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dardized to support the inter-frequency system handover. To
minimize the use of system resources while maintaining the
border-cell handover quality, a capacity-based compressed
mode control method of the present invention is proposed.
Considering the tradeoff between the capacity and the com-
munication quality, the control method can adaptively man-
age the compressed mode operation based on the potential
impacts on the capacity and the effectiveness of the com-
pressed mode measurement. The present invention will
improve the effectiveness and performance of the com-
pressed mode operation.
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CAPACITY-BASED COMPRESSED MODE
CONTROL METHOD FOR INTER-SYSTEM
HANDOVER IN UNIVERSAL MOBILE
TELECOMMUNICATION SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a capacity-based
compressed mode control method for inter-system handover
in the Universal Mobile Telecommunication System
(UMTS).

BACKGROUND OF THE INVENTION

[0002] In order to support more applications and higher
transmission speed, the third generation cellular system is
now rapidly and broadly developing. For making the Uni-
versal Mobile Telecommunication System (UMTS) of glo-
bal mobile communication system achieving seamless con-
nection, it will normally employ the compressed mode to
handle the inter-system handover to the Global System for
Mobile Communication (GSM) or the Wireless Local Area
Network (WLAN).

[0003] In the compressed mode, it will interrupt the cur-
rent connection, so as to measure the carrier wave of other
systems. For the mobile communication in UMTS, it is first
required for measuring the strength of carrier wave of other
systems between the transmission intervals; then, the mobile
communication user could obtain the control channel mes-
sage from the measurement system based on the associated
strength of carrier wave; after completion of collecting the
control channel messages, the handover operation will be
formally executed.

[0004] In order to achieve higher transmission speed and
power-less control between transmission intervals, the sys-
tem must increase the transmission power for the up-link
and the down-link, so as to assure the connection quality,
however, reduce the capacity on the contrary. Although the
compressed mode could help the inter-system handover,
some of the system performance will be affected, which is
caused by eliminating the power control during the voltage
frame.

[0005] For example, the U.S. Pat. No. 6,925,095 B2 has
disclosed a handover assessment method. But, it did not
have enough remaining time and space for dispatching when
dealing with more transmission intervals. Moreover, the
U.S. Pat. No. 6,618,365 B1 has disclosed a device and
method for reducing the up-link, but it only considered the
up-link, but not mentioning the down-link. This is the main
reason for power consumption.

SUMMARY OF INVENTION

[0006] The object of the present invention is to provide a
capacity-based compressed mode control method, which
could be applied in the inter-system handover in the Uni-
versal Mobile Telecommunication System (UMTS), and
provide the advantages of reduced power consumption,
improved system performance, and keeping system capac-
ity.

[0007] The capacity-based compressed mode control
method according to the present invention is used in the
inter-system handover in UMTS, which includes the follow-
ing steps: (1) first, determining the priority for each sub-
scriber based on a RF (Radio Frequency) condition, a
number measured by the received signal strength indicator
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(RSSI), and, a continuous-suspend preventing value; (2)
next, determining if the subscriber is going to execute a
compressed mode or suspending is the compressed mode.
[0008] According to a preferred embodiment of the
present invention, it further includes: (3) employing a
threshold power value to limit the power level of UMTS,
and when an estimated transmission power exceeds the
threshold power, suspending the compressed mode for each
subscriber based on the priority for the subscriber.

[0009] Because the present invention employs the priority
of the subscriber to determine whether to execute the
compressed mode structure, it could keep the system capac-
ity, reduce the power consumption, and improve the system
performance.

BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is a diagram showing the relation of R5-p
and distance in an embodiment according to the present
invention.

[0011] FIG. 2 is a flow chart of the capacity-based com-
pressed mode control method in an embodiment according
to the present invention, which could be applied to the
inter-system handover in UMTS.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0012] The objects, features, advantages and others of the
present invention will become more apparent from the
following detailed description in which reference is made to
some embodiments of the invention and the appended
drawings:

[0013] The Received Signal Code Power (RSCP) is used
for the handover between boundary unit systems and as a
tool for triggering measurement. The decay speed of RSCP
will approach to be linear, and, with this linear relationship,
the RSCP ratio (Rzp) represents the distance required by
the compressed mode. The definition of Rys-p could be
represented by the formula (1) as follows:

Tgop — RSCP 68}

Rpscp =
Txrop - Tho

wherein, T, is the threshold value for stopping the com-
pressed mode; T, is the threshold value for triggering the
handover boundary cell; and, RSCP is the receiving signal
encoding power value.

[0014] FIG. 1 is a diagram showing the relation of Ry
and distance in an embodiment according to the present
invention. Ryg-p is used to estimate the partially effective
distance operated in the compressed mode. When R, is
zero, the compressed mode will be stopped; and, when
R is one, it indicates the occurrence of handover to the
Global System for Mobile Communication (GSM).

