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(57) ABSTRACT 

In the preferred embodiment, the transmission length of the 
non-full rate frame is shortened frame in order for the mobile 
terminal 100 to monitor other frequencies With a single 
receiver. Modulated symbols of non-full rate frame are 
transmitted With reduced repetition maintaining the sum of 
repeated symbol energy. Generally, for 1/n (n=2,4,8) length 
transmission, 1/m (min) rate frame repeated m/n times and 
transmitted With n/m symbol energy of the full rate frame. 
The system may use rate limitation to generate a non-full 

rate frame. A position of the transmitted symbols may be 
randomized by a mobile speci?c predetermined random 
code to minimize interference betWeen terminals different 
from each other. For intensive frequency scanning and 
synchronization signal transmission, non-transmitting 
period can be assigned for successive frames of some 

interval. For 1/n (n=2,4,8) length successive transmission, 
the starting position of the transmitted symbols are staggered 
by 1/n frame time in each frame. If there is no part of the 
frame to be staggered, the starting position is the beginning 
of the frame. Such implementation minimizes guard time 
overhead for frequency switching and resynchronization. 
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METHOD AND SYSTEM FOR PROVIDING 
INTER-FREQUENCY HANDOFF IN A TELEPHONE 

SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a telephone sys 
tem, and more particularly, to a method for controlling an 
inter-frequency handoff in a code division multiple access 
(CDMA) cellular telephone system. 

[0003] 2. Background of the Related Art 

[0004] Generally, a cellular telephone system includes a 
service area Which is divided into a plurality of cells. Each 
cell provides many mobile terminals With a radio commu 
nication service through a base station. To maintain high 
quality communication When the mobile terminal moves 
betWeen cells, a handoff, Which changes a communication 
link or channel With one base station to another base station, 
must be timely established. Therefore, the mobile terminal 
has to be able to measure the quality of signals from other 
peripheral base stations during communication, and the base 
station system is provided With the quality of signal infor 
mation to timely perform the handoff. Such a hand off is 
referred to as a mobile-assisted handoff. 

[0005] In particular, the CDMA system can perform the 
communication While using the same frequency and varying 
an offset of a common pseudo-random code that spreads 
bandWidth of transmitting signal. The CDMA system has a 
?rst digital receiver, Which is referred to a searcher for 
searching a different CDMA signal of the same frequency, 
and a second digital receiver for demodulating the data. 
Typically, the CDMA system uses a plurality of second 
digital receivers, Which are referred to “RAKE” receiver, to 
receive the data transmitted via multiple path. Accordingly, 
the mobile terminal can measure the quality of a different 
base station signal of the same frequency during the com 
munication. In the CDMA method, the transmission rate of 
the data can be varied in multilevel, and the overall radio 
capacity Within the transmission frequency can be increased 
by reducing an interference betWeen different channels, 
Which use the same frequency as the transmission rate is 
reduced. For eXample, voice data has an information amount 
variable With the time, and half of the communication is 
used for listening, i.e., receiving voice data, and the rest is 
used for speaking, i.e., transmitting voice data. If a variable 
rate transmission is used, a ?fty percent or more increase in 
capacity may be produced 

[0006] The system capacity in the cellular telephone sys 
tem may be increased by reducing the siZe of the cell to 
increase the number of the cells Within the service area. 
HoWever, if the siZe of the cell is reduced, the handoff is too 
often occurred generated When moving at a high speed. 
Hence, the base station has difficulty in properly processing 
the handoff. 

[0007] Accordingly, a hierarchical cell structure or a lay 
ered cell structure is used, Where a macro-cell of a larger siZe 
is placed upon a micro-cell of smaller siZe Which serves the 
terminal moving at high-speed, is placed. In this cell struc 
ture, the handoff betWeen the micro-cell and macro-cell 
according to a moving speed of the terminal, as Well as the 
handoff betWeen macro-cells, has to be provided. 
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[0008] In the hierarchical cell structure, the signal strength 
of the base station of the macro-cell may be much larger than 
that of the base station of the micro-cell, and therefore 
various problems, such as cocktail party effect, egg phe 
nomenon, etc.,may occur even in the CDMA system. To 
provide the hierarchical cell structure on different frequen 
cies, in the CDMA system has to provide a(mobile-assisted) 
inter-frequency handoff. 

