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mobi | e station can |al a8 beDctvpegW{tDMA system, the uplink direction (from the

mobile station to the base station) and the downlink direction (from the base
station to the mobile station) transmissions are independent of each other.
20 Thus, the base stations need not be synchronized with respect to each other,
either. It is, however, typical of CDMA systems that a downlink transmission is
performed simultaneously from several base stations to one mobile station,
which transmission the receiver of the mobile station is arranged to receive.
This arrangement is called a soft handover, and to control it, the mobile station
25 must perform various parameter measurements for both uplink and downlink
connections. Corresponding measurements are also used in updating the
location of a mobile station and in handovers between WCDMA and GSM

systems.
The receiver of a mobile station is typically arranged to receive only
30 one frequency at a time, which means that one set of receiving means is
enough for the mobile station and there is no need to design antenna diversity
to them, which is advantageous both in view of cost and making the structure
of the mobile station simple. The mobile station can also be designed to
comprise several receiving means (dual receiver), which usually include
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20 spreading factor, or by buffering the data being transmitted onto higher
protocol layers for a while. One of the above compressed mode methods is
signalled to the mobile station for use. Up to a third of the transmitted bits can
be removed with the puncturing methods used in a WCDMA system, whereby
a gap of up to five time-slots can in compressed mode be generated into a
25 frame comprising 15 time-slots. A gap of this length is, however, often
impossible to generate, because puncturing is also used to adapt data rates in
an ordinary transmission, which means that this takes up a part of the
puncturing capacity and the compressed mode gap becomes shorter than five
time-slots. By halving the spreading factor, it is possible to double the data
30 rate, and a gap of up to seven time-slots can be generated in a frame of 15
time-slots. In such a case, transmission power must be increased to keep the
signal-to-interference ratio of the received signal substantially constant.
Buffering data onto higher protocol layers is only possible with non-real-time
connections, such as with packet data transmissions having low quality of
35 service (QoS).



Buf fering data onto higher protocol layers is only possible with

non-real -time connections, such as with packet data transm ssions having
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with 30 a giffich GRladiREMEREHERS aBPard8BLRIS P MENg the method. The
object of the invention is achieved by a method for defining measurement
20 gaps in a wireless telecommunications system comprising at least one base
station and at least one wireless terminal, the measurement gaps in the data
transfer between these two being generated in several alternative ways. The
method comprises: defining measurement pattern parameters which
determine the manner of generating the measurement gap for the terminal,
25 and sending the measurement pattern parameters to the terminal through the
base station. The method is characterized by defining a uniform measurement
gap for said terminal, the gap comprising measurement gaps formed by
consecutive time-slots in two different time-slot frames so that the
measurement gaps in the first and second time-slot frames are generated with

30 a different measurement gap generation method.

The invention also relates to a wireless telecommunications system
comprising at least one base station and at least one wireless terminal, the
measurement gaps in the data transfer between these two being generated in
several alternative ways. The telecommunications system is arranged to

35 define measurement pattern parameters for the terminal, which determine the
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20 measurement pattern parameters selecting the manner of generating a

measurement gap from several different alternatives, and the base station

comprising a transmitter for transmitting the measurement patterns to the
terminals. The base station is characterized in that said means for defining
measurement pattern parameters, operationally connected to the base station,

25 are arranged to define for said terminal a uniform measurement gap
comprising measurement gaps formed by consecutive time-slots in two
different time-slot frames so that the measurement gaps in the first and
second time-slot frames are generated with a different measurement gap
generation method.

