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Description

Method and device for testing a mobile station's capability

of processing at least one second channel and communication

system comprising such device

The invention relates to a method and to a device for testing
a mobile station's capacity of processing at least one second

channel and to a communication system comprising such device.

Transmitting two or more (sub-)channels on the same resource
unit increases the capacity of a mobile radio system. How-
ever, it can lead to performance degradations due to inter
(sub-) channel interference. The significance of this degra-
dation depends on the capabilities of the mobile station to
receive data or signaling information in the presence of an-
other (sub-)channel allocated to the same resource unit.
These capabilities of the mobile station may be unknown to a

base station or a base station subsystem.

A typical example is for the Global System for Mobile Commu-
nication (GSM) quadrature phase-shift keying (QPSK) or quad-
rature amplitude modulation (QAM) transmission of two or-
thogonal sub-channels (0SCs) in one resource unit. At least
one of them is intended for a mobile station capable of re-
ceiving a single Gaussian minimum shift keying (GMSK) signal.
Hence, the base station is not aware whether or not an 0SC

may be successfully allocated for said mobile station.

The problem to be solved is to overcome the disadvantages
stated above and in particular to provide an efficient and
improved approach to allow a base station to allocate or-
thogonal sub channels based on the individual mobile sta-

tion's capability and/or condition.

This problem is solved according to the features of the inde-
pendent claims. Further embodiments result from the depending

claims.
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In order to overcome this problem, a method for testing a mo-
bile station's capability of processing at least two channels
in a resource unit is provided,
— wherein a base station or a network provides a test
message to the mobile station;
— wherein the mobile station's capability of processing
the at least two channels is determined based upon

the mobile station's feedback.

Mobile stations comprising advanced receivers, e.g., Single
Antenna Interference Cancellation (SAIC), may be capable of
receiving and thus processing 0SC. However, mobile stations
with SAIC may differ regarding their respective implementa-
tion, e.g., some SAIC handsets do not apply a pre-filtering
approach that may be important to remove inter-symbol inter-
ference (ISI) when processing orthogonal sub channels. Thus,
removal of ISI enables a separation of orthogonal sub chan-
nels and thus allows receiving the desired signal. Hence, it
is beneficial to differentiate between SAIC handsets that are
capable of performing said pre-filtering and such handsets
that do not provide this feature. Some handsets may apply
such pre-filtering even if they do not comprise any Downlink

Advanced Receiver Performance (DARP) capability.

Furthermore, the mobile station may be capable of processing
orthogonal sub-channels, but not under all radio conditions
and in all environments. The approach provided allows deter-
mining whether or not a mobile station in its current radio

condition or environment can be utilized for 0SC processing.

In an embodiment, the mobile station's feedback comprises a

measurement report.

Such measurement report conveys data that allow the base sta-
tion to determine whether the mobile station is capable of

processing 0OSC.
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In a further embodiment, said at least two channels are proc-

essed in the same resource unit.

According to yet an embodiment, the at least two channels are

substantially orthogonal to one another.

It is also an embodiment that the at least two channels are
transmitted by the base station with a high degree of or-
thogonality.

Also, the resource unit may comprise at least one of the fol-
lowing:

- a time slot;

— a code channel;

— a frequency.

It is another embodiment that the test message comprises at
least two communication channels, in particular wherein at
least one of said two communication channels is a signaling

channel.

According to a next embodiment, at least one of the two chan-

nels carries data to be decoded by the mobile station.

As a further embodiment, at least one of the two channels
does not carry user data and/or signaling information and is
in particular active only for a short period or periods of

time.

In another embodiment, the base station allocates at least
two channels carrying user data or signaling information in
the same resource unit in particular if the feedback provided

by the mobile station fulfills a predefined condition.

In a next embodiment, the base station initiates a handover
of the mobile station to at least a second channel in a fur-

ther resource unit.



10

15

20

25

30

35

WO 2009/121391 PCT/EP2008/053804

This is in particular done when user data or signaling infor-
mation is transmitted to a further mobile station if the
feedback provided by the mobile station fulfills a predefined

condition.

As the base station determines that said mobile station is
capable of processing, e.g., 0SC, it may be handed over to
another orthogonal sub-channel or another mobile station may

be handed over to the same resource.