[0009] To perform the (mobile-assisted)inter-frequency 
mobile-assisted handoff, the mobile terminal has to be able 
to receive the base station signal of different frequency 
during the communication and therefore, it has to be pro 
vided With an additional radio frequency RF receiver, or 
alternatively, the mobile terminal has to use a single RF 
receiver in a time-division multiplexing (TDM) method for 
receiving the signal of a different frequency. 

[0010] The above-mentioned related CDMA cellular tele 
phone system continuously transmits a forWard signal from 
the base station toWard the mobile terminal, the mobile 
terminal may have tWo or more RF receivers for receiving 
the base station signal of different frequencies during the 
communication. HoWever, this method is undesirable since 
the cost and siZe of the mobile terminal increase. 

[0011] For the alternate method in the CDMA system, the 
time period Where the mobile terminal breaks a part of 
reception signal and receives the signal of the different 
frequency may be used for providing the inter-frequency 
handoff With a single RF receiver. HoWever, such a method 
may cause the degradation of the communication quality and 
the communication may be dropped as the required signal 
ing data is not received. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, the present invention is directed to 
substantially obviate the problems of the related art. 

[0013] An object of the present invention is to provide a 
method for providing inter-frequency handoff in a code 
division multiple access cellular telephone system capable 
of maintaining an excellent communication quality. 

[0014] Another object of the present invention is to rapidly 
establish an inter-frequency handoff betWeen a mobile ter 
minal and a peripheral base station as the mobile terminal 
searches a frequency of the other base station or transmits 
searched information. 

[0015] A further object of the present invention is to alloW 
inter-frequency handoff Without using dual transceivers. 

[0016] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, a method for providing an 
inter-frequency handoff in a code division multiple access 
cellular telephone system comprises the steps of: forming a 
non-transmitting period in a transmission frame by control 
ling the repeat times of a transmission symbol in a frame and 
a position or form of a transmitting period With a variable 
rate characteristic of a transmission signal; controlling an 
energy transmission level of the signal reconstructed 
through the aforesaid step in inverse proportion to the repeat 
times to transmit it; and searching a base station signal of a 
different frequency through a period Where a signal of the 
frame transmitted through the aforesaid step is not trans 
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mitted, or transmitting a signal to the base station of the 
different frequency, by a mobile terminal. 

[0017] The present invention can be achieved in parts or in 
a Whole by a method of performing a handoff in a telephone 
system comprising the steps of: modulating data to a pre 
scribed energy level of a frame unit by controlling repeat 
times of a symbol; inserting a searching period into the 
modulated frame to reconstruct the modulated frame as a 
transmission frame; and searching a frequency information 
of a station With the transmission frame to perform a 
handoff. 

[0018] The present invention can be achieved in parts or in 
a Whole by a method for providing a handoff in a telephone 
system comprising the steps of: modulating a band into a 
modulated frame having a repeated frame period by varying 
an energy transmission level based on a full rate frame; 
forming a non-transmitting period to the modulated frame 
and reconstructing a repeat transmission frame by control 
ling a number of repetition of the energy level; and searching 
frequency information of a peripheral base station With the 
transmission frame to perform a handoff and transmitting the 
searched information to a transmitter of a base station. 

[0019] The present invention can be achieved in parts or in 
a Whole by a method for providing a handoff in a telephone 
system comprising the steps of: forming a non-transmitting 
period in a transmission frame by controlling a number of 
repetitions of a transmission symbol in a frame and at least 
one of a position and form of a transmitting period With a 
variable rate characteristic of the transmission frame; con 
trolling an energy level of the transmission symbol by an 
inverse proportion of the number of repetitions; and search 
ing a base station signal of a different frequency during the 
non-transmitting period; or transmitting a signal to the base 
station of the different frequency, by a mobile terminal. 

[0020] The present invention can be achieved in parts or in 
a Whole by a telephone system comprising: a station that 
modulates data into a transmission frame having an energy 
level based on an inverse proportion of a number of repeti 
tions of a transmission symbol, and at least one of a position 
and form of a transmitting period With a variable rate 
characteristic of the transmission frame, the station forming 
a non-transmitting period based on the number of repetitions 
as a searching period; and a terminal that searches frequency 
information during the searching period and transmits the 
searched frequency information to the station. 

