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A power consumption reduction method in a digital mobile radio system and a mobile radio 

station. 

The present invention relates to a power consumption reduction method in 

a digital mobile radio system as defined in the preamble of claim 1. 

The present invention further relates to a mobile radio station 

Such a power consumption reduction method is described in Chapter 6. 6 

and 6.6.1 of the Draft European Telecommunication Standard ETS 300 578, Ninth Edition, 

March 1997 as published by ETSI, "GSM Digital cellular telecommunications system (Phase 

2); Radio subsystem link control (GSM 05.08)". Generally, in digital mobile radio systems, 

10 such as a GSM system, RF power control is employed to minimize the transmit power 

required by a mobile or a base station subsystem whilst maintaining the quality of the radio 

links. By minimizing the transmit power levels, interference to co-channel users is reduced. 

Moreover, in a mobile it is important to save power because increased battery life increases 

call times and standby times. For the latter reason, manufacturers of mobiles are 

15 continuously striving to reduce power consumption in mobiles. In Chapter 6.6 of said ETSI 

document, it is prescribed that a mobile, whilst in idle mode, upon completion of cell 

selection and when starting the cell reselection tasks, shall synchronize to and read the 

BCCH information for the 6 strongest non-serving carriers as quickly as possible. Such non­

serving carriers usually are assigned to neighbour cells, but can also be assigned to the 

20 serving cell. For multi band mobiles the strongest non-serving carriers may belong to 

different frequency bands. Such BCCH infonnation is broadcast via BCCH carriers. In 

GSM, radio frequency channels are defined, and numbers are allocated to all the radio 

frequency channels available to the system. Each cell is allocated a subset of these channels, 

defined as the cell allocation. The BCCH carrier is a special radio frequency channel of the 

25 cell allocation which is used to carry synchronization information and said general 

information, including the organization of the so-called common control channels such as 

paging channels, random access channels, and access grant channels used for setting up radio 

links between mobiles and the GSM network. In Chapter 6.6 .1, such monitoring of non­

serving cell BCCH carriers, whilst the mobile is in idle mode, is described in more detail. In 
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order to minimize power consumption, mobiles that employ DRX (Discontinuous Reception) 

(i.e. power down when paging blocks are not due} should monitor the signal strength of non­

serving cell BCCH carriers during the frames of the paging block that they are required to 

listen to. The mobile shall include the BCCH carrier of the current serving cell (i.e the cell 

5 the mobile is camped on) in this measurement routine. Received level measurement samples 

can thus be taken on several non-serving cell BCCH carriers and on the serving carrier 

during each paging block. So, in the described system, a mobile employing DRX should 

perform at least 7 power measurements per paging block. Typically, a paging block 

comprises 4 frames, and usually a mobile can perform 2 measurements on non-serving 

10 carriers per frame. In the given example, the mobile can thus only adopt a power down 

mode after the 4m frame. 

It is an object of the present invention to provide a power consumption 

15 reduction method in a mobile radio system whilst a mobile radio station is in idle mode and 

is performing monitoring of carriers of non-serving cells, in which the power measurements 

during paging blocks are speeded up. 

To this end the power consumption reduction method as defmed in the 

preamble of claim has the characterizing features as claimed in the characterizing part of 

20 claim 1. Herewith, it is avoided that power measurements are done in the last frame of the 

paging block so that the mobile can adopt a power down state within the shortest possible 

time. Thus, in this phase, optimum power consumption reduction is achieved. 

The present invention is based upon the insight that full advantage can be 

taken of the fact that less severe demands are to be put on synthesizer stabilization when 

25 performing carrier monitoring as compared to tasks such as equalization. So, more carrier 

measurements can be squeezed in one frame. Furthermore, is was realized, that anyhow the 

last paging block should be read but that it should be avoided to do carrier measurements 

during the last frame of the paging block. 

30 An embodiment is claimed in claim 2. The additional measurement or 

measurements can thus be spread over frames preceding the last frame of a paging block. 

The present invention will now be described, by way of example, with 

l!r 
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reference to the accompanying drawings, wherein 

Fig. 1 st!h~inatically shows a digital mobii'e radio system according to the 

ptesent invention. 