It is also an embodiment that the base station (subsystem)
initiates a handover of a further mobile station to at least
a second channel in the same resource unit, wherein the first

and the second channels are processed by the base station.

Pursuant to another embodiment, said base station prior to
providing said test message activates transmission of at
least a second channel in the same resource unit to enable
the mobile station to measure and provide feedback regarding
a reception quality (RX QUALITY).

According to an embodiment, said test message comprises data
bursts. Said data bursts may in particular be modulated via
QPSK or 4QAM.

The problem stated above is also solved by a device compris-
ing a processor unit that is equipped and/or arranged such
that the method as described herein is executable on said

processor unit.

According to an embodiment, the device is a communication de-
vice, in particular a base station or associated with a base

station.

It is also an embodiment that said device i1is a mobile station

or it 1s associated with a mobile station.
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The problem stated supra is further solved by a communication

system comprising the device as described herein.

Embodiments of the invention are shown and i1llustrated in the

following figure:

Fig.1 shows a communication diagram between a base station
and a mobile station, wherein the base station deter-
mines whether or not the mobile station is capable of

processing orthogonal sub-channels.

According to Fig.1l, a base station may determine a mobile
station's current OSC capability by providing a test message
110 to the mobile station. The mobile station upon reception
of such test message may respond with a measurement report
120 regarding a quality of the received signal, namely

"RX QUALITY". Such measurement report can be processed at the
base station in order to determine whether or not the par-
ticular mobile station is capable of 0SC. In particular, the
base station may compare the RX QUALITY value with a thresh-
old: If the RX QUALITY value is better than such threshold,

an OSC is allocated.

The RX QUALITY report may be a so-called full report compris-
ing active bursts (in particular all such active bursts) dur-
ing a reporting period or it may be a SUB-report comprising

at least one estimated quality value for SACCH and/or prede-

termined bursts that are active in DTX mode.

The RX QUALITY may be provided, e.g., as a Frame Error Rate
(FER) report and/or as a Bit Error Probability (BEP) report

or as estimated wvalues, respectively.

It is to be noted that the base station may be a mobile base
station or a base transceiver station (BTS) that works ac-
cording to a communication standard. The mobile station may

in particular be a handset or any device comprising a func-
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tionality of a mobile station. The mobile station may in par-

ticular be a user equipment (UE).

The test message provided by the base station towards the mo-
bile station may comprise at least some downlink bursts that
are modulated, e.g., via 4QPSK instead of GMSK. If the mobile
station is capable of 0OSC, the test message is received with
minimal degradation of quality. A mobile station capable of

OSC may in particular apply pre-filtering in order to remove

IST which 1s beneficial for OSC transmission.

Preferably, the test message conveyed by the base station may
be short, but sufficiently long for the mobile station to
generate a reliable quality estimation to be sent back to the

base station as said measurement report.

The test message may contain as a first channel a data chan-
nel to the mobile station carrying data or signaling informa-
tion. On a second channel, the test message may contain dummy
information. The dummy bits on the second channel may not be
received by the mobile station, but serve as a placeholder
for simulating user data with a structure as used by another
user, e.g., comprising a specific training sequence. Both
channels are substantially orthogonal to one another in order
for the mobile station's receiver being able to separate such

channels.

The test message allows the base station to determine whether
a mobile station is capable of processing 0OSC prior to actu-

ally allocating an orthogonal sub-channel.

Test messages generated by the base station may in particular

comprise at least one of the following in the first channel:

a. Dummy bursts may be provided during a silent period to-
wards the mobile station, wherein advantageously the mo-

bile station also decodes such dummy bursts.
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b. Slow Associated Control Channel (SACCH) blocks and/or
Silence Descriptor (SID) blocks are used to provide
measured RX QUALITY SUB-values from QPSK. In this case,
the useful signal is not disturbed, but the SACCH may be
disturbed.

c. Active payload data can be used at least partially as
test message. However, in such case voice quality degra-
dation may occur if the mobile station is not capable of

processing 0OSC.

d. A transcoder may process SID blocks as normal voice sam-
ples during a testing period in order to provide more

"samples"™ to measure.

e. One of the two channels may carry dummy bursts that do
not contain useful data and that are not decoded by the

mobile station.

The test message sent towards the mobile station may utilize,
e.g.,
— QPSK or 4QAM;

— 40AM with non-sgquare constellation.

