile terminal may comprise demultiplexing means for demultiplexing the
subset of the importance layers from the physical channel.

In another embodiment of the invention, the receiving means is adapted to receive the

data of the scalable data service via a common transport channel.

The mobile terminal may further comprise measurement means for performing inter-

frequency measurements in the time gained by only processing a subset of the
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importance layers of the received transmission data, and transmission means for

transmitting inter-frequency measurement results to the radio access network.

In order to enable the assignment of a new carrier frequency to the terminal, the
receiving means of the mobile terminal may be adapted to receive an instruction from the
radio access network to change the carrier frequency for data of the scalable data
service, and the transmission means is adapted to change the carrier frequency for data
of the scalable data service to the instructed frequency.

As scalable data services such as MBMS are commonly charged based on the received
quality of service, it may be desirable that the mobile terminal may further comprise
notification means for notifying a non access stratum in the wireless network about the
selective processing of the subset of importance layers. This enables the mobile terminal
to notify a non access stratum, which may include a charging entity, about the fact that it
receives a lower quality of service when performing inter-frequency measurements,

which may considered when charging the user for the scalable data service.

In another embodiment, the receiving means is adapted to receive the notification from
the radio access network to perform inter-frequency measurements a control channel of

the scalable data service or a notification control channel.

Moreover, the present invention relates to a communication system comprising at least
one mobile terminal according as described above and a radio access network for
providing a transmission data of a scalable data service to the at least one mobile

terminal.

In the following the present invention is described in more detail in reference to the
attached figures and drawings showing advantageous embodiments of the invention.
Similar or corresponding details in the figures are marked with the same reference

numerals.

Figure 1  shows a radio access network, wherein a mobile terminal joins a multicast

group,

Figure 2  shows the radio access network, wherein scalable service data are provided
from the core network to the mobile terminal via the radio access network,

Figure 3  shows the radio access network, wherein the mobile terminal joins a new

cell and receives the scalable service data from the core network,
7
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Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
Figure 11

Figure 12

Figure 13

shows the radio access network, wherein the mobile terminal performs inter-
frequency measurements after joining a new cell of the radio access

network,

shows the radio access network, wherein the mobile terminal performs inter-
frequency measurements and reports on a decreased quality of service of

the scalable data service to a charging entity in the radio access network,

shows the radio access network, wherein the mobile terminal reports the |

measurement results to the radio access network,

shows the radio access network assigning a new transmission frequency to

the mobile terminal for the reception of the scalable service data, and

shows the radio access network, wherein the mobile terminal receives the

scalable service data at the assigned reception frequency.

shows a compressed mode data transmission by reducing the spreading

factor, and
shows a compressed mode data transmission by higher layer scheduling.
shows an example of a scalable MBMS transmission, and

shows the multiplexing of importance layers of the transmission data on

physical channels, and

shows MAC c/sh/m structure at the mobile terminal.

Figures 1 through Figure 9 are intended to exemplify a scenario for an inter-frequency

cell change of a mobile terminal (UE 101).

Figure 1 shows a radio access network (RAN) comprising a Node B 102 and a radio

network controller (RNC) 103. Though the figures show that the source cell 104 and

target cell 105 are under control of the same Node B 102, it pointed out that the cells

may be also controlled by two different Node Bs . In the example of an inter-frequency

cell change of UE 101 as shown in the figures, it is should be noted that the carrier

frequency in the source cell 104 (source frequency) and the- carrier frequency in the

target cell 105 (target frequency) play a major role and not the entity controlling the cells.
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In general, RNC 103 may implement the medium access control (MAC) entity, the radio
link control (RLC) entity, radio resource control (RRC) entity, broadcast/multicast control
(BMC) entity and the packet data convergence protocol (PDCP) in the RAN. The RRC of
the RNC is responsible for handovers between different carrier frequencies.