30 Preferred embodiments of the invention are disclosed in the
dependent claims.

The invention is based on the idea that especially in measurements
performed in compressed mode, in which the required measurement gap
comprises time-slots of two consecutive time-slot frames, the measurement

35 gaps in different time-slot frames are generated with different gap generation
methods. The method is typically one of the following: puncturing data being



generation nethod. 30 Preferred enbodi nents of the invention are disclosed
in the dependent clains. The invention is based on the idea that

especi akly oi/gsggasurements performed in conpressed nodepcr/Fioywne t he
requi red neasurenent gap conprises tine-slots of two consecutive time-slot
frames, the nmeasurenent 35 gaps in different time-slot frames are generated
with different gap generation nethods. The nethod is typically one of the
fol l ow ng: puncturing data being WO 01/65882 PCT/F101/00196 5 transmitted,
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measur enmen EstrapTEONIW aME PIGURRS Figure 4 shows the structure of a
radi o systrgn@gﬁdg IFf'e station of the invention. DETAI LED DESCRI PTI ON OF
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in which
15 Figure 1 shows the structure of an UMTS mobile telephone system
in a simplified block diagram,
Figure 2 shows a frame structure used on the radio link of a
WCDMA system,
Figure 3 illustrates the generation of a measurement gap of the
20 invention, and
Figure 4 shows the structure of a radio system and mobile station of
the invention.

DETAILED DESCRIPTION OF THE INVENTION

The invention can be used in all wireless telecommunications

25 systems in which measurement gaps are generated in a transmission for the

purpose of performing various measurements. The examples describe the use

of the invention in a universal mobile telephone system employing wideband
code division multiple access, without restricting the invention to it, however.

The structure of an UMTS mobile telephone system is described

30 with reference to Figure 1. Figure 1 only contains the blocks essential for

explaining the invention, but it is obvious to a person skilled in the art that a

conventional mobile telephone system also comprises other functions and

structures, which need not be described in greater detail herein. The main

parts of a mobile telephone system are a core network CN, a UMTS mobile

35 telephone system terrestrial radio access network UTRAN, and a mobile
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with reference to Figure 1. Figure 1 only contains the bl ocks essential for
expl aining the invention, but it is obvi gjs to a person skilled in the art
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The transceivers 116 of the base station B are connected to an
20 antenna unit 120 with which a bi-directional radio link Uu is implemented to the
user equipment UE. The structure of the frames being transmitted over the bi-
directional radio link Uu is clearly specified.
The radio network controller RNC comprises a group switching field
110 and a control unit 112. The group switching field 110 is used for speech
25 and data connection and to connect signalling circuits. The base station
system formed by the base station B and the radio network controller RNC
also comprises a transcoder 108. Work distribution between the radio network
controller RNC and the base station B as well as their physical structure can
vary depending on implementation. Typically, the base station B takes care of
30 the radio path implementation as described above. The radio network
controller RNC typically takes care of the following: management of radio
resources, control of handover between cells, power adjustment, timing and
synchronization, paging the subscriber terminal.
The transcoder 108 is usually located as close as possible to a
35 mobile switching centre 106, because speech can then be transmitted in
mobile telephone system format between the transcoder 108 and the radio



110 and a control unit 112. The group switching field 110 is used for
speech 25 and data connection and to connect signalling circuits. The base
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20 Figure 2 shows the frame structure of an FDD-type WCDMA system

in a physical channel. Frames 240A, 240B, 240C, 240D are numbered
sequentially from 1 to 72, and they form a 720-millisecond long super frame.
The length of this super frame is a multiple of the multi-frame of the GSM
system (6x120 ms) which, for its part, makes it possible to use the GSM core

25 network in a WCDMA system. The length of one frame 240 is 10 milliseconds.
Frame 240 is divided into fifteen (0 to 14) slots 230A, 230B, 230C, 230D. The
length of one slot 230C is 2560 chips, i.e. 0.666 milliseconds. One slot 230
typically corresponds to one power adjustment period during which power is
adjusted one decibel up or down, for instance.

30 Physical channels are divided into two groups: common physical
channels and dedicated physical channels.

The following transport channels are transmitted in the common
physical channels: PCH (paging channel), BCH (broadcast channel, RACH
(random access channel) and FACH (forward access channel).

35 Dedicated physical channels comprise dedicated physical data
channels (DPDCH) 210 and dedicated physical control channels (DPCCH)
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receiver identifies transmissions meant for it. Typically, it is possible to
20 simultaneously use at most two hundred and fifty six different spreading
factors orthogonal with respect to each other. If a carrier of 4.096 megachips,
for instance, is used, spreading factor 256 corresponds to a transmission rate

of 32 kilobits per second. Correspondingly, the highest practical transmission

rate is achieved with spreading factor four with which the data transmission

25 rate is 2048 kilobits per second. The transmission rate in the channel varies

thus step by step, 32, 64, 128, 256, 512, 1024, and 2048 kbit/s, while the

spreading factor changes correspondingly, 256, 128, 64, 32, 16, 8, and 4. In

other words, when the spreading factor is halved, the data transmission rate of

the channel doubles. The data transmission rate available to the user depends

30 on the channel coding used. For instance, when using 1/3 convolution coding,

the data transmission rate of the user is approximately one third of the data
transmission rate of the channel.

The spreading factor can indicate the length of the spreading code.

For instance, the spreading code corresponding to spreading factor one is (1).

35 Spreading factor two has two mutually orthogonal spreading codes (1,1) and

(1,-1). Further, spreading factor four has four mutually orthogonal spreading
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capaci 29. set on how many bits can be removed from the information to be transmitted

so as to make it possible to generate the missing information on the basis of
the received information. in an FDD-type UMTS system, for instance, a 1/3
coding scheme can be used, in which approximately 33% of the transmitted
bits can be removed and still guarantee a reliable reception of information.

25 The coding scheme thus defines a maximum number of bits that
can be removed from transmitted information. Because in an FDD-type UMTS
system puncturing is often used in normal data transmission to adapt the data
transmission rates according to the current capacity of the system, a part of
the maximum puncturing capacity is used up by this. For instance, if x% of the

30 bits is removed in puncturing used for adapting the data transmission rate, it is
possible to puncture at most (33-x)% of the bits when using the 1/3 coding
scheme in compressed mode. The generated gap is then also shorter than
five time-slots.

When buffering the data to be transmitted onto higher protocol

35 layers, the higher protocol layers set limitations on the transport format
combinations TFC being used in such a manner that only a certain set of
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llong measur rﬁ%m‘l'h% % é:a%ncg%pggms 19(5 ﬁr%e slots is generated for a time interval of

20 two frames. The double frame method can also be used to generate shorter

gaps. Several compressed mode parameters which determine the generation

of measurement gaps for various measurements are signalled to the mobile

station.

These parameters include connection frame number (CFN) which

25 defines the number of the time division frame in which the application of the

compressed mode is started, transmission gap starting slot number (TGSN)

which defines the time-slot of the 15 time-slots in the frame in question, from

which the gap starts, transmission gap length 1/2 (TGL1/2) which defines how

long the gap is as a number of time-siots, transmission gap distance (TGD)

30 which is the distance between two consecutive gaps, and transmission gap

pattern length 1/2 (TGPL1/2) which defines the number of the consecutive

frames which comprise one or two gaps. In addition, one signalled parameter

is the compressed mode method to be used, i.e. gap generation method. It

should be noted that in defining compressed mode, many other parameters

35 are also used. For a more detailed description of them, reference is made to
the document 3G TS 25.215, version 3.1.1, chapter 6.1, "UE measurements”.
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be used, in which case the fixed network UTRAN can, in the compressed
mode parameters, preferably define different gap generation methods for the
first frame and the second frame used in gap generation. The attached table
illustrates the various alternatives in generating a gap of 10 time-slots.