As an option, different levels of power may be utilized dur-

ing a test period.

The base station may control a transmission power during a
test period in particular if there is some headroom to be
used in order to boost transmission power in downlink direc-
tion. This allows determining a degradation (in dB) by ad-
justing a transmission power, e.g., to 4dB higher during said
QPSK bursts sent to the mobile station. On the receiver side
the quality is assessed and reported back to the base sta-
tion: If the receiving quality is not degraded when higher
power (boost) is used in downlink direction, this may indi-
cate that the receiver's performance may suffice for 0OSC op-

eration.



10

15

20

25

WO 2009/121391 PCT/EP2008/053804

Such an approach could minimize an impact for the mobile sta-
tion to be tested, in particular because a number of bursts
that need to be conveyed to the mobile station correspond to

a portion of available bursts.

In addition, the base station may test only such mobile sta-
tion that meets at least one preliminary condition in order

to not having all the mobile stations tested.

As an option, the test message may be standardized for the
mobile station that is capable of 0SC to measure and report

on.

The base station may be in a "OSC compatibility determina-
tion" mode in order to generate the test message described
when the base station controller detects a promising candi-

date (mobile station) for 0OSC allocation.

Alternatively, the base station may determine OSC compatibil-
ity for, e.g., several ongoing calls and report the most

suitable mobile stations to the base station controller.

It is noted that uplink aspects related to determining QOSC
allocation could be considered either by the base station

controller, the base station or both.
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Abbreviations:

BTS Base Transceiver Station

DARP Downlink Advanced Receiver Performance
DL Downlink

GMSK Gaussian Minimum Shift Keying

ISI Inter Symbol Interference

oscC Orthogonal Sub-Channel

QAM Quadrature Amplitude Modulation

QPSK Quadrature Phase-Shift Keying

SACCH Slow Associated Control Channel

SAIC Single Antenna Interference Constellation
SID Silence Descriptor

PCT/EP2008/053804
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10

Claims:

A method for testing a mobile station's capability of

processing at least two channels in a resource unit,

— wherein a base station or a network provides a test
message to the mobile station;

— wherein the mobile station's capability of processing
the at least two channels is determined based upon

the mobile station's feedback.

The method according to claim 1, wherein the mobile sta-

tion's feedback comprises a measurement report.

The method according to any of the preceding claims,
wherein said at least two channels are processed in the

same resource unit.

The method according to any of the preceding claims,
wherein the at least two channels are transmitted by the

base station with a high degree of orthogonality.

The method according to any of the preceding claims,
wherein the resource unit comprises at least one of the
following:

- a time slot;

— a code channel;

— a frequency.

The method according to claim 1, wherein the test mes-
sage comprises at least two communication channels, in
particular wherein at least one of said two communica-
tion channels is a channel that is used for communica-

tion with the mobile station.

The method according to any of the preceding claims,
wherein at least one of the two channels does not carry
user data and/or signaling information and is in par-

ticular active only for a short period of time.
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10.

11.

12.

13.

14.

11

The method according to any of the preceding claims,
wherein the base station allocates at least two channels
carrying user data and/or signaling information in the
same resource unit if the feedback provided by the mo-

bile station fulfills a predefined condition.

The method according to any of the preceding claims,
wherein the base station initiates a handover of the mo-
bile station to at least a second channel in a further

resource unit.

The method according to any of the preceding claims,
wherein the base station initiates a handover of a fur-
ther mobile station to at least a second channel in the
same resource unit, wherein the first and the second

channels are processed by the base station.

The method according to any of the preceding claims,
wherein said base station prior to providing said test
message activates transmission of at least a second
channel in the same resource unit to enable the mobile
station to measure and provide feedback regarding a re-
ception quality (RX QUALITY).

The method according to any of the preceding claims,
wherein said test message comprises data bursts modu-
lated with QPSK, GMSK or 4QAM

A device comprising a processor unit that is arranged
such that the method according of any of the preceding

claims is executable on said processor unit.

The device according to claim 16, wherein said device is
a communication device, in particular a base station or

associated with a base station.
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15. The device according to claim 16, wherein said device is
a mobile station or it is associated with a mobile sta-

tion.

16. Communication system comprising the device according to

any of claims 13 to 16.
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