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ABSTRACT

A METHOD FOR SETTING COMPRESSED MODE PARAMETERS AND FOR 

SETTING A TRANSMISSION QUALITY TARGET VALUE FOR POWER CONTROL IN

A MOBILE RADIOCOMMUNICATION SYSTEM

A method for setting compressed mode parameters for compressed mode in a 

mobile radiocommunication system, wherein transmission is interrupted during 

transmission gaps in compressed frames, and the transmission rate is correspondingly 

increased, in transmission time intervals including compressed frames, to compensate for 

said transmission gaps, a method wherein the transmission gap period is set to an even 

number of frames.

• ·· ·
···«
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method of performing it known to us:

S:\Giameoh\2241049O.doc



1

• · · Λ

• · · ·

• · · ·

A METHOD FOR SETTING COMPRESSED MODE PARAMETERS AND FOR 

SETTING A TRANSMISSION QUALITY TARGET VALUE FOR POWER

CONTROL IN A MOBILE RADIOCOMMUNICATION SYSTEM

The present invention is generally concerned with mobile 

5 radiocommunication systems.

The present invention is more particularly concerned with power control 

techniques used" in such systems to improve performances (in terms of quality of 

service, of capacity,...etc.).

The present invention is in particular applicable to mobile 

10 radiocommunication systems of CDMA (Code Division Multiple Access) type. In 

particular, the present invention is applicable to UMTS (Universal Mobile

Telecommunication System).

The CDMA is a multiple access technique which makes it possible for 

several users to be simultaneously active, using different spreading codes.

15 All that follows is valid for both downlink (link from BTS (Base Transceiver

Station) to MS (Mobile Station)) and uplink (link from MS to BTS), but in order to 

simplify the description, only the downlink case will first be considered.

The quality of the link from a BTS to a MS depends on the ratio of the 

received signal power and the interference power at the MS (SIR: signal-to-

20 interference ratio). When the SIR of one MS is low, or equivalently when the 

interference power is much larger than its power, its performance dramatically 

decreases. Therefore, in order to optimize the performance of a CDMA system, some 

algorithms are usually used in order to keep the SIR of each MS as close as possible 

to the target SIR at the receiver, like the inner loop power control algorithm.

25 The principle of the inner loop power control algorithm is that the MS

periodically estimates the SIR of the received signal from the BTS, and compares this 

SIR to the target SIR (SIR,arget). If this estimated SIR is lower than the target SIR, the MS 

sends a command to the BTS for the BTS to increase its transmit power. Otherwise, 

the MS sends a command to the BTS for the BTS to decrease its transmit power. The

30 target SIR is chosen by the MS (or BTS) in function of the required quality of service.

Additionally, another and usually slower power control algorithm, namely

outer loop power control algorithm, enables to choose the best value of the target 

SIR. The principle of this algorithm is to regularly evaluate the quality of the
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transmission (BER, BLER, ...) and to compare this quality with the required quality of service (for 

example BER of 10'3 for speech service, BLER of 0.1 for packet service, ...). If this quality is 

below the required quality of service, the target SIR is increased. Otherwise, the target SIR is 

decreased. This algorithm is usually slow, since the quality needs to be averaged over several

5 frames in order to have a reliable estimate. Of course many variants of this basic algorithm exist.

In some situations, the target SIR may change significantly during the transmission. For 

example, this is the case when the spreading factor of the physical data channel changes. Indeed, 

the lower the spreading factor of this channel, the larger the required transmit power. The

....... ; spreading factor can change frequently in variable rate services such as packet service. Indeed, if
• ·

Z .··. 10 the spreading factor changes, the target SIR will vary greatly (in the ratio of the spreading factor 

·*·*’· variation). It is also the case if the MS requires a change of service, since each service has a

*..* Ϊ different target SIR.
• · ·• · ·• · ·

Another example is the compressed mode. In an inter-frequency hard handover, the mobile

....... ; needs to make measurements on a frequency different from the frequency used for the downlink• ·
·****· 15 transmission. Thus, the base station needs to stop its transmission towards the concerned mobile, in 

order to allow this mobile to make measurements on this other frequency. In the UMTS standard,
• · · ·
• · this is known as downlink compressed mode (i.e. the downlink transmission is temporarily
• ·

stopped). Uplink compressed mode is also possible to make measurements on frequencies that are

.» .. close the uplink frequency. The periods where transmission is stopped are usually called
• ·
.··. ; 20 transmission gaps, and the frames including transmission gaps are usually called compressed• · ·

frames. To compensate for the transmission gaps the transmission rate has to be correspondingly 

increased. Therefore, during compressed mode, since the inner loop power control is regularly 

stopped, and since the transmission rate is correspondingly increased, the target SIR needs to be 

larger to reach the same quality of service than during non-compressed, or normal, mode.

25 Because the outer-loop power control algorithm is usually a slow process, the target SIR

will not change immediately and the transmission quality will be degraded during several frames. 

In extreme cases, this could cause the loss of the call.
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Moreover, in the case of compressed mode, the target SIR needs to be 

changed only at certain fixed time to enable the mobile to perform measurements 

and then the target SIR needs to be changed back to the previous value. The outer- 

loop power control algorithm will not be able to track such quick variations of SIR.

5 In a first European patent application, n° 99401766.3 filed on July 13,

1999 by Applicant, a solution has been proposed to solve this problem. Briefly, the 

basic idea in this first prior patent application is to anticipate the target SIR variation, 

i.e. to apply an expected variation, or offset, in an anticipated way, to the target SIR. 

This target SIR variation may be signaled from the transmitter to the receiver for a

10 given transmission direction; for example, for downlink transmission, it may be 

signalled by the network to the MS or UE (User Equipment).

According to another idea in this first prior patent application, in order to 

keep the signaling as low as possible, the target SIR increase due to the increased 

instantaneous bit rate and the target SIR increase due to degraded performances in

15 compressed frames (i.e. due to transmission gaps) may be separated. For example, 

when the transmission rate increase in compressed mode is obtained by spreading 

factor reduction, this may be written:

Asir — lOlogfRcp/R) + §sir

where R is the instantaneous net bit rate before and after the compressed

20 frame and RCf is the instantaneous net bit rate during the compressed frame.

Since the bit rate variation will be known by the UE, only the additional

target SIR increase 5SiR due to degraded performances during compressed frames 

may be signaled. The signaling overhead can be low if this variation is signaled with 

other compressed mode parameters (including transmission gap length (or period

25 where transmission is stopped), periodicity, ...). For example, 2 bits could enable to 

signal the following values of 5S|R:

-00: OdB

- 01: 0.5 dB

- 10: 1 dB

30 - 11: 2 dB

Alternatively, Δ5]Κ could be directly signaled, but a larger number of bits 

would be required.
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The UE will Have to increase the target SIR by Δ5,κ just before the compressed 

frames (or just after the transmission gap of the compressed frames) and decrease it 

back by the same value just after the compressed frames. This target SIR variation is 

done additionally to the usual downlink outer-loop algorithm that will have to take it

5 into account. The UE may increase simultaneously its transmit power by the same 

amount before the compressed frame and decrease it just after the compressed 

frames in order for the downlink received SIR to beas quickly as possible close to this 

new target SIR.

According to another idea in this first prior patent application, at least when

10 the transmission gap is at the end of the compressed frame, the performances in 

recovery frames (frames following the compressed frames) can also be degraded 

because of the power control interruption during the transmission gap. Therefore, it 

would be also desirable to increase the target SIR in recovery frames and to signal 

this target SIR increase to the UE. Alternatively, the same value (5S(R) as for

15 compressed frames could be used in order to decrease the required signaling.

Therefore, according to this first prior patent application, by anticipating the

target SIR variation during compressed frames and recovery frames, an efficient 

outer loop power control in compressed mode can be achieved, at least when said 

compressed mode is obtained by reducing the spreading factor.

20 Now, in the UMTS standard for example, two ways exist to perform

compressed mode:

- reducing the spreading factor in the compressed frame, enabling to 

increase the instantaneous bit rate and thus to stop the transmission during a few 

slots,

25 - using puncturing (i.e. several bits obtained after channel coding are not

transmitted, so that the same amount of information bits can be sent over a shorter 

period, knowing that the channel coding will still enable to decode all information 

bits).

Compressed mode by puncturing has some particularities, which can be

30 recalled by reference to the UMTS system for example.

One feature of UMTS is the possibility to transport multiple services on a

same connection, i.e. multiple transport channels on a same physical channel. Such 

Transport Channels or TrCHs are separately processed according to a channel
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coding scheme (including error detecting, error correcting, rate matching, and 

interleaving) before being time-multiplexed to form a Coded Composite Transport 

Channel or CCTrCH to be mapped onto one or more physical channels. Processing 

according to this channel coding scheme is on a TTI (Transmission Time Interval)

5 basis. In this channel· coding scheme, rate matching includes the two techniques of 

puncturing and repeating; besides, an inter-frame interleaving is performed on the 

TTI length, or interleaving depth. Then each TTI is segmented into frames, and, after 

that, time-multiplexing and mapping on the physical channlel(s) are performed on a 

frame basis. Besides, each of the different transport channels TrCHi (i = 1, ...n) which

10 are multiplexed to form a CCTrCH has its own TTI length, noted TTIi.

More information on these aspects of UMTS can be found in Technical

Specification 3G TS25 212 V3.0.0 (1999-10).

Puncturing in compressed mode, which is included in rate matching, and

which can be provided in addition to puncturing or repetition in normal mode, can 

15 either be performed on a frame basis or on a TTI basis.

If puncturing in compressed mode is performed on a frame basis, the 

above-recalled method according to this first prior patent application still applies.

If puncturing in compressed mode is performed on a TTI basis, the 

transmission rate increase due to compressed mode applies to all frames of a TTI.

20 Now, in the UMTS standard, TTI can be equal to 10, 20, 40, or 80ms. Besides, as 

already mentioned, each of the different transport channels TrCHi (i=l, ...n) which 

are multiplexed to form a CCTrCH has its own TTI length, noted TTIi. This is 

illustrated in figure 1, taking the example of three multiplexed transport channels 

noted TrCHi, TrCH2, TrCH3, and taking the example of TTI = 40ms for TrCHi,

25 TTI = 20ms for TrCH2, TTI = 10ms for TrCHi, and a frame length equal to 10ms. In 

this figure, the case of four consecutive frames sent on a physical channel is 

illustrated by way of example, and the case of a transmission gap TG overlapping 

two consecutive frames (in the circumstances the second and the third one of the four 

illustrated frames) is also illustrated by way of example.

30 In standardization proposal TSGR.1 #10(00)0086 presented at the 3GPP

TSG-RAN Working Group 1 meeting #10 Beijing, China, January 18th-215', 2000, a 

modification of the above recalled method was presented for the case where the

103205/MA/RCD F:\Salle\F103205\PREMDEP\FIT\projetbr.doc
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frames are compressed using puncturing and where puncturing is performed on a TTI 

basis.

According to this proposal of modification:

If there are "n" different TTI lengths in the CCTrCH (i.e. "n" transport 

5 channels multiplexed into the CCTrCH), then "n" separate DeltaSIR values (defined as 

coding gain degradation due to "too much" puncturing) DeltaSIRi, i=l...n, one for 

each TTI length, are signaled to the UE. These "n" DeltaSIR values should then be

used in the following way for the outer loop power control.

For each frame the offset of the target SIR in compressed mode compared to 

10 target SIR in normal mode is:

ASIRframe=max(ASIRl, ..., ASIRn) 

where:

ASIRi = ASIRi_compression + ASIRi_coding

If there is no transmission gap within the current TTIims for the TTI length of 

15 TTIi (i.e. within the current TTI of the transport channel TrCHi which is multiplexed

inside this frame, as may also be understood by referring to figure 1), then:

ASIRi_compression = 0

ASIRi_coding = 0

If there is a transmission gap within the current TTIims for the TTI length of 

20 TTIi, then :

ASIRi_compression = 10 log (F*N/(Fi*N-TGLFi ))

ASlRi_coding = DeltaSIRi

Here F( is the number of frames in the TTIi, TGLR is the gap length in slots 

(either from one gap, or a sum of several gaps) within those F; frames,, and N is the

25 number of slots per frame (N= 15 in the UMTS standard).

This method therefore requires additional signaling compared to the one 

according to the above-mentioned first prior patent application. Indeed, the values 

DeltaSIRi are signaled for each value of "i", i.e. for all possible values of TTI for the 

TrCHs multiplexed into the CCTrCH, therefore up to four values (the four possible

30 values for TTI). Thus this second method does not make an efficient use of available 

radio resources, or needlessly contributes to a traffic increase in the network. Besides 

this second method increases the complexity, compared to the first one.
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In a second European patent application, n° 00400357.0 tiled on February 

8, 2000 by Applicant, a solution has been proposed to solve this problem.

Briefly, the basic idea in this second prior patent application is that the 

effects of the transmission gaps mainly occur during the compressed frame and

5 during one frame (called recovery frame) following the compressed frame, and not 

for all frames of the TTI. This is advantageously used in order to reduce the amount 

of required signaling. Indeed, if the component of the target SIR offset which is 

intended to compensate for the effects of the transmission gap is only applied for the 

compressed frame and for the recovery frame, this component does not need to be

10 different for each of the TrCHi which are multiplexed into the CCTrCH. Besides, these 

frames are sufficient to compensate for the effects of power control interruption 

during a transmission gap, and they are also sufficient to compensate for the effects 

of coding degradation due to a transmission gap for each TrCHi, because this 

degradation mainly affects the shortest TTIs. This component can only, at least if

15 necessary, be different for each type of frame (i.e. compressed or recovery) for which 

it is applied, but this, nevertheless, still requires less signaling than in the above- 

mentioned second method.

An example of algorithm disclosed in this second prior patent application for 

the case of compressed mode by puncturing is the following.