[0021] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs, and 
in part Will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The invention Will be described in detail With 
reference to the folloWing draWings in Which like reference 
numerals refer to like elements Wherein: 

[0023] FIGS. 1A to 1D are transmission timing diagrams 
applied to a forWard link or channel of a variable rate CDMA 
system; 
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[0024] FIGS. 2A to 2D are transmission timing diagrams 
applied to a reverse link or channel of a variable rate CDMA 

system; 

[0025] FIG. 3 is a block diagram shoWing a preferred 
embodiment of the CDMA cellular telephone system; 

[0026] FIGS. 4A to 4E are transmission timing diagrams 
applied to a method for providing an inter-frequency handoff 
in accordance With a preferred embodiment of the present 
invention; and 

[0027] FIGS. 5A to 5G are timing diagrams shoWing a 
continuous frequency searching period upon a control of the 
inter-frequency handoff in accordance With one of the pre 
ferred embodiment. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0028] FIGS. 1A to 1D and FIGS. 2A to 2D, respectively, 
shoW a timing diagram in accordance With a signal trans 
mission of a variable rate used in a code division multiple 
access CDMA cellular telephone system of “IS-95” style 
(see US. Pat. No. 5,416,797). FIGS. 1A to 1D are applied 
to a method of varying transmission energy, and FIGS. 2A 
to 2D is applied to a method varying the transmission time. 

[0029] In other Words, FIGS. 1A to 1D are signal trans 
mission timing diagrams of a forWard link (voice channel) 
transmitted from a base station to a mobile terminal, and 
FIGS. 2A to 2D are signal transmission timing diagrams of 
a reverse link (voice channel) transmitted from the mobile 
terminal to the base station. 

[0030] A transmission frame of the voice channel trans 
mitted from the base station is divided into siXteen sub 
frames, and is transmitted to the mobile terminal as a 
variable rate of four levels, such as a full rate (FIG. 1A), a 
half (11) rate (FIG. 1B), a quarter (%1) rate (FIG. 1C) and 
an eighth (l/s) rate (FIG. 1D). Then, if the data rate is 
reduced to 1/n (herein, n is 2, 4 and 8), the number of bit per 
the frame of the transmission data is accordingly reduced 
and therefore, transmission data may be transmitted by a 
repetition of n times to keep transmission data rate constant. 

[0031] If a transmission party repeatedly transmits each 
symbol of transmission data, a reception party combines the 
repeated symbols to achieve time diversity. The symbol is 
repeatedly transmitted at the different time and thereby, the 
transmission symbol can be correctly demodulated although 
parts of the repeated symbols are corrupted. The repetition 
is performed after a sequence of transmission data is all 
transmitted so that each repeated symbol is transmitted With 
enough time distance for maXimiZing the effect of the time 
diversity. 

[0032] With reference to FIGS. 2A to 2D, the transmis 
sion frame of voice information transmitted from the base 
station is distributed into set random patterns in a transmis 
sion/reception period to be transmitted. For example, in case 
of FIG. 2A, all frames are transmitted. In case of 1/2 rate 
shoWn in FIG. 2B, any one of tWo subframes is transmitted, 
and in case of 1A rate of FIG. 2C, any one of four subframes 
is transmitted. In case of Vs rate of FIG. 2D, any one of eight 
subframes is selected to be transmitted to the receiver of the 
terminal in the random pattern. 
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[0033] FIG. 3 is a block diagram showing a transceiver 
applied to the method of controlling the inter-frequency 
handoff in the CDMA cellular telephone system in accor 
dance With the present invention. With reference to FIG. 3, 
an inter-frequency handoff transceiver in the CDMA cellular 
telephone system is comprised of a receiving portion 100 of 
the mobile terminal and a transmitting portion 200 of a base 
station. 

[0034] The receiving portion 100 of the mobile terminal 
includes an RF receiver 102 receiving a radio signal selected 
in the radio signals transmitted from the transmitting portion 
200 of the base station; a digital demodulator 101 demodu 
lating the radio signal to an original signal; and a frequency 
synthesiZer 103 generating frequency so that the RF receiver 
102 may selectively receive any one of the radio signals. 