25
Frame 1 Frame 2
No. of time-slots No. of time-slots
(method) (method)
#1 7 (H) 3(P)
#2 6 (H) 4 (P)
#3 4 (P) 6 (H)
#4 3 (P) 7 (H)

The table shows the gap lengths generated in consecutive frames
in the double frame method as time-slots, and the method with which the gaps
are generated in different frames. In the first alternative (#1) a gap of 7 time-



elimnates the need to increase the transm ssion power in both frames
caused 10 by hal ving the spreading factor and consequently, reduces the
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tlne-5|0ts’aé§i? whi Cth sp %adl ng factor halving 5 is preferably used in only
one frane. ?eé'fﬁoﬁﬂ?'ﬁ , in the second alternative (#2), the gap

| engt hd5are si x andn fanuembodiantotie waribes doabler tiame methods signalled to

the user equipment UE comprise not only the above-mentioned methods of
prior art, but also a combination method of the invention. The different
alternatives can also be coded, according to the above table, for instance, and
the fixed network UTRAN also signals to the user equipment UE with the
20 compressed mode parameters the code of the double frame method to be
used. Alternatively, the fixed network can signal the gap generation method
and number of time-slots in the gap separately for each frame.
According to an embodiment, the above-mentioned double frame
method can also be used to generate shorter gaps. In this case, a gap of three
25 time-slots, for instance, can be generated at the end of the first frame by
halving the spreading factor, and a gap of four time-slots, for instance, at the
beginning of the second frame by puncturing, which produces a gap
comprising seven time-slots which is generally used in internal measurements
in the WCDMA system. The method is thus not in any way limited to the length
30 of the gaps; the essential thing is to use different gap generation methods in
consecutive frames. This method, too, provides the advantage of reducing the
interference caused by halving the spreading factor.
The above describes how the invention is applied to measurements
between UMTS and GSM as one example of a typical parameter
35 measurement in compressed mode. It should be noted that the 3GPP
specification also defines in a corresponding manner other parameter



specific gap generation nethods remain the sane. In the third alternative
(#3), a gap of four tine-slots is generated at the end of the first frame
by punctwigoigsdst), and a gap of six tinme-slots is 10 geneceEFBdo@EDs t he

begi nning to the second frane by hal ving the spreading factor (H), and
together they forma gap conprising 10 tine-slots, in which spreading
factor halving is again preferably used iﬂgonl y one frame. Correspondingly
in the fourth alternative (#4), the |engt of the gaps are three and
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gap generat o0 @%ﬁﬁ@é‘ a&@%iﬁ%%?@e%véﬁt ‘éfé; ot ili&it%eetogﬁ%fgﬁﬁéﬁﬁli}ﬁ for

each frame.”Accordi ng to an I ment, t ove-nenti one e frame

met hod can W&8M4eoy, SySigEe MY @re fiep Maasyrgreent gar gesetalion, matheds of
]Ehree f25 tiirgne(ﬁl lQi_ST,hef Qa;]bdv@Ste&aﬁﬁJIeS:?m\ri?e rg@é‘tﬂ{jrétr%(ihtéi,t s]pb? @@dlqﬁatbhf
irst frame_by,.hal vi t preadi t ap of four tine-slots,
For | nst anceORORpY (B shains R CA: Btela” elia™y sefR) ftm (i merls iR ch
produce®) a daning gappr Cihergpessikia Mmeasurehsnd geipi génératige meethiods aasedison
internal nmegsygggents in the WCDVA system The nethod is thus not in any
way |imted to the Length 30 of the gaps; the essential thing is to use

di fferent gap generBiGUE ndesSpes the essRtA for M dnventirs ifed /WO t oo,

provi des t hgeirRUBSEstOM RRSUaHAgséhequipmiat UEr @neentea peedd 1y ohalrydieg t he
spreadi ng factor. above describes '

" TQ@O D/ cohﬁ'wl t’;]e | qv%nt ison ii S agmei ed.to
measur ement AN HBIAESRORPESSHRT a3 So0NE! S0anRS'S 38 SETYIGES BLINEoISIS: or
35 neaslfr enlecatadnirc @enphgsisaldcimantel, suchs lsuspledsh, datad mdwng tdrestBiGPdeo
speci ficati | ib8s FeG@rd BFRAOS SKlirEBYARn MihsP #raE Rce VO
01/ 65882 P Oi@gg%’g% rr%asﬁ@ement s in ,corrrpressnégg rm(?gj suc age
measur ement 8PERAN ERFUINEE & fRFECN FeRRS: For SaTn e PrkACHIgsSQYsESRdINth ABABS, t o
whi ch the ngihadwelet ot shewernhiFigurean al so be applied. For a nore detailed
description of thesg . ) .
Ih a channel coder 402, the information transmitted through the
20 physical channel is channel-coded, in which convolution coding and its
different variations, such as turbo coding, are typically used. Channel coding
also includes various block codes, such as the CRC check (cyclic redundancy
check) and the Reed-Solomon code.
interleaving is not shown in Figure 4. The purpose of interleaving is
25  to facilitate error correction. in interleaving, the bits of the signal are scrambled
in a certain manner among themselves, after which a momentary fade on the
radio path does not necessarily yet make the transmitted information
unidentifiable.
The signal is spread with a spreading code and modulated in block
30 404. The information transmitted in the service is multiplied by a spreading
code, whereby a relatively narrowband information is spread to a wide
frequency band. Each link Uu has its own spreading code by which the
receiver identifies transmissions meant for it. The pulse format of the spread
signal can be filtered, after which the signal is modulated to a radio frequency

35 carrier by multiplying it with the carrier. The obtained signal is then ready to be



measurenents, reference is made to the docunment 3G TR 25.922, version 5
3.0.0., chapter 5, "RRC Connection Mbility". In addition, the measurenent
gaps defywpedesageording to the invention are not |imted treTmEesemi®seENts in
WCDMA or GSM systens, nor are the neasurenent gap generation nethods
limted to the above exanpl es. Any neasurenents, such as |ocation
positioning by nmeans of the global positigning system can be perfornmed 10
during gaps. O her possible nmeasurenent ép generation methods can also be

used. Figury ?ar%nqlﬁémbﬁ% Hifo ?b%riﬁ UYL SSRNdi an?rpééﬁ@olFW@?lthé}&d @P%errad' 0
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relatively narro or Ilon .S S eadlt & W de %requenq/ band. Each
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Uu, excl uditpg @iy desebeerd fddrey, i difernt Rukeefingers are allocated to receive
each its own multi-path propagated signal component. During reception, the
20 received signal component is correlated with the used spreading code which
has been delayed by the delay found for the multi-path in question. The
different demodulated and de-spread multi-path propagated components of

the same signal are combined to produce a stronger signal.
Next, the signal is forwarded to a channel decoder 428 in which the
25 channel coding, for instance block coding and convolution coding, used in the
transmission is decoded. Convolution coding is preferably decoded with a
Viterbi decoder. The thus obtained originally transmitted information is then

forwarded to user equipment UE for further processing.

In block 430, a quality value of the received signal is measured,
30 such as that of the inter-frequency measurement during gaps in compressed
mode. The measurements relate to channel conditions, such as channel
parameters, signal reception level, bit error ratio, SINR ratio
(signal/interference+noise ratio), SIR ratio (signal/interference ratio), C/I ratio
(carrier/interference ratio) or any other known way of measuring the channel

35 quality.



anplification. The nodul ated signal is forwarded to radi o frequency parts
406 which conprise a power anplifier 408. The radi o frequency parts 406
can al sqvobygegprise filters limting bandw dth. An anal eguainadiss si gna
440 is then transmtted to the radio path Uu through an antenna 410. The
radio receiver 420 is typically a Rake receiver. An analogue radio
frequency signal 440 is received fron1th§5radio path Uu with an antenna
422. The signal 440 is forwarded to radi 0" frequency parts 424 conprising a

10 filter whi Ch_ pr W@”&s’%r%duiérﬁ@ﬁﬂ@!@b% @éi’hﬁﬁg@s, Bheasanittet dabr sAYEnRCY
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PCT/ F101/ 0%%\89 In addition, the radio system, preferably its base station should comprise
20 a transmitter 400 for transmitting the compressed mode parameters to the
corresponding terminals. It is essential for the terminal of the invention that it
comprises a receiver 420 for receiving the compressed mode parameters
transmitted by the base station, and processing means 430 for arranging the
gaps into the time-slot frame according to the compressed mode parameters,

25 especially for using different gap generation methods in consecutive frames.
The invention is preferably implemented by software, whereby in
the radio network subsystem RNS, a microprocessor is arranged to the base
station B, for instance, or alternatively to the control means (118, 112) of the
radio network controller RNC, in which microprocessor the compressed mode
30 parameters are defined. The control means 118 of Figure 1 thus correspond to
the control means 412 of Figure 4. Naturally, the invention can also be
implemented by hardware providing the necessary functionality, for instance
ASIC (application specific integrated circuit) or a separate logic. The
necessary parameters can advantageously be defined on the basis of an
35 algorithm or lookup table adapted for the purpose. A corresponding algorithm

or lookup table is also applied to the processing means of the terminal.



15 The user equi pment UE al so conprises a transmtter 432 and an antenna
434 whi ch have their counterparts, a receiver 414 and an antenna 416, in
t he radiyy ppésesy K subsystem RNS for receiving the anal ogreT/Firasmges 450
transmtted by the user equipnment UE. The transmitter 432 and 5 receiver
414 are in structure simlar to the transmtter 400 and receiver 420
descri bed above. The above description of the radi o network subsystem RNS
and user equi pment UE corresponds to thdBstructure of the UMIS rmbile

telephone system e LBYRUS! BNaChdtsBR SMMRELIPMEA hall hhfonEanasgy ng 10

wi rel ess tel econmuni cati ons systens 1 n which measurenent gg@g for
s

per f or ni ng ag¥ANERS HheadasEndidRa ofr heydmandicadcam ke dmpien ThrinapRy
whi ch conprdigérehbavdyeampecissentioralantidts ehdodiventsiare. thlibusot rebficted ent i on

can be ap éied to, variou i el es ocal areg.n ks N, ,Lnt ernet

pr ot ocol - ﬁ e &Ry gg%”f?@ﬂv&ﬁ%?’ g}"{ %%’?&?ﬁ%’i“?'g'"@i%gﬁ%‘?e V\rc_) elﬂglpi ce. It is
essential for the 15 present invention that in the radio systemof Figure
4, the radio network subsystem RNS conprises control neans 412 for
defining different gap generation nmethods for consecutive franes in the
paranmeters of conpressed node, the control nmeans 412 al so defining the

| engt hs of said neasurenent gaps. In addition, the radio system
preferably its base station should conprise 20 a transmitter 400 for
transmtting the conpressed node paraneters to the corresponding
termnals. It is essential for the termnal of the invention that it
conprises a receiver 420 for receiving the conpressed node paraneters
transmtted by the base station, and processing neans 430 for arranging the
gaps into the tinme-slot frame according to the conpressed node paraneters,
25 especially for using different gap generati on nethods in consecutive
frames. The invention is preferably inplenmented by software, whereby in
the radi o network subsystem RNS, a m croprocessor is arranged to the base
station B, for instance, or alternatively to the control neans (118, 112)
of the radio network controller RNC, in which mcroprocessor the
conpressed node 30 paraneters are defined. The control neans 118 of Figure
1 thus correspond to the control nmeans 412 of Figure 4. Naturally, the
invention can also be inplenented by hardware providing the necessary
functionality, for instance ASIC (application specific integrated circuit)
or a separate logic. The necessary paraneters can advantageously be
defined on the basis of an



35 algorithmor | ookup table adapted for the purpose. A correspondi ng
algorithm or |ookup table is also applied to the processi ng neans of the
t er m nal wo\WWeskkt 65882 PCT/ F101/ 00196 16 It i s obvious torc/mereass skill ed
in the art that while technol ogy advances, the basic idea of the invention
can be inplenented in many different ways. The invention and its

enbodi nents are thus not restricted to t*\% exanpl es descri bed above, but
can vary within the scope of the clains. 01/ 65882 PCT/ F101/ 00196 17
CLAIMS 1. A nethod for defining nmeasurenent gaps in a wreless

t el ecommuni gphj@8s system conprising at |east one base station and at |east
one wireless termnal, the neasurenent gaps in the data transfer between 5
t hese two bei ng gener at/edmam@iavf@fadefm"ﬂ@rWBU@W@MS JapRi oh arewhelgss

conpri ses: Q?é%o%dﬂgPlE%ﬁéHé SUBRm eaﬁquﬁgm PR 858 L8 g\rygné Fﬁéﬂ?ﬁ%ﬁ{ Shd TR feddle

generation met measur enent transmiting the
measur enentorﬂ%tW‘@J%S%Jé?rgHﬁ?brEetrﬁ?%w me'” e Q?‘E’t treRsies hetween

ternm nals cihesactesi bemhgbyyethetatatinin f suvesali ditearativealwaysynivhishmnigtasdr ement
gap conpri si measur enent gaps forned by consecutive tinme-slots in two

di fferent t‘f(?fg é?%s[ frames so that the neasurenent gaps in the first and
second tine-slot freefiningreegewemarddpaitern paimeterenvhicbadetesmine thap

generation é}aﬂon%taodéfmmsaﬁerﬁéﬁl owhec{e'alméh characterized by

gener ati ng e neasur enent gaps th one | owi I’lg'~| nmeasur enment gap
generation met hods: @Lﬁm'ﬁtmg W& mﬁéswmﬁrsmf@r@ PQF@'H?W% roughthe H@S?he
spreadifg fastion to me fwiiredl] 08 4 he cded pi beichdyt ransni tted onto hi gher

protocel I svers! 20,5, 8 75 D0 8oL EH o Sy e balehol, .
ti me- slot meaaeremmeMagapmrmedmmmmﬁimplotmln wardiffepentasnedskitmed i n
any one of {8e€!<d it fnd hhsur&MBhAGAES irf Btb Mkt Zhd|Sihol ife B RSEN L he
conpressed are generated with a g#erent measurement gap generation method.
15 2. Amethod as claimedinclaim1,characterized by
generating the measurement gaps with one of the following
measurement gap generation methods: puncturing the data being transmitted,
halving the spreading factor, or buffering the data being transmitted onto
higher protocol layers.
20 3. Amethod as claimedinclam2,characterized by
defining that halving the spreading factor is only used in one time-
slot frame of said uniform measurement gap.
4. A method as claimed in any one of the claims 1 to 3,
characterized by
25 using the method in the compressed mode of an FDD-type
wideband code division multiple access (WCDMA) system.
5. A method as claimed inclaim4,characterized by
defining the length of said measurement gap to be 10 time-slots
and performing measurements directed to another telecommunications
30 system, such as the GSM system, during said measurement gap.
6. A method as claimed in any one of the preceding claims,
characterized by
defining the length of said measurement gap and the different
generation methods for gaps in time-slot frames by software in a fixed network
35 on the basis of a configured algorithm or lookup table.



wi deband code division nmultiple access (WCDMA) system 5. A nethod as
claimed inclaim4, char acter i zedby defining the I ength of
sai d neawggranesst gap to be 10 tine-slots and perform ng MEERBWI/EITRANL S
directed to another tel ecommunications 30 system such as the GSM system
during said neasurenent gap. 6. A nethod as clainmed in any one of the
preceding clainms, characterized by defi igpg the Il ength of said neasurenent
gap and the different generation nethods for gaps in tine-slot franes by

software in a fixeds ne{ Wirdkess3felcidbnbmBnkatoss %i/sténP@BHpgl@fn%dataie%f bham or
| ookup table. WO 01/ 6588%l PCT/ FI 01/ 00196 W rel ess
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the measurement gaps are arranged to be generated with one of
the following measurement gap generation methods: puncturing the data
being transmitted, halving the spreading factor, or buffering the data being
transmitted onto higher protocol layers.
20 9. A telecommunications system as claimed in claim 8,
characterized inthat
halving the spreading factor is only used in one time-slot frame of
said uniform measurement gap.
10. A telecommunications system as claimed in any one of claims
25 7to9,characterized inthat
said telecommunications system is an FDD-type wideband code
division multiple access (WCDMA) system in whose compressed mode the
definition of the measurement gap generation method is arranged to be
performed.
30 11. A telecommunications system as claimed in claim 10,
characterized inthat
the length of said measurement gap is arranged to be 10 time-siots
and the terminal is arranged to perform measurements directed to another
telecommunications system, such as the GSM system, during said
35 measurement gap.



10. A tel ecomunications systemas clainmed in any one of clainmns 25 7 to
9, characterized inthat said tel econmunications systemis an FDD-type

wi debandyg@elessssli vi sion nultiple access (WCDVA) system i reowmaseoasnpr essed
node the definition of the measurenent gap generation nethod is arranged
to be perfornmed. 30 11. A tel ecomunications systemas clainmed in claim
10, <characterized in that the length of said neasurenent gap is arranged
to be 10 tinme-slots and the termnal is érranged to perform neasurenents

directed to anotherqs t gl £ERFMA m
during said 35 maszurgntgnt gap hﬁ@é{l%ﬁ%@%{ggpg’c%ﬁéﬁg%?@ﬁGO%y %bzé%i
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z e d 1B t hmeasurement gap generation method.

14. Aterminal as claimed inclaim 13, characterized inthat

the measurement gaps are arranged to be generated with one of
the following measurement gap generation methods: puncturing the data
being transmitted, halving the spreading factor, or buffering the data being

20 transmitted onto higher protocol layers.

15. Aterminal as claimed inclaim 14, characterized inthat

said processing means are arranged to set the halving of the
spreading factor to be used in only one time-slot frame of said measurement
gap.

25 16. A terminal as claimed in any one of claims 13 to 15,
characterized inthat

the terminal is a terminal in an FDD-type wideband code division
multiple access (WCDMA) system and arranged to perform during said gaps
measurements in compressed mode and directed to said telecommunications

30 system or another telecommunications system.

17. A base station in a wireless telecommunications system, the
base station having operationally connected to it means for defining
measurement pattern parameters for terminals, the measurement pattern
parameters selecting the manner of generating a measurement gap from

35 several different alternatives, and the base station comprising a transmitter for



sai d processing neans are arranged to set the halving of the spreading
factor to be used in only one tine-slot frame of said nmeasurement gap. 25
16. A teaygioigsssas clained in any one of clainms 13 to 15, paanaoesiss i zed
inthat the terminal is a terminal in an FDD-type w deband code divi sion
mul ti pl e access (WCDMA) system and arranged to performduring said gaps
measurenents in conpressed node and di regbed to said tel econmunications 30
system or another tel ecomunications syste€m 17. A base station in a
wireless tg é‘rfs‘?ﬁ'ﬁh‘@' ﬁ%tmeg§ur§}ﬁ§érﬁrﬂaﬁbh?s tPREteFhHAILE RAY € tPET ﬁb'cP“a' ly
connected to It for defining nmeasurenent pattern parameters for
term nal s, 'ﬂl’ﬁ'éatrreasurerrent pattern paraneters selecting the nanner of
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