[0015] The capacity-based compressed mode control
method in an embodiment according to the present invention
is used for inter-system handover in UMTS, which employs
the compressed mode by suspending the subscriber with
lower priority to limit the power level, and when keeping
appropriate handover priority, it could assure the capacity.
The suspend factor Fi(n) in each frame is defined with the
formula (2) as follows:
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Noneas,i(n—1) @
Fi(n) = W X Reyspend,i ()

wherein, Ry ¢p i a ratio guiding Rz g-p; N,,,..s(0-1) is a set
of GSM samples after measurement; and, R, is a record
for the latest compressed mode, in which Ry, i defined
with the formula (3) as follows:

a(suspending record for latest compressed mode)

Riuspend (M) =
pendi {na(others)

wherein, a is an integer, and n is a positive integer.

[0016] Referring to both the formula (2) and formula (3),
the control method in an embodiment according to the
present invention is preferred to suspend the subscriber near
the base station (with smaller R, ) or suspend the one
with larger N, .. in GSM carrier wave measurement; in
which, the factor k in the formula (2) defines the dominant
grade for the distance, and the sorting mechanism will
enforce each subscriber having the same N, /R o, and
try to balance the measured set number with the effective
distance operated in the compressed mode. When suspend-
ing the compressed mode last time, R, 15 “a”; other-
wise, Ry, qens 18 “na” under other conditions. When the
subscriber is just suspended, R,,,..,., Will reduce the priority
as 1/n, and 1is designed to prevent a subscriber from being
continuously suspended. As well known in the art, the
continuous suspending will delay the measurement perfor-
mance, especially during handing emergent handover. Fur-
thermore, the number of measurement by the RSSI is
measured by arranging all subscribers being executed the
compressed mode through one base station.

[0017] Next, the method will observe the transmission
power of the base station, and configure a suspend threshold
power P, and the suspend threshold power P, is smaller
than the maximum transmission power. If the estimation of
the transmission power of the base station Py, does not
exceed the suspend threshold power P, the system will
normally operate the compressed mode to assure the mea-
surement performance. If the estimation of the transmission
power of the base station P, ., exceeds the suspend thresh-
old power P, , the system will suspend the compressed
mode for each subscriber based on the suspend factor F,,,
following the priorities until the transmission power of the
base station Pgg,., is smaller than the suspend threshold
power P, and there is no entrance of subscriber with the
new compressed mode.

[0018] FIG. 2 is a flow chart of the capacity-based com-
pressed mode control method in an embodiment according
to the present invention, wherein these steps are represented
in numbers: in step S201, establishing a new connection; in
step S203, calculating the suspend factor for the compressed
mode subscriber; in step S205, indicating if the transmission
power of the base station is not larger than the suspend
threshold power, in step S207, entering the next frame; if, in
step S205, the estimation of the transmission power of the
base station is larger than the suspend threshold power,
entering the step S209, in which a determination whether to
suspend the compressed mode for the subscriber according
1o the priority for each subscriber is made; next, in step
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S211, if there is other subscriber entering the compressed
mode, returning to the step S205; if there is no subscriber
entering the compressed mode, entering the step S207 for
the next frame; if entering the step S207, returning to the
step S203 for re-calculating the suspend factor for each
subscriber.

[0019] In summary, because the present invention
employs the RF conditions, the receiving strength, and the
prevention of continuous suspension to determine the pri-
ority, and suspend the structure of the compressed mode
based on the priority, it could reduce the power consump-
tion, and improve the system performance.

EXPLANATION OF MAIN COMPONENTS

[0020] S201~S209 step

We claim:

1. A capacity-based compressed mode control method for
inter-system handover in an Universal Mobile Telecommu-
nication Systen (UMTS), which includes the following
steps:

(1) determining the priority for each subscriber, which is
determined by a RF (Radio Frequency) condition, a
number measured by the Received Signal Strength
Indicator (RSSI), and a continuous-suspend preventing
value; and

(2) determining if the subscriber is going to execute a
compressed mode or suspending the compressed mode,
which is determined according to the priority for each
subscriber.

2. A control method according to claim 1, wherein, in the
step (1), the priority for the subscriber could be decided
according to the suspend factor Fi(n) of the subscriber, and
the Fi(n) is defined with the formula (2):

Nmeax,i (ﬂ - 1) (2)

Fi(n) = X Ryspendi ()
Rpscpilmt p

wherein, Ryg-p 15 a ratio guiding Rz »(Received Signal
Code Power), N, (n-1) is a set of GSM (Global
System for Mobile Communications) samples after
measurement, and R, .. is a record for the latest
compressed mode; in which R ;1s defined with the

suspend
formula (3):

a(suspending record for latest compressed mode)

Rsuspend,i (1) =
penc 1) {na(others)

wherein, a is an integer, and n is a positive integer.

3. A control method according to claim 2, wherein the
definition of the guide Receiving Signal Code Power R-p
is defined with the formula (1):

Tyop — RSCP 8y

Rescp =
T.srop - Tho

wherein, T, is the threshold value for stopping the
compressed mode, T,,, is the threshold value for trig-
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gering the handover boundary cell and RSCP is the
receiving signal encoding power value.

4. A control method according to claim 1, further com-
prises (3) employing a threshold power value to limit the
power level of UMTS, and when the estimation of trans-
mission power exceeds the threshold power, suspending the
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compressed mode for each subscriber according to the
priority of each subscriber.

5. A control method according to claim 1, wherein the
number measured by RSSI is measured when a base station
arranged all the subscribers executing the compressed mode.
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