The RNC 103 may be further connected to the core network CN. In this illustrative
example it is further assumed that in each cell 104, 105 of the Node B 102 the two W-
CDMA carrier frequencies f1 and f2 are employed for transmission. It is clear that other

access schemes may be also employed.

The user equipments 101, 106, 107 in source cell 104 and target cell 105 participate in a
scalable data service, such as scalable MBMS. Transmissions of the service data may
be performed on a point-to-point basis for multicast transmissions using a dedicated

transport channel or on a point-to-multipoint basis for broadcast transmissions using a

.common transport channel.

The UEs 106 and 107 reside in target cell 105 and receive scalable service data (MBMS
data) at carrier frequency f2. The RNC 103 of the RAN may announce the services, e.g.
broadcast services available at the source cell 104 and target cell 105 on a known
common channel, e.g. the MCCH or NCCH. The announcements may inform the UEs
101, 106, 107 about the available services and their carrier frequencies. It is also
possible that the same service is delivered within the same cell at two different carrier
frequencies, which significantly reduces the available radio resources.

After receiving the announcements from the RAN, the UE 101 receives the transmission
data of the scalable data service, i.e. the broadcast service from a sending source. The
sending source may be located within the core network CN as illustrated in Figure 2 or in
a PLMN to which the core network CN may be further attached.

Figure 2 illustrates the data delivery of the broadcast service (201, 202) to the UE 101.
As indicated, the RAN employs the carrier frequency f1 for transmitting the transmission
data from the Node B 102 to the UE 101.

In Figure 3, UE 101 has moved from the source cell 104 to the target cell 105, i.e. a
handover has been performed. After moving from source cell 104 to target cell 105, the

UE 101 still receives (301) the broadcast data at the carrier frequency f1.
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The other UEs 106 and 107 located in the target cell 105, which have also subscribed to
the broadcast service of UE 101, receive the transmission data .of the broadcast service

at carrier frequency f2.

As suggested above, the RNC 103 may inform UE 101 about the structure of scalable
data transmissions and announces available scalable MBMS services available in the
target cell 105 via the MCCH or NCCH or another control channel. Further, the UE 101
may be notified by the RNC 103 about the type of channels used for delivering MBMS or
scalable services within target cell 105. Common traffic channels may be used for
broadcast transmissions and dedicated channels or common traffic channels may be

used for multicast transmissions.

As mentioned earlier, the transmission of scalable service data as MBMS service data
consumes most of the sector’s total available transmission power on a carfier frequency.
However, UEs 101, 106, 107 receiving the same MBMS service do not necessarily use
the same carrier frequency within a cell, as illustrated in Figure 3. Hence, the RAN may
wish to move all UEs 101, 106, 107 to a single carrier frequency.

Figure 4 shows the radio access network transmitting a notification to the mobile terminal
101 in order to instruct the UE 101 to perform inter-frequency measurements after joining
the ‘target 105 cell of the radio access network. Based on the results of these
measurements, the RAN will decide whether the UE 101 should be moved to carrier
frequency f2 for a further reception of the broadcast service. The RNC 103 may send
(401) a notification message via Node B 102 to the UE 101. This message instructs the

mobile terminal 101 to perform inter-frequency measurement.

The measurement relies on the quantities obtained from observing the common pilot
channel (CPICH). So far, three types of quantities have been defined for the
measurement procedure (see, e.g. 3GPP TS 25.215, “Physical Layer — Measurements
(FDD)):

¢ Received Signal Code Power (RSCP), which is the received power on one code
after dispreading, defined on the pilot symboils.

e Received Signal Strength Indicator (RSSI), which is the wideband received
power within the channel bandwidth.

10
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e Ec/No, defined as the received signal code power divided by the total received
power in the channel bandwidth, i.e. RSCP/RSSI.

Referring now to Figure 5, the UE 101 may now perform inter-frequency measurements
501. In order to relieve the processing load on the UE 101 for performing the

meaéurements, the UE 101 selectively processes only a subset of the importance layer

~ of received broadcast service data.