[0035] The transmitting portion 200 of the base station 
includes a digital modulator 202 forming the transmission 
frame of data in a frame unit and converting each bit to a 
modulation symbol; a gain control element 203 controlling 
an energy level of the modulated transmission symbol by 
n/m; and an RF transmitter 201 varying and amplifying a 
frequency of the gain controlled radio signal to transmit it to 
an outside through an antenna. 

[0036] In the preferred embodiment, the transmission 
length of the non-full rate frame is shortened in order for the 
mobile terminal 100 to monitor other frequencies With a 
single receiver. Modulated symbols of non-full rate frame 
are transmitted With reduced repetition maintaining the sum 
of repeated symbol energy. Generally, for 1/n (n=2,4,8) 
length transmission, l/m (min) rate frame is repeated m/n 
times and transmitted With n/m symbol energy of the full 
rate frame. A frame of other channels eXcept voice channel 
to a mobile terminal is not transmitted during the frame 
having a non-transmitting period. The system may use rate 
limitation to generate a non-full rate frame. 

[0037] FIG. 4A illustrates a full (n=l) transmission at 1/2 
(m=2) rate frame With tWo (m/n=2/1) time repetition. FIGS. 
4B-4D illustrate 1/2 transmission (n=2) for 1/2 (m=2) rate 
frame, 1A (m=4) rate frame and Vs (m=8) rate frame. As 
shoWn in FIG. 4B, the 1/2 rate frame is transmitted Without 
repetition (m/n=1) With the same symbol energy of the full 
rate frame. In FIG. 4C, the 1A rate frame is repeated only tWo 
(m/n=4/2=2) times and transmitted With 1/2 (n/m=2/4) times 
symbol energy X of the full rate frame. The Vs rate frame is 
repeated only four (m/n=8/2) times and transmitted With 1A 
(n/m=2/8) times symbol energy X (FIG. 4D). FIG. 4E 
illustrates 1A1 (n=4) transmission at 1A1 (m=4) rate frame 
Without repetition (m/n=4/4) With the symbol energy of the 
full rate frame. 

[0038] As shoWn in FIGS. 1B and 1C illustrating respec 
tive transmission timing diagrams for the half rate and 
quarter rate in the conventional method, data of the half rate 
and the quarter rate are, respectively, repeated in tWo sub 
frame units and in four subframe units, and the transmission 
symbol energy is controlled by dividing the full rate symbol 
energy by the repeat times. As shoWn in FIGS. 4C and 4E, 
the repeat times of the subframe is not set to a result obtained 
by dividing full rate into sub rate, and the symbol energy of 
the transmitting period is set to a result obtained by dividing 
the full rate symbol energy into the subframe repeat times, 
While reducing or removing the repeat times. 

[0039] As shoWn in FIG. 1C, the transmission is made 
through the four times repetition With symbol energy of X/4 
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in the conventional method. In the preferred embodiment, 
the transmission at 1A rate is made through the tWo times 
repetition With symbol energy of X/2 (FIG. 4C), or is made 
Without repetition With symbol energy X (FIG. 4E) by the 
digital modulator 202. If the transmission is made Without 
reduction of the repeat times of the subframe or Without the 
repetition as mentioned above, a period Where the signal is 
not transmitted can be made Within the frame. 

[0040] The gain control element 203 reconstructs the 
modulated frame as the transmission frame by inserting the 
non-transmitting period including a terminal searching 
period into the modulated frame. The gain control element 
203 can be located after the digital modulator 202 as shoWn 
in FIG. 3, or into the digital modulator 202 e.g., before 
baseband ?ltering of the digital modulator. 

[0041] If the transmission signal processed in the above 
mentioned method is transmitted by the RF transmitter 201, 
the RF receiver 102 of the receiving portion 100 receives the 
radio signal. Thereafter, the digital demodulator 101 
demodulates the radio signal into the signal, as shoWn in 
FIGS. 4C and 4E. The mobile terminal varies a frequency 
of the frequency synthesiZer 103 during the period Where the 
signal is not transmitted in the frame (hereinafter, Which is 
referred to a frequency searching period), and then searches 
the base station signal of the different frequency, thereby 
being capable of performing the inter-frequency mobile 
assisted handoff. 