·Fig. 2 shows a block diagram of a mobile radio station according to the 

5 present" invention, 

10 

physical channel, 

measurements, and 

Fig. 3 shows a block diagram of a radio base station, 

Fig. 4 shows a TDMA frame, 

Fig. 5 shows a combination of logical channels to be conveyed via a 

Fig. 6 shows a prior art timing diagram for carrying out power 

Fig. 7 shows a timing diagram illustrating the power consumption 

reduction method according to the present invention. 

Throughout the figures the same reference numerals are used for the same 

15 features. 

Fig. 1 schematically shows a digital mobile radio system 1 according to 

the present invention comprising a number of base stations BSl, BS2, BS3, BS4, BS5, BS6 

20 and BS7 serving mobile radio stations in radio cells or zones they cover. The cells are 

indicated as hexagonal structures. Mobile radio stations MSl and MS2 are shown in Fig. 1. 

The mobile radio station is near the radio base station BS 1 so that most likely BS 1 is the 

serving base station and BS2 to BS7 are neighbouring base stations or most likely non­

serving base stations. A dashed line from the mobile radio station MSl indicates that the 

25 mobile radio station MSl may roam through the mobile radio system 1. When the mobile 

radio station MSI is roaming, another base station may become the serving station. Further 

shown is a base station controller BSC which is coupled to a number of base stations, in the 

example given the radio base stations BS l, BS5 and BS6. The base station controller BSC is 

coupled to a mobile switching centre MSC to which further base station controllers can be 

30 coupled. Some mobile switching centres have a gate to a public switched telephone network 

PSTN of fixed network subscribers such as the wired phone WPH. To the fixed network 

PSTN also other mobile phone systems may be coupled. Mobile phone systems operated by 

different operators may cover geographically disjunct or overlapping areas, and may share 

the same frequency band or operate in different frequency bands. Frequencies are allocated 
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to different operators such that, in principle, the various systems do not interfere with each 

other. Such a digital mobile radio system 1 can be a GSM system operating in the 900 MHz 

band and/or a DCS 1800 system operating in the 1800 MHz band or any combination of 

systems operated by the same or by different operators. In the example given, the mobile 

5 radio system is a GSM and/or DCS 1800 system and/or PCS (A US variant of DCS 1800 

operating in the 1900 MHz band), so that the system can be a single, a dual or a triple band 

system. Another combination is E-GSM (Extended GSM) + DCS 1800 +PCS. A GSM 

system as standardised by ETSI (European Telecommunications Standards Institute), is a 

digital mobile radio system having two 25 MHz bands, an 890-915 MHz uplink band in 

10 which mobiles transmit to the network, and a 935-960 downlink band in which base stations 

transmit to mobiles, frequency channels within these bands having a 200 kHz bandwidth. 

Radio communications between mobiles and base stations is full duplex with a 45 MHz 

duplex spacing. The GSM system has 124 active frequency channels which have been given 

absolute radio frequency channels numbers ARFCN. Herewith, the frequencies in the uplink 
15 and downlink bands are defined as 890 MHz + 0.2 MHz* n, and the frequency of the 

uplink channel + 45 MHz, respectively. A radio cell usually has between 1 and 16 

frequencies which can be assigned to a mobile in a· cell on an FDMA basis (Frequency 

Division Multiple Access). In so-called E-GSM ·(Extended GSM), there are 174 frequency 

channels. In DCS 1800, the uplink occupies a 1710-1785 MHz band, and the downlink an 

20 1805-1880 MHz band, the duplex spacing being 95 MHz. With a frequency channel 

bandwidth of 200 MHz, DCS 1800 has 374 frequency channels. To distinguish from GSM 

and E-GSM, DCS 1800 has ARFCNs in a range 512 to 885. In all these systems, physical 

radio channel resources are allocated on an FDMA and TDMA (Time Division ~ultiple 

Access) basis. In TOMA, each frequency is further subdivided into eight different time slots 

25 numbered from 0 to 7, each of which can be assigned to a mobile phone subscriber or user. 

30 

A set of eight time slots form a physical frame, in GSM having a duration of 4.615 msec. 