Figure 12 illustrates how the different layers of the transmission data are mapped to the
physical channel at the RAN. For broadcast transmissions of a scalable service a base
layer and one or more enhanced layers may be multiplexed onto the physical channels
such that there are usually no time gaps in the transmission format that could be used by

the UE 101 for inter-frequency measurements.

Therefore, the UE 101 only processes a subset of the received importance layers to save
processing time that can be used for the measurements. For example, the UE 101 may
not process the enhanced layers of the broadcast data stream received but only the base
layer. ’This would provide a processing free time corresponding to the frame lengths of

the enhanced layers, which could be used for the inter-frequency measurements.

In another embodiment of the present invention the selection of the importance layers to
be processed is made in at the demultiplexing level in the UE 101. The UE 101 only
demultiplexes the importance layers that will be further processed from the data stream
received on the physical channels. The data of importance layers, in this case enhanced

layers, that are not processed may be deleted at the UE 101.

The saving of processing time is achieved at the expense of decreased quality of
service. For the purposes of charging, etc. it may be desirable that UE 101 notifies Non
Access Stratum - serving as a charging entity - of the system when selectively
processing importance layers of the broadcast stream during inter-frequency
measurements. E.g. a primitive such as a MBMS Measurements Indication may be
transmitted from an entity responsible for scalable MBMS transmissions, e.g. MAC
c/sh/m entity on the UE side to RRC or higher layer of the RAN for this purpose.

An exemplary architecture of MAC c¢/sh/m entity is shown in the Figure 13. It is assumed
that MBMS contents is transmitted over MBMS common transport channel FACH. Said
indication primitive can be transferred through MAC Control service access point to
higher layers. The primitive may contain information useful to evaluate relative decrease

11
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in received QoS (e.g. number of omitted enhanced layers etc.). Users belonging to one
MBMS group are identified by an MBMS identifier (ID). The block TCTF DEMUX may be
applicable if the transport channels are multiplexed.

When the UE 101 has finished the inter-frequency measurements, it may report 601 the
results to the RAN as illustrated in Figure 6. The UE 101 may inform the RAN about the
measurement results directly, by sending the results themselves or may use special
indicators which inform the RAN about whether certain quality criteria are fulfilled or not.
When being reported the measurement results, the RAN may then decide whether
certain quality criteria are fulfilled which allow the RAN to move the UE 101 to another

carrier frequency for receiving the multicast data.

In case indicators for reporting the inter-frequency measurement results are used by UE
101, the RAN may decide directly from the signaled information on whether to initiate a

cell change of the UE 101. The quality criteria are based on the inter-frequency

measurements carried out by the UE 101, i.e. the measurement result values as outlined

above.

If the quality criteria are fulfilled and the RNC 103 ‘decides to move UE 101 to another
carrier frequency for the reception/transmission- of multicast data, the RNC 103 informs
the UE 101 to switch 701 to the new carrier frequency f2. This process is illustrated in

Figure 7.

Finally, as shown in Figure 8, the UE 101 receives the scalable service data at the new
carrier frequency f2, which is used by all UEs in the target cell 105 to receive the
multicast service. Hence, by the communication method described above, the present
invention allows the RAN to move all UE 101, 106, 107 that receive a scalable data
service to a single carrier frequency 102. Therefore, the radio link efficiency can be
significantly increased within a cell, as the available fransmission power within a cell has

not to be used for the transmission of scalable data services.

The basic principles of inter-frequency measurements for scalable MBMS have been
explained in this report relying on general MBMS principles. It should be clear to those
skilled in the art that the exposed principles can be applied in a straightforward manner
to different architectures and channels of MBMS or other services allowing a scalable

transmission of their service data.

12
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The transmission format in this description is especially suited for.time multiplexing of
importance layers on WCDMA radio interface. It should be clear to those skilled in the art
that the idea is generally applicable to different types of muitiplexing, e.g. code
multiplexing for WCDMA radio interface or sub-carrier-wise multiplexing for OFDM radio

interface.