20 For each frame, the target SIR offset during compressed mode, compared to

normal mode is:

ASIR = max (ASIRl-Compression, ..., ASIRn_compression) + ASIR_coding 

where "n" is the number of TTI lengths for all TrChs of the CCTrCh, F, is the

length in number of frames of the i-th TTI and where ASIR_coding fulfills:

25 - ASIR_codings DeltaSIR for compressed frames

- ASIR_coding = DeltaSIRaffer for recovery frames

- ASIR_coding=-0 otherwise

and ASIRi_compression is defined by :

- ASIRi_compression= 10 log (N*Fj / (N*F; - TGLj) if there is a transmission

30 gap within the current TTI of length F; frames, where TGL, is the gap length in number

of slots (either from one gap or a sum of gaps) in the current TTI of length Fj frames, 

and N is the number of slots per frame (N = 15 in the UMTS standard)

- ASIRi_compression = 0 otherwise.

103205/MA/RCD F:\Salle\F103205\PREMDEP\Fn\projefbr.doc
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In this algorithm, max (ASIRl-Compression, ... , ASIRn_compression) 

corresponds to said first component of the target SIR offset ASIRframe, and 

ASIR_coding corresponds to said second component of this target SIR offset.

In this algorithm, the second component ASIR_coding of the target SIR offset 

5 has different values for the compressed and the recovery frames, respectively a

compressed-frame value DeltaSIR, and a recovery-frame value DeltaSIRafter.

Since the bit rate variation will be known by the UE, only the additional 

target SIR increase (DeltaSIR, DeltaSIRafter) due to degraded performances during 

compressed frames needs to be signaled.

10 Besides, in the particular case where the transmission gap overlaps two

frames (case also referred to as double-frame method in UMTS, as opposed to the 

case where the transmission gap is within a same frame, also referred to as single

frame method in UMTS), the second compressed frame (with the second part of the 

transmission gap) may be considered as the recovery frame (ASIR_coding =

15 DeltaSIRafter). Thus, in this case, the first frame following the two consecutive 

compressed frames is not considered as a recovery frame (ASIR_coding = 0).

Alternatively, the second compressed frame (with the second part of the 

transmission gap) could be considered as a compressed frame (ASIR_coding = 

DeltaSIR) and the first frame following these two consecutive compressed frames

20 could be considered as a recovery frame (ASIR_coding = DeltaSIRafter). In yet 

another alternative, the second compressed frame could be considered as a 

compressed and recovery frame (ASIR_coding = DeltaSIR + DeltaSIRafter, or any 

other combination). Or more generally, and in order to reduce the amount of 

signaling and the complexity, the component ASIR_coding would be determined

25 based on the values DeltaSIR and DeltaSIRafter, without signaling any further 

value(s).

Now, compressed mode by puncturing still raises another problem. 

Depending on the method (single-frame method, or double-frame method) which is 

used, and depending on the compressed mode parameters which are used to define

30 a compressed mode pattern, it may Happen that the transmission gap length is 

different in different TTis having a given TTI length and therefore that the puncturing 

rate is different in these different TTIs. This is in particular the case when transmission 

gaps sometimes overlap two consecutive TTis, or sometimes are within a same TTI.

103205/MA/RCD F:\Salle\F103205\PREMDEP\FIT\projetbr.doc
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This is also the case when a transmission gap overlapping two consecutive TTIs is not 

divided equally between these two consecutive TTIs. Since one of the purposes of the target SIR 

offset which is signalled is to compensate for the coding degradation in TTIs due to excessive 

puncturing because of transmission gaps, such cases would then require different values of target

5 SIR offset to be signalled, for each of these different TTIs. Therefore this would result in a further 

increase in the amount of signalling which is required to compensate for the effects of the 

transmission gaps, which is not desirable.

In the above-mentioned standardisation proposal, this problem is solved by avoiding such 

situations, by setting restrictions on compressed mode parameters TGP (Transmission Gap Period),
······
.· . · 10 TGD (Transmission Gap Distance) and SFN (System Frame Number). However, as the aim of such
• · ·
/’* restrictions is to never have different puncturing rates in different TTIs for all ΤΠ lengths, this• · ·• · ·

.··;·. results in numerous restrictions, which in fact penalise the compressed mode by puncturing
• · ·

.··. : compared to other compressed modes, which is not desirable.

Therefore there is a need to avoid such drawbacks, while still providing an efficient

I...’ 15 compensation for outer-loop power control in compressed mode, in such situations.• ·• · · ·
The applicant does not concede that the prior art discussed in the specification forms part of

• · · ·
ϊ * ί the common general knowledge in the art at the priority date of this application.• · · ·• ·• · · ·

Summary of the invention
• · · ·
ί * ! According to a first aspect of the present invention there is provided a method for setting a

• · ·• · ·
• ·· 20 transmission quality target value for power control in a mobile radiocommunication system, a 

method wherein:

an offset is applied in an anticipated way to said transmission quality target value to 

compensate for the effects of a compressed mode whereby transmission is interrupted during 

transmission gaps in compressed frames, and the transmission rate is correspondingly increased, in

25 transmission time intervals including compressed frames, to compensate for said transmission gaps,

said offset includes a first component intended to compensate for the effects of said 

transmission rate increase, and a second component intended to compensate for the effects of said 

transmission gaps, said effects of transmission gaps including a transmission quality degradation 

due to said transmission rate increase,
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different values are provided for said second component to compensate for the

effects of transmission gaps having different lengths in different transmission time intervals, only if

the transmission time interval length is short enough for said degradation to be significant.

5

In a preferred embodiment of this method a plurality of transport channels are time-

multiplexed in each frame of a physical channel whose power is controlled by said power control;

the transmission time interval length may be different for each of said transport channels;

: ίο
• ·• ·• · · ·

• · ·• ·• · ·
····• ·• · ·

and different values are provided for said second component to compensate for the effects of

transmission gaps having different lengths in different transmission time intervals having a given

transmission time interval length, only for transport channels for which the transmission time

interval length is short enough for said degradation to be significant.

Preferably said different values are provided for said second component, for a transmission

time interval length corresponding to a two-frames length.
• ·• · ·

•

15• · · ·

• · ·• ·•
• · · · •• · · ·

Preferably, in the case where the position of transmission gaps relatively to transmission

time intervals is such that a transmission gap always overlaps two consecutive transmission time

intervals, respectively a first and a second transmission time interval, said transmission gap

including two parts, respectively a first part in a first compressed frame, or last frame of said first

transmission time interval, and a second part in a second compressed frame, or first frame of said

second transmission time interval, said different values include a first value, intended to

• · ·
: 20• ·• · ·

compensate for said degradation due to said first part of said transmission gap, and applied for said

first compressed frame, and a second value, intended to compensate for said degradation due to said

second part of said transmission gap, and applied for said second compressed frame.