[0042] HoWever, the mobile terminal does not knoW the 
time and period of a frequency searching period. This 
problem can be solved by sending information indicating the 
time When the frequency searching period is generated from 
the base station to the mobile terminal. The frequency 
searching period may periodically be generated in a discon 
tinuous form, and/or may be periodically or continuously 
during a given period. 

[0043] On the other hand, in case of FIG. 4A, since the 
frequency searching period can not be made for the full rate, 
the frequency searching period can be inserted by limiting 
the encoding rate of a source such as a vocoder, if needed. 
Substantially, the CDMA cellular telephone system applies 
a rate limitation Which properly limits the encoding rate of 
the vocoder for inserting signaling data into the voice frame 
during the communication, and the degradation of the voice 
quality due to this is negligible. 

[0044] As the above-mentioned transmitting method is 
applied to the reverse link transmitted from the terminal to 
the base station, the terminal may use an empty period to 
transmit the synchroniZation signal of the different fre 
quency. Accordingly, the base station of the different fre 
quency can previously be synchroniZed With the mobile 
terminal for the handoff. 

[0045] A starting position of the transmitted symbols may 
be randomiZed by a mobile speci?c predetermined random 
code, i.e., user long code in IS-95 CDMA system, to 
minimiZe interference betWeen terminals different from each 
other. For intensive frequency scanning and synchroniZation 
signal transmission, non-transmitting period can be assigned 
for successive frames of some interval. For 1/n (n=2,4,8) 
length successive transmission, the starting position of the 
transmitted symbols are staggered by 1/n frame time in each 
frame, for instance 20 frame. If there is no part of the frame 
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to be staggered, the starting position is the beginning of the 
frame. Such implementation minimiZes guard time overhead 
for frequency sWitching and resynchroniZation. 

[0046] As shoWn in FIGS. 5A to 5H illustrating the 
position assignment of successive frequency searching 
period, the frequency searching period is enlarged as the 
length of the frame by modularly increasing the starting 
point of the frequency searching period in the successive 
frame in a length unit of the transmitting period. For 
example, in case of the quarter rate Without repetition 
(FIGS. 5E and SF), the starting point of the frequency 
searching period of the present frame is the ?rst period in 
four transmitting periods, is allocated to the second trans 
mitting period in the neXt frame. Further, the starting point 
of the frequency searching period is allocated differently and 
randomly for respective mobile terminals, thereby being 
capable of statistically distributing the interference betWeen 
the mobile terminals. 

[0047] As shoWn in FIG. 5A to 5G illustrating other 
position assignment, each starting position of transmission 
symbols during successive frequency searching period is 
alternately changed to the front part and the rear part of the 
frame to maXimiZe frequency searching period. This assign 
ment is suitable for the CDMA system that uses various 
offsets for the frame boundary for each mobile terminals. 

[0048] As discussed previously, a method for providing 
inter-frequency handoff in the CDMA cellular telephone 
system of the present invention has an effect capable of 
maintaining high communication quality by rapidly estab 
lishing an inter-frequency handoff as the mobile terminal 
searches a frequency of the different base station. 

[0049] The method in accordance With the preferred 
embodiment fully enhances inter-frequency handoff capa 
bility of TlA/EIA/IS-95 compatible system With minimum 
changes of the physical layer, e.g., there is no need for 
channel structure modi?cations. There is no perceptible 
voice quality degradation even in the Worst case scenario 
that requires intensive frequency scanning. Moreover, poWer 
control and time tracking are Well maintained, compared to 
discarding of an entire frame for inter-frequency handoff. 

[0050] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in a 
method and system for providing an inter-frequency handoff 
in a code division multiple access cellular telephone system 
of the present invention Without departing from the spirit or 
scope of the invention. Thus, it is intended that the present 
invention cover the modi?cations and variations of this 
invention provided they come Within the scope of the 
appended claims and their equivalents. 

[0051] The foregoing embodiments are merely exemplary 
and are not to be construed as limiting the present invention. 
The present teaching can be readily applied to other types of 
apparatuses. The description of the present invention is 
intended to be illustrative, and not to limit the scope of the 
claims. Many alternatives, modi?cations, and variations Will 
be apparent to those skilled in the art. 

What is claimed is: 
1. A method of performing a handoff in a telephone 

system comprising the steps of: 

modulating data to a prescribed energy transmission level 
of a frame unit by controlling repeat times of a symbol; 
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inserting a searching period into the modulated frame to 
reconstruct the modulated frame as a transmission 

frame; and 

searching a frequency information of a station With the 
transmission frame to perform a handoff. 

2. The method of claim 1, Wherein said modulating step 
further comprises the step of controlling an energy per 
modulation symbol. 

3. The method of claim 1, Wherein said modulating step 
further comprises the step of controlling a position of the 
symbol. 

4. The method of claim 1, further comprising the step of 
controlling a form of a transmitting period With a variable 
rate characteristic of the transmission frame. 

5. The method of claim 2, Wherein the modulating step 
further comprises the step of controlling a position of the 
symbol. 

6. The method of claim 5, further comprising the step of 
controlling a form of a transmitting period With a variable 
rate characteristic of the transmission frame. 

7. The method of claim 6, Wherein said modulating step 
further comprises the step of controlling an energy per 
information bit of the symbol. 

8. Amethod for providing a handoff in a telephone system 
comprising the steps of: 

modulating data into a modulated frame having a repeated 
frame period by varying an energy level based on a full 
rate frame; 

forming a non-transmitting period to the modulated frame 
and reconstructing a repeat transmission frame by 
controlling a number of repetition of the energy level; 
and 

searching frequency information of a peripheral base 
station With the transmission frame to perform a hand 
off and transmitting the searched information to a 
transmitter of a base station. 

9. The method of claim 8, Wherein a non-transmitting 
period is inserted into the transmission frame by controlling 
the number of repetition based on the transmission symbol 
energy. 

10. The method of claim 8, Wherein said non-transmitting 
period of said transmission frame is inserted in a random 
pattern through a variable rate limitation method. 

11. The method of claim 10, Wherein said random pattern 
is any one of a half rate, a quarter rate and an eighth rate. 

12. The method of claim 8, Wherein said non-transmitting 
period of said transmission frame is a frequency searching 
period. 

13. The method of claim 12, Wherein a starting point of 
said frequency searching period is modularly increased in a 
length unit of a transmitting period. 

14. The method of claim 12, Wherein a starting point of 
said frequency searching period is alternately changed to a 
front part and a rear part of a frame to miXimiZe said 
frequency searching period. 

15. The method of claim 8, Wherein the non-transmitting 
period is formed based on a form of a transmitting period 
With a variable rate characteristic. 

16. A method for providing a handoff in a telephone 
system comprising the steps of: 

forming a non-transmitting period in a transmission frame 
by controlling a number of repetitions of a transmission 
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symbol in a frame and at least one of a position and 
form of a transmitting period With a variable rate 
characteristic of the transmission frame; 

controlling an energy level of the transmission symbol by 
an inverse proportion of the number of repetitions; and 

searching a base station signal of a different frequency 
during the non-transmitting period; or transmitting a 
signal to the base station of the different frequency, by 
a mobile terminal. 

17. The method of claim 16, Wherein the energy level of 
the transmission symbol is determined by dividing a full rate 
energy level by the number of repetitions. 

18. The method of claim 16, Wherein said non-transmit 
ting period of said transmission frame is a frequency search 
ing period. 

19. A telephone system comprising: 

a station that modulates data into a transmission frame 
having an energy level based on an inverse proportion 
of a number of repetitions of a transmission symbol, 
and at least one of a position and form of a transmitting 
period With a variable rate characteristic of the trans 
mission frame, said station forming a non-transmitting 
period based on the number of repetitions as a search 
ing period; and 
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a terminal that searches frequency information during the 
searching period and transmits the searched frequency 
information to said station. 

20. The telephone system of claim 19, Wherein said 
station comprise: 

a modulator that modulates the data to the energy level of 
the transmission frame; 

a gain control element that inserts the non-transmitting 
period; and 

a transmitter coupled to said gain controller to transmit 
the transmission frame. 

21. The telephone system of claim 19, Wherein said 
terminal comprises: 

a receiver that receives the transmission frame; 

a demodulator that demodulates the transmission frame; 

a frequency synthesiZer that varies a frequency during the 
non-transmitting period and searches the frequency 
information of a station having a different frequency to 
perform a handoff. 