12
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CLAIMS

A communication method in a wireless system comprising a radio access
network and a plurality of mobile terminals, the method comprising the

following step performed by a mobile terminal:

receiving a notification from the radio access network to perform inter-

frequency measurements,

the method being characterized by further comprising the following steps

performed by said mobile terminal:

receiving data of a scalable data service from the radio access network,

wherein the received data comprises a plurality of distinct layer data streams,

and

processing a subset of the distinct layer data streams of the received
transmission data.

The communication method according to claim 1, wherein processing the
subset of the distinct layer data streams comprises demultiplexing the subset
of the distinct layer data streams from the physical channel.

The communication method according to claim 1 or 2, wherein the data of the
scalable data service is received via a common or dedicated transport
channel.

The communication method according to one of claims 1 to '3, further

comprising the steps of:

performing inter-frequency measurements in the time gained by processing a

subset of the importance layers of the received transmission data, and

transmitting indicators derived from the inter-frequency measurement results

to the radio access network.

The communication method according to one of claims 1 to 4, further
comprising the stepé of;
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10.

receiving from the radio access network an instruction to change the carrier
frequency for data of the scalable data service, and

changing the carrier frequency for data of the scalable data service to the

instructed frequency.

The communication method according to one of claims 1 to 5, further
comprising the step of notifying a non access stratum in the wireless network
about the processing of the subset of distinct layer data streams by means of

an indication primitive.

The communication method according to one of claims 1 to 6, wherein the
notification from the radio access network to perform inter-frequency
measurements is received on a MBMS control channel or a notification control

channel.

The communication method aécording to one of claims 1 to 7, wherein the

scalable data service is a multimedia broadcast/multicast service (MBMS).

The communication method according to one of claims 1 to 8, wherein the
scalable data service comprises multicast and/or broadcast data

transmissions.

A mobile terminal in a wireless system comprising a radio access network and

at least the mobile terminal, the mobile terminal comprising:

receiving means for receiving a notification from the radio access network to

perform inter-frequency measurements,
characterized in that

the receiving means is adapted to receive data of a scalable data service from
the radio access network, wherein the received data comprises a plurality of
distinct layer data streams, and

by further comprising processing means for processing a subset of the distinct

layer data streams of the received transmission data.
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11.

12.

13.

14.

15.

16.

17.

18.

The mobile terminal according to claim 10, further comprising demultiplexing
means for demultiplexing the subset of the distinct layer data streams from the

physical channel.

The mobile terminal according to claim 10 or 11, wherein the receiving means
is adapted to receive the data of the scalable data service via a common

transport channel.
The mobile terminal according to one of claims 10 to 12, further comprising:

inter-frequency measurement means for performing inter-frequency
measurements in the time gained by processing a subset of the importance

layers of the received transmission data, and

transmission means for transmitting indicators derived from the inter-

frequency measurement results to the radio access network.

The mobile terminal according to one of claims 10 to 13, wherein the receiving
means is adapted to receive an instruction from the radio access network to

change the carrier frequency for data of the scalable data service, and

the transmission means is adapted to change the carrier frequency for data of

the scalable data service to the instructed frequency.

The mobile terminal according to one of claims 10 to 14, further comprising
notification means for notifying a non access stratum in the wireless network

about the processing of the subset of distinct layer data streams.

The mobile terminal according to one of claims 10 to 16, wherein the receiving
means is adapted to receive the notification via-MBMS control channel or a
notification control channel from the radio access network to perform inter-

frequency measurements.

The mobile terminal according to one of claims 10 to 17, wherein the scalable

service is a multimedia broadcast/multicast service (MBMS).

A communication system comprising at least one mobile terminal according to
one of claims 10 to 17 and a radio access network for providing a transmission

data of a scalable data service to the at least one mobile terminal.
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