Preferably in the case where the position of transmission gaps relative to transmission time

intervals is such that a transmission gap:

25

- sometimes overlaps two consecutive transmission time intervals, respectively a

first and a second transmission time interval, said transmission gap including two parts, respectively

a first part in a first compressed frame, or last frame of said first transmission time interval, and a

second part in a second compressed frame, or first frame of said second transmission time interval,

30

- sometimes is within a same transmission time interval, said transmission gap including

two parts, respectively a first part in a first compressed frame of said same transmission time

interval, and a second part in a second compressed frame of said same transmission time interval,
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said different values include:

5

- a first value, intended to compensate for the degradation due to said first part of said

transmission gap, applied for said last frame of said first transmission time interval, and a second

value, intended to compensate for the degradation due to said second part of said transmission gap,

for said first frame of said second transmission time interval,

•
• ·

: ·*’· ίο • · · ·
• · ·• · ·• · ·

- a third value applied for said first compressed frame of said same transmission time

interval, and a fourth value applied for said second compressed frame of said same transmission

time interval, said third and fourth value being intended to compensate for the degradation due to

said transmission gap.

In a preferred embodiment said first, second, third and fourth values are replaced by a first

and a second common value, one of said first and second common values being higher than the
• · ·• · ·

• · ·• · ·• · ·

•
• ·

other one, and said second component is applied with the lower or the higher of said values,

depending on whether a transmission gap overlaps two consecutive transmission time intervals or is

within a same transmission time interval.
• · · ·

• · 1 s• · · · I J Preferably said transmission quality is represented by a signal-to-interference ratio.

• · · ·• · ·• ·
Preferably said mobile radiocommunication system is of CDMA type.

• · · ·• ·• · · · Preferably said power control is performed in the uplink transmission direction of said

• · · ·• · ·• ·
• · ·• · ·• · ·

mobile radiocommunication system.

Preferably said power control is performed in the downlink transmission direction of said

20 mobile radiocommunication system.

25

According to another aspect of the present invention there is provided a mobile

radiocommunication system including at least a transmitting entity and a receiving entity involved

in said power control, wherein means are provided in a first one of said entities, for applying an

offset to a transmission quality target value according to said method for setting a transmission 

quality target value.

Preferably means are provided in said first entity for determining and/or updating said

offset.

Preferably means are provided in a second one of said entities for signalling to said first 

entity previous values necessary for determining and/or updating said offset.
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Preferably means are provided in a second one of said entities for signalling said offset to

said first entity.

5

Preferably means are provided in a second one of said entities for signalling to said first

entity the occurrence of said compressed mode.

Preferably means are provided in a second one of said entities for signalling said offset to

said first entity together with the signalling of the occurrence of said compressed mode.

•
• ·

• · ·• · ·• · · ·
... 10 • · ·

Preferably means are provided in a second one of said entities for signalling said offset to

said first entity together with the signalling of compressed mode parameters.

Preferably said signalling is performed for each compressed frame.

Preferably in the case where compressed frames occur periodically, said signalling is
• · · ·• · ·• · ·
• · ·• · ·* · ·

•
• ·
• · · ·• ·• · · ·

performed once for all, for all compressed frames of a thus defined period.

Preferably said signalling includes signalling said second component only.

Preferably said signalling of said second component includes signalling said first and

second values.

• · ·· 15• · ·• ·
• · · ·• ·• · · ·

Preferably said signalling of said second component includes signalling said first, second,

third and fourth values.

• · · ·• · ·• ·
• · ·• · ·• · ·

Preferably said signalling of said second component includes signalling said first and

second common values.

Preferably means are provided in any one of said two entities for recording said offset.

20 Preferably one of said two entities is a mobile radiocommunication network entity.

25

Preferably one of said two entities is a mobile station.

According to a further aspect of the present invention there is provided a mobile

radiocommunication network entity comprising means for applying an offset to a transmission

quality target value according to said method for setting a transmission quality target value, in

uplink.

The present invention also provides for a mobile station comprising means for applying an 

offset to a transmission quality target value according to said method for setting a transmission

quality target value, in downlink.
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The present invention further provides for a mobile radiocommunication network entity

comprising, for enabling a mobile station to apply an offset according to said method for setting a

transmission quality target value, in downlink:

- means for signalling said offset to said mobile station.

5

•

In a preferred embodiment said mobile radiocommunication network entity comprises:

- means for signalling to said mobile station the occurrence of said compressed mode.

Preferably said mobile radiocommunication network entity comprises:

- means for signalling said offset to said mobile station, together with the signalling of the
• ·

• ·> · ·• · · ·
'·.··. 10 • · ·
····• ·• · ·
• · ·• ·• · ·

•
• ·
• · · · •• ·· ·

occurrence of said compressed mode.

Preferably said signalling is performed together with the signalling of compressed mode

parameters.

Preferably said signalling is performed for each compressed frame.

Preferably in the case where compressed frames occur periodically, said signalling is

performed once for all, for all compressed frames of a thus defined period.

·.··. 15 • Preferably said signalling includes signalling said second component only.
• · · · •• · · · Preferably said signalling of said second component includes signalling said first and

• · ·• · second values.

• · ·• ·• · · Preferably said signalling of said second component includes signalling said first, second,

third and fourth values.

20 Preferably said signalling of said second component includes signalling said first and

second common values.

According to another aspect of the present invention there is provided a method for setting

compressed mode parameters for compressed mode in a mobile radiocomunication system, wherein

transmission is interrupted during transmission gaps in compressed frames, and the transmission

25 rate is correspondingly increased, in transmission time intervals including compressed frames, to

compensate for said transmission gaps, a method wherein said transmission gap period is set to an

even number of frames.
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Preferably the system frame number is additionally set such that a transmission gap always 

begins in the first frame of a transmission time interval.

Another aspect of the present invention provides for a mobile radiocommunication network 

wherein means are provided for transmitting downlink signals in compressed mode, with the

5 transmission gap period set to an even number of frames.

The present invention further provides for a mobile station wherein means are provided for 

transmitting uplink signals in compressed mode, with the transmission gap period set to an even 

number of frames.

.....: Preferably the system frame number is additionally set such that a transmission gap always• ·
10 begins in the first frame of a transmission time interval.

• · ·• · ·• · ·
.··:·. Brief description of the drawings

·· ··
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These and other objects of the present invention will become more apparent 

from the following description taken in conjunction with the accompanying drawings:

- figure 1 is a diagram intended to illustrate some particularities of the 

compressed mode by puncturing, for example in the case of the UMTS standard,

5 - figure 2 is a diagram intended to illustrate some compressed parameters,

- figure 3 is a diagram intended to illustrate one case of occurrence of 

transmission gaps, to which the present invention may be applicable,

- figure 4 is a diagram intended to illustrate another case of occurrence of 

transmission gaps, to which the present invention may be applicable,

10 - figure 5 is a diagram intended to illustrate an example of means which

may be used in a mobile station and in a mobile radiocommunication network entity 

to perform a method according to the present invention, for uplink power control,

- figure 6 is a diagram intended to illustrate an example of means which 

may be used in a mobile radiocommunicafion network entity and in a mobile

15 station, to perform a method according to the present invention, for downlink power 

control.

It is recalled that several parameters, or compressed mode parameters, 

enable to define a compressed mode pattern, and are defined in Technical 

Specification 3G TS25 21 2. Amongst them:

20 - TGP: Transmission Gap Period, is the period of repetition of a set of

consecutive frames containing up to 2 transmission gaps,

- TGD: Transmission Gap Distance, is the duration of transmission between 

two consecutive transmission gaps within a transmission gap period, expressed in 

number of slots. In case there is only one transmission gap in the transmission gap

25 period, this parameter shall be set to zero,

- TGL1: Transmission Gap Length, is the duration of no transmission, 

expressed in number of slots, for the first transmission gap in the transmission gap 

period,

- TGL2: Transmission Gap Length, is the duration of no transmission, 

30 expressed in number of slots, for the second transmission gap in the transmission gap

period (if any),

- PD: Pattern duration, is the total time of all TGPs expressed in number of

frames,
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- SFN: System Frame Number, is the system frame number when the first 

transmission gap starts.

Note that there are one or two transmission gaps in each transmission gap 

period depending on the value of TGD. Figure 2 taken from Technical Specification

5 3G TS25 21 2 illustrates some of these parameters with TGD > 0.

Besides, a transmission gap can either be provided within a single frame

(which corresponds to a so-called single-frame method), or overlap two consecutive 

frames (which corresponds to a so-called double-frame method).

The single-frame method does not raise the problems addressed by the

10 present application, because the transmission gap length, and therefore the 

puncturing rate, is then identical for all TTIs of a given TTi length.

In the case where the double-frame method is used, depending on the 

compressed mode parameters, the puncturing rate may, or may not, be identical for 

all TTIs.

15 One case where the puncturing rate is not identical for all TTIs is the case

where transmission gaps sometimes overlap two consecutive TTIs, and sometimes are 

within a same TTI.

For example, in figure 3 where there is illustrated for example only one 

transport channel with a 20-ms TTI, and where there are illustrated four consecutive

20 TTIs and two transmission gaps (noted TGI and TG2), the first transmission gap TGI 

is fully included in the first TTI, whereas the second one TG2 overlaps the second and 

the third TTI. Therefore, in this case the puncturing rate will be twice more in the first 

TTI than in the two following ones. Therefore, it would be needed to signal different 

values of target SIR increase for these different TTIs.

25 Another case where the puncturing rate is not identical for all TTIs is the case

where transmission gaps overlapping two consecutive TTIs are not divided equally 

between these two consecutive TTIs.

For example, in figure 4 where there is also illustrated for example only one 

transport channel with a 20-ms TTI, and where there are illustrated four consecutive

30 TTIs and two transmission gaps (noted TGT and TG2j, the first transmission gap 

TGI1 overlaps the first and the second TTI, and the second one TG2' overlaps the 

third and the fourth TTI. In the case where a transmission gap overlapping two 

consecutive TTIs is not divided equally between these two TTIs (as is the case for
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example in figure 4) the puncturing rate also varies from one TTI to the other one, 

and therefore it would also be needed to signal different values of target SIR increase 

for these different TTIs.

To avoid such an increase in the amount of signaling, the present invention 

5 is based on the following ideas.

Since the transmission gap length is limited to 7 slots per frame in UMTS, the 

puncturing rate is significant only for TTIs of N and 2N slots where N is the number 

of slots per frame (15 in UMTS). Indeed, if F denotes the number of frames per TTI, 

the puncturing rate required to have a transmission gap of length TGL in the TTI is

10 TGL/(F*N). Since TGL < 7, the puncturing rate is below 7/(15*F) in UMTS.

Moreover, when the puncturing rate is low, the term DeltaSIR_compression 

(with the notations of the second prior patent application) is sufficient to compensate 

for the additional puncturing required to compress the frame, and the term 

DeltaSIR_coding (also with the notations of the second prior patent application)

15 mainly has to compensate for the power control interruption. Thus, for a TTI length 

which is strictly above 2N slots, if the puncturing rate is not constant in all TTIs, even if 

the term DeltaSIR_coding is the same for all TTIs, this will have a low impact on the 

performance.

In other words, different values have to be provided for DeltaSIR_coding (i.e.

20 for the term referred to as second component) to compensate for different lengths of 

transmission gaps in different transmission time intervals, only if the transmission time 

interval length is short enough for the degradation due to said additional puncturing 

to be significant.

Or, in the case of different TrCHs multiplexed into a CCTrCH, different

25 values have to be provided for said second component to compensate for different 

lengths of transmission gaps in different transmission time intervals, only for TrCHs 

for which the transmission, time interval length is short enough for said degradation to 

be significant.

In the considered example of UMTS, said different values are provided for

30 said second component, for a transmission time interval length corresponding to a 

two-frames length.

Additionnaly, with a method according to the second prior patent 

application (i.e. with two values DeltaSIR and DeltaSIRafter being provided for the
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term DeltaSIR_coding) it is not excluded to have different puncturing rates in different 

TTIs. It is only preferable that the position of the transmission gap relative to the TTI of 

2N slots be always the same (i.e. the transmission gap must not be sometimes within 

a same TTI, and sometimes overlapping two consecutive TTIs, but always, either

5 within a same TTI, or overlapping two consecutive TTIs).

The case where the transmission gap is always within a same transmission

time interval does not raise the problems addressed by the present application, 

because the transmission gap length, and therefore the puncturing rate, is then 

identical for all TTIs of a given TTI length.

10 The case where the transmission gap is always overlapping two consecutive

transmission time intervals is illustrated in figure 4 for example.

In the case where a transmission gap overlapping two consecutive TTIs is not 

divided equally between these two TTIs (as is the case for the example illustrated in 

figure 4) the puncturing rate varies from one TTI to the other one, but different target

15 SIR variations can be applied for these different puncturing rates with still only two 

signaled values (i.e. a first value DeltaSIR and a second value DeltaSIRafter). The first 

value (DeltaSIR) will enable to compensate for the first puncturing rate, whereas the 

second value (DeltaSIRafter) will enable to compensate for the second puncturing 

rate. Note that the target SIR increase will only be applied in one frame of each TTI

20 whereas the whole TTI is punctured. However, this can be done since the channel 

coding and interleaving is performed on a TTI per TTI basis and therefore, increasing 

the target SIR in one frame of the TTI enables to increase the performance for all 

information bits of the TTI.

In other words, in the case where the position of transmission gaps relatively

25 to transmission time intervals is such that a transmission gap always overlaps two 

consecutive transmission time intervals, respectively a first and a second transmission 

time interval, said transmission gap including two parts, respectively a first part in a 

first compressed frame, or last frame of said first transmission time interval, and a 

second part in a second compressed frame, or first frame of said second transmission

30 time interval, said different values include a first value, intended to compensate for 

said degradation due to said first part of said transmission gap, and applied for said 

first compressed frame, and a second value, intended to compensate for said
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degradation due to said second part of said transmission gap, and applied for said 

second compressed frame.

This mainly applies to the case where a transmission gap overlapping two 

consecutive TTIs is not divided equally between these two consecutive TTIs.

5 In the case where a transmission gap always overlapping two consecutive

TTIs is divided equally between these two consecutive TTIs, a method as disclosed in 

the second prior patent application for the case of double-frame method can be 

used. In this case, the values DeltaSIR and DeltaSIRafter will not enable to distinguish 

between two puncturing rates, but between a compressed frame and a recovery

10 frame, in the manner disclosed in the second prior patent application.

Besides, in the case where a transmission gap is always within a same TTI,

while ovelapping two consecutive frames, a method as disclosed in the second prior 

patent application for the case of double-frame method can also be used.

Besides, the only useful restriction to ensure that the position of the 

15 transmission gap relatively to the TTI of 2N slots be always the same (i.e. always, 

either within a TTI, or overlapping two consecutive TTIs) is TGP even (i.e. an even 

number of frames in the transmission gap period). This can simply be checked for 

exemple from the example of figure 4, where TGP is equal to four frames (as

compared to figure 3, where TGP is equal to three frames).

20 If a transmission gap is always overlapping two consecutive TTIs, the

puncturing rate is about the same in all TTIs if the transmission gap is approximately 

divided equally between the two consecutive TTIs. This is in particular the case in 

UMTS.

However, if this is not the case, the situation where the puncturing rate is not 

25 the same in all TTIs can more generally be avoided by providing that the system 

frame number SFN is set such that the transmission gap always starts in the first 

frame of the TTI (which generally means SFN even for the first frame of the TTI). 

Indeed, in this case the puncturing rate is the same in all TTIs because the

transmission gap is always within a same TTI.

30 It should however be noted that the case where the system frame number is

set such that the transmission gap does not start in the first frame of the TTI (which 

generally means SFN odd for the first frame of the TTI) is possible, contrary to what is 

the case with the above-mentioned standardization proposal. Indeed, in this
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standardization proposal the target SIR variations are applied on a TTI per TTI basis, 

while in the present application (as well as in the second prior patent application) they 

are applied on a frame per frame basis.

Besides, a TTI length of N slots does not require any restriction on the 

5 compressed mode parameters (this is due to the fact that the TTI length can then be

divided by the TGP length expressed in number of slots).

In the above description, only the case where TGD is equal to zero has been

considered.

With a TTI length of 2N slots and TGD>0 (i.e. when there are two

10 transmission gaps in each transmission gap period), different SIR target variations 

need to be signaled for both transmission gaps except when these transmission gaps 

have the same length and the same position in the TTI of 2N slots. In this last case, 

the same target SIR variations could be used.

However the restrictions on compressed mode parameters are similar to the

15 case where TGD is equal to zero, i.e. the only useful restriction is TGP even.

Additionally, and whatever the value of TGD, in case TGP is odd (which

corresponds to the example of figure 3), a solution could be to signal two values 

(DeltaSIR, DeltaSIRafter) for the cases where the transmission gap is within a same 

TTI, and two other values for the cases where it overlaps two consecutive TTIs. This

20 avoids having a restriction on TGP but requires twice more signaling.

In other words:

in the case where the position of transmission gaps relatively to transmission 

time intervals is such that a transmission gap:

sometimes overlaps two consecutive transmission time intervals,

25 respectively a first and a second transmission time interval, said transmission gap 

including two parts, respectively a first part in a first compressed frame, or last frame 

of said first transmission time interval, and a second part in a second compressed 

frame, or first frame of said second transmission time interval,

sometimes is within a same transmission time interval, said transmission

30 gap including two parts, respectively a first part in a first compressed frame of said 

same transmission time interval, and a second part in a second compressed frame 

of said same transmission time interval,

said different values include:
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a first value, intended to compensate for the degradation due to said 

first part of said transmission gap, applied for said last frame of said first 

transmission time interval, and a second value, intended to compensate for the 

degradation due to said second part of said transmission gap, for said first frame of

5 said second transmission time interval,

a third value applied for said first compressed frame of said same

transmission time interval, and a fourth value applied for said second compressed 

frame of said same transmission time interval, said third and fourth value being 

intended to compensate for the degradation due to said transmission gap.

10 Another possibility is to signal only two values and to choose for each

signaled value (DeltaSIR or Delta SI Rafter), the maximum required value between the 

two possible values (depending on the position of the transmission gap relative to the 

TTI boundaries). This last solution enables to keep the same amount of signaling and 

to reach the quality of service in all TTls but is not optimal in term of performance (the

15 average target SIR will be larger).

In other words, said first, second, third and fourth values may be replaced by 

a first and a second common value, one of said first and second common values is 

higher than the other one, and said second component is applied with the lower or 

the higher of said values, depending on whether a transmission gap overlaps two

20 consecutive transmission time intervals or is within a same transmission time interval.

In the same way as disclosed in the above-mentioned prior patent 

applications, in downlink for example, the UE will have to increase the target SIR by 

this offset, and then decrease it back by the same value when this increase no longer 

applies. This target SIR variation is done additionally to the usual downlink outer-loop

25 algorithm that will have to take it into account. The UE may increase simultaneously 

its transmit power, and then decrease it back by the same value when it no longer 

applies, in order for the downlink received SIR to be as quickly as possible close to 

the new target SIR.

In the same way as indicated in the above-mentioned prior patent

30 applications, the component (or second component) of the target SIR offset which 

needs to be signaled to the UE, may have predetermined values, which may be 

determined in any way.
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For example these values may be seen as system parameters and be 

determined accordingly by the operator of the system. They may also be prealably 

determined, in particular by simulation. In either case, they may be updated during 

operation. They may also be determined during operation based on previously

5 obtained values , for example by averaging. In any case the obtention mode of said 

predetermined values should take into account all factors that are likely to influence 

said componentof said offset, or combinations of such factors.

Besides, they may be known in any one of the two entities (transmitting entity 

and receiving entity) involved in a power control process, to be used locally in this

10 entity, or signalled to the other one of said entities, to be used in this entity.

Besides, they may be determined and/or updated in any of said two entities,

based on statistics on previously obtained values, available either locally in this entity, 

or signalled to this entity by the other one of said entities.

Besides, they may be recorded in any one of said entities, to be recovered 

15 when necessary.

Besides, the occurrence of the compressed mode may either be known 

locally by the entity in charge of applying the corresponding offset , or signalled to 

this latter entity by the other one of said entities.

Thus, every possibility may be envisaged; therefore the examples given in 

20 this description should be understood as illustrative only, and having no limitative

character.

Figure 5 is a diagram intended to illustrate an example of means which may 

be used in a mobile radiocommunication network entity, noted 40, and in a mobile 

station noted 41, to perform a method according to the present invention, for uplink

25 power control.

A mobile radiocommunication network entity 40, such as in particular BTS 

for "Base Transceiver Station" (or Node B in UMTS) and /or BSC for "Base Station 

Controller" (or RNC for "Radio Network Controller" in UMTS), may for example 

comprise, for performing said method in said uplink transmission direction (and

30 further to other classical means not mentioned here):

- means 42 for , upon the occurrence of the compressed mode, controlling 

the outer-loop power control algorithm in an anticipated way, for example by
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implementing an algorithm as recalled above and disclosed in the second prior 

patent application.

Mobile radiocommunication network entity 40 may also for example 

comprise, for performing said method in said uplink transmission direction (and

5 further to other classical means not mentioned here):

- means, also noted 42 for, upon the occurrence of the compressed mode, 

controlling the inner-loop power control algorithm, in an anticipated way.

The offsets to be applied may for example have predetermined values, 

which may for example be determined according to any of the above mentioned

10 possibilities.

In any case, mobile radiocommunication network entity 40 for example may 

comprise :

- means 42' for recording said offsets.

A mobile station 41 (or User Equipment UE in UMTS) may for example

15 comprise, for performing said method in said uplink transmission direction (and 

further to other classical means not mentioned here):

- means 43 for signalling to a mobile radiocommunication network entity 

the occurrence of the compressed mode.

Figure 6 is a diagram intended to illustrate an example of means which may

20 be used in a mobile radiocommunication network entity, noted 45, and in a mobile 

station, noted 46, to perform a method according to the present invention, for 

downlink power control.

A mobile station 46 (or User Equipment UE in UMTS) may for example 

comprise, for performing said method in said downlink transmission direction (and

25 further to other classical means not mentioned here):

- means 48 for, upon the occurrence of the compressed mode, controlling 

the outer-loop power control algorithm in an anticipated way, for example by 

implementing an algorithm as recalled above and disclosed in the second prior 

patent application.

30 Mobile station 46 may also for example comprise, for performing said

method in said downlink transmission direction (and further to other classical means 

not mentioned here):
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- means, also noted 48 for, upon the occurrence of the compressed mode, 

controlling the inner-loop power control algorithm, in an anticipated way.

The offsets to be applied may for example have predetermined values, 

which may for example be determined according to any of the above mentioned

5 possibilities.

In one embodiment, mobile station 46 may comprise:

- means 48' for recording said offsets.

In another embodiment, mobile radiocommunication network entity 45, 

such as in particular BTS for "Base Transceiver Station" (or Node B in UMTS) and /or

10 BSC for "Base Station Controller" (or RNC for "Radio Network Controller" in UMTS), 

may for example comprise, for performing said method in said downlink transmission 

direction (and further to other classical means not mentioned here):

- signalling means 47 for signalling said offsets, or advantageously only 

said second component of said offsets, to mobile station 46.

15 Mobile radiocommunication network entity 45 may also for example

comprise:

- signalling means , also noted 47, for signalling to a mobile station the 

occurrence of the compressed mode.

Advantageously, mobile radiocommunication network entity 45 may

20 comprise :

- signalling means (also noted 47) for signalling said offset (or 

advantageously only said second component of said offset) to mobile station 46, 

together with the signalling of the occurrence of the compressed mode.

Siganlling of said second component may include, according to the above- 

25 mentioned possibilities:

- signaling said first and second values,

- signaling said first, second, third and fourth values,

- signaling said first and second common values.

Besides, said signalling may be performed for each compressed frame.

30 Alternatively, in the case where compressed frames occur periodically, said

signalling may be performed once for all, for all compressed frames of a thus 

defined period, still in order to reduce the required signalling.
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The invention also provides for a method for setting compressed mode parameters for 

compressed mode in a mobile radiocommunication system. According to this method, the 

transmission gap period is set to an even number of frames. In this way, the position of transmission 

gaps relatively to TTIs of 2N slots (i.e. TTIs having a two-frames length) is always the same (i.e.

5 always either within a same TTI, or overlapping two consecutive TTIs).

Besides, the system frame number may additionally be set such that a transmission gap 

always begins in the first frame of a transmission time interval. In this way, the situation where 

transmission gaps overlap two consecutive TTIs is avoided.

• · The present invention also provides for a mobile radiocommunication network entity
• ·

**’’ 10 wherein means are provided for transmitting downlink signals in compressed mode, with the• ·• · ·
.... transmission gap period set to an even number of frames.
• · ·
• · ·
. Additionally means may be provided for transmitting downlink signals in compressed

mode, with the system frame number additionally set such that a transmission gap always begins in 

the first frame of a transmission time interval.
• · · ·

15 The present invention also provides for a mobile station wherein means are provided for
• · ·

• : transmitting uplink signals in compressed mode, with the transmission gap period set to an even
• · · ·
• · · · ’ number of frames.

·.··. Additionally means may be provided for transmitting uplink signals in compressed mode,

*’·.· with the system frame number additionally set such that a transmission gap always begins in the

20 first frame of a transmission time interval.
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CLAIMS

1. A method for setting a transmission quality target value for power control 

in a mobile radiocommunication system, a method wherein:

an offset is applied in an anticipated way to said transmission quality 

5 target value to compensate for the effects of a compressed mode whereby 

transmission is interrupted during transmission gaps in compressed frames, and the 

transmission rate is correspondingly increased, in transmission time intervals

including compressed frames, to compensate for said transmission gaps,

said offset includes a first component intended to compensate for the

10 effects of said transmission rate increase, and a second component intended to 

compensate for the effects of said transmission gaps, said effects of transmission 

gaps including a transmission quality degradation due to said transmission rate 

increase,

different values are provided for said second component to compensate

15 for the effects of transmission gaps having different lengths in different transmission 

time intervals, only if the transmission time interval length is short enough for said 

degradation to be significant.

2. A method according to claim 1, wherein:

a plurality of transport channels are time-multiplexed in each frame of a

20 physical channel whose power is controlled by said power control,

the transmission time interval length may be different for each of said

transport channels,

different values are provided for said second component to compensate 

for the effects of transmission gaps having different lengths in different transmission

25 time intervals having a given transmission time interval length, only for transport 

channels for which the transmission time interval length is short enough for said 

degradation to be significant.

3 A method according to any of claims 1 and 2, wherein said different 

values are provided for said second component, for a transmission time interval

30 length corresponding to a two-frames length.

4. A method according to any of claims 1 to 3, wherein, in the case where

the position of transmission gaps relatively to transmission time intervals is such that a 

transmission gap always overlaps two consecutive transmission time intervals,
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respectively a first and a second transmission time interval, said transmission gap 

including two parts, respectively a first part in a first compressed frame, or last frame 

of said first transmission time interval, and a second part in a second compressed 

frame, or first frame of said second transmission time interval, said different values

5 include a first value, intended to compensate for said degradation due to said first 

part of said transmission gap, and applied for said first compressed frame, and a 

second value, intended to compensate for said degradation due to said second part 

of said transmission gap, and applied for said second compressed frame.

5. A method according to any of claims 1 to 3, wherein:

10 in the case where the position of transmission gaps relative to transmission

time intervals is such that a transmission gap:

sometimes overlaps two consecutive transmission time intervals, 

respectively a first and a second transmission time interval, said transmission gap 

including two parts, respectively a first part in a first compressed frame, or last frame

15 of said first transmission time interval, and a second part in a second compressed 

frame, or first frame of said second transmission time interval,

sometimes is within a same transmission time interval, said transmission 

gap including two parts, respectively a first part in a first compressed frame of said 

same transmission time interval, and a second part in a second compressed frame

20 of said same transmission time interval, 

said different values include:

a first value, intended to compensate for the degradation due to said 

first part of said transmission gap, applied for said last frame of said first 

transmission time interval, and a second value, intended to compensate for the

25 degradation due to said second part of said transmission gap, for said first frame of 

said second transmission time interval,

a third value applied for said first compressed frame of said same 

transmission time interval, and a fourth value applied for said second compressed 

frame of said same transmission time interval, said third and fourth value being

30 intended to compensate for the degradation due to said transmission gap.

6. A method according to claim 5, wherein said first, second, third and 

fourth values are replaced by a first and a second common value, one of said first 

and second common values being higher than the other one, and said second
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component is applied with the lower or the higher of said values, depending on 

whether a transmission gap overlaps two consecutive transmission time intervals or is 

within a same transmission time interval.

7. A method according to any of claims 1 to 6, wherein said transmission 

5 quality is represented by a signal-to-interference ratio.

8. A method according to any of claims 1 to 7, wherein said mobile 

radiocommunication system is of CDMA type.

9. A method according to any of claims 1 to 8, wherein said power control is 

performed in the uplink transmission direction of said mobile radiocommunication

10 system.

10. A method according to any of claims 1 to 9, wherein said power control 

is performed in the downlink transmission direction of said mobile 

radiocommunication system.

11. A mobile radiocommunication system including at least a transmitting 

15 entity and a receiving entity involved in said power control, wherein means are

provided in a first one of said entities, for applying an offset to a transmission quality 

target value according to any of claims 1 to 10.

12. A mobile radiocommunication system according to claim 11, wherein 

means are provided in said first entity for determining and /or updating said offset.

20 13. A mobile radiocommunication system according to claim 12, wherein

means are provided in a second one of said entities for signalling to said first entity 

previous values necessary for determining and/or updating said offset.

14. A mobile radiocommunication system according to claim 11, wherein 

means are provided in a second one of said entities for signalling said offset to said

25 first entity.

15. A mobile radiocommunication system according to any of claims 1 1 to 

14, wherein means are provided in a second one of said entities for signalling to 

said first entity the occurrence of said compressed mode.

16. A mobile radiocommunication system according to any of claims 14 to

30 15, wherein means are provided in a second one of said entities for signalling said

offset to said first entity together with the signalling of the occurrence of said 

compressed mode.
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17. A mobile radiocommunicafion system according to any of claims 13 to 

16, wherein said signalling is performed for each compressed frame.

18. A mobile radiocommunicafion system according to any of claims 13 to 

1 6, wherein, in the case where compressed frames occur periodically, said signalling

5 is performed once for all, for all compressed frames of a thus defined period.

19. A mobile radiocommunicafion system according to any of claims 13 to 

18, wherein said, signaling includes signaling said second component only.

20. A mobile radiocommunication system according to claim 19, wherein 

said signalling of said second component includes signalling said first and second

10 values.

21. A mobile radiocommunicafion system according to claim 19, wherein 

said signalling of said second component includes signalling said first, second, third 

and fourth values.

22. A mobile radiocommunication system according to claim 19, wherein 

15 said signalling of said second component includes signalling said first and second

common values.

23. A mobile radiocommunication system according to any of claims 11 to

22, wherein means are provided in any one of said two entities for recording said 

offset.

20 24. A mobile radiocommunication system according to any of claims 11 to

23, wherein one of said two entities is a mobile radiocommunication network entity.

25. A mobile radiocommunication system according to any of claims 11 to

24, wherein one of said two entities is a mobile station.

26. A mobile radiocommunication network entity comprising means for 

25 applying an offset to a transmission quality target value according to any of claims 1

to 10, in uplink.

27. A mobile. station comprising means for applying an offset to a 

transmission quality target value according to any of claims 1 to 10, in downlink.

28. A mobile radiocommunication network entity comprising, for enabling a 

30 mobile station to apply an offset to a transmission quality target value according to

any of claims 1 to 1 0, in downlink:

- means for signalling said offset to said mobile station.
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29. A mobile radiocommunication network entity according to claim 28, 

comprising;

- means for signalling to said mobile station the occurrence of said 

compressed mode.

5 30. A mobile radiocommunication network entity according to any of claims

28 to 29, comprising:

- means for signalling said offset to said mobile station, together with the 

signalling of the occurrence of said compressed mode.

31. A mobile radiocommunication network entity according to any of claims

10 28 to 30, wherein said signalling is performed together with the signalling of

compressed mode parameters.

32. A mobile radiocommunication network entity according to any of claims 

28 to 31, wherein said signalling is performed for each compressed frame.

33. A mobile radiocommunication network entity according to any of claims

15 28 to 32, wherein, in the case where compressed frames occur periodically, said

signalling is performed once for all, for all compressed frames of a thus defined 

period.

34. A mobile radiocommunication network entity according to any of claims 

28 to 33, wherein said signalling includes signalling said second component only.

20 35. A mobile radiocommunication system according to claim 34, wherein

said signalling of said second component includes signalling said first and second 

values.

36. A mobile radiocommunication system according to claim 34, wherein 

said signalling of said second component includes signalling said first, second, third

25 and fourth values.

37. A mobile radiocommunication system according to claim 34, wherein 

said signalling of said second component includes signalling said first and second 

common values.

38. A method for setting compressed mode parameters for compressed 

30 mode in a mobile radiocommunication system, wherein transmission is interrupted

during transmission gaps in compressed frames, and the transmission rate is 

correspondingly increased, in transmission time intervals including compressed
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frames, to compensate for said transmission gaps, a method wherein said transmission gap 

period is set to an even number of frames.

39. A method according to claim 38, wherein the system frame number is additionally 

set such that a transmission gap always begins in the first frame of a transmission time interval.

5 40. A mobile radiocommunication network wherein means are provided for transmitting

downlink signals in compressed mode, with the transmission gap period set to an even number of 

frames.

41. A mobile radiocommunication network according to claim 40, wherein means are 

provided for transmitting downlink signals in compressed mode, with the system frame number

10 additionally set such that a transmission gap always begins in the first frame of a transmission time 

interval.

42. A mobile station wherein means are provided for transmitting uplink signals in 

compressed mode, with the transmission gap period set to an even number of frames.

43. A mobile station according to claim 42, wherein means are provided for 

15 transmitting uplink signals in compressed mode, with the system frame number additionally set

such that a transmission gap always begins in the first frame of a transmission time interval.

44. A method for setting a transmission quality target value for power control in a 

mobile radiocommunication system substantially as herein described with reference to Figures 3 to 

6 of the accompanying drawings.

20 45. A mobile radiocommunication system substantially as herein described with

reference to Figures 3 to 6 of the accompanying drawings.

46. A mobile radiocommunication network entity substantially as herein described with 

reference to Figures 3 to 6 of the accompanying drawings.

47. A mobile station substantially as herein described with reference to Figures 3 to 6 of 

25 the accompanying drawings.

48. A method for setting compressed mode parameters substantially as herein described 

with reference to Figures 3 to 6 of the accompanying drawings.
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