For a more detailed description of a GSM system, referred is to the handbook "An 

Introduction to GSM", S.M. Redl et al., Artech House, Inc., 1995, pp. 71-77, 86-100, 111, 

and 163-165. 

Fig. 2 shows a block diagram of the mobile radio station MSl according 

to the present invention. The mobile radio station MS1 comprises an antenna 20 which is 

coupled to a receive path and a transmit path via a duplexer 21. The receive path comprises 

an RF-amplifier and filter 22, a down-mixer 23 and a demodulator 24, and the transmit path 

comprises a modulator 25 an up-mixer 26, and a power amplifier 27. The demodulator and 
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modulator 24 and 25 are coupled to a baseband and audio processing and control unit 28 

comprising components sullfis a digital signal processor, pr6irammed memory and random 

access memory, input/output ports for controlling components in the mobile radio station ,., .. 
MSl, and other processing capabilities well known in the art. Further shown are a received 

5 signal strength indicator 29 for measuring the field strength of the received radio channel, the 

indicator 29 being coupled between the radio part and the control unit 28, a controllable 

frequency synthesizer 30 for adjusting a desired radio channel, a microphone 31 and a 

speaker 32. With further receive and transmit path 33 and 34, having a similar construction 

as the described receive and transmit path, it is indicated that the mobile radio station can be 

10 a multi-band station, e.g. a dual band station being able to receive GSM and DCS 1800 

signals or a triple band station being able to receive signals from three different systems. In 

the mobile station MSl) integrated circuits and other circuits comprising the shown blocks 

may be powered down by the unit 28 so as to reduce power consumption. In the sequel, 

power consumption reduction according to the present invention will be described. 

15 Fig. 3 shows a block diagram of the radio base station BSI comprising a 

number of transceivers of which one transceiver is shown in more detail. The shown 

transceiver comprises a receive path comprising an RF amplifier/filter 40 and a down-mixer 

41, and a transmit path comprising an up-mixer 42 and a power amplifier 43, the 

amplifier/filter and the power amplifier being coupled to a duplexer 44 which is further 

20 coupled to an antenna 45. Further mixers and 47, and dashed lines between mixers indicated 

a repetition of the same transceiver structure. All mixers are coupled to a programmed 

computer apparatus 48 via demodulators and modulators (not shown in detail), the apparatus 

48 being programmed such as to carry out well-known signalling tasks in the GSM system, 

and base station internal control tasks. 

25 Fig. 4 shows a TOMA frame FR. In the example given, a time slot 

numbered 1 is assigned to a mobile radio station. To save power, the mobile at least switches 

off its transmitter during intermediate time slots numbered 2 to 7 and 0. In GSM, uplink and 

downlink time slots are offset by three slots. Herewith, full duplex operation is achieved on a 

TDD basis (time division duplex). The described physical FDMA/TDMA channels structure 

30 of frequencies and time slots is the conveying means for conveying logical traffic and control 

data. 

Fig. 5 shows a combination of logical channels to be conveyed via a 

physical channel. The logical channels, traffic and control channels, are mapped onto the 

shown physical channels. Shown is an 51 frames multi-frame signalling frame of a logical 
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channel combination conveyed on a physical channel in the downlink direction. For initial 

synchronisation of a mobile to the mobile radio network. the 51-multi-frame a frequency 

correction channel F in frame numbered o. and a synchronisation channel in the succeeding 

frame. Frames 2-5 carry BCCH data, system messages broadcast from a radio base station to 

5 mobiles. and frames 6-9 carry common control channels, such as paging channels PCH for 

paging a mobile, and access grant channels to grant a dedicated signal to a mobile upon 

request. After frequency and time synchronisation to the network, a mobile reads system and 

cell data from the BCCH. The shown 51-multi-frame can be transmitted on any frequency 

available to a cell, but is always transmitted on a time slot numbered 0. Herewith, a mobile 

10 can always easily find synchronisation information and system broadcast messages. The 

frequency on which this comb.ination is transmitted is used as a reference in the neighbouring 

cells to mark it as an adjacent cell. 

Fig. 6 shows a prior art timing diagram for carrying out power 

measurements. In said Chapter 6.6 and 6.6.1 of the Draft European Telecommunication 

15 Standard" ETS 300 578, it is specified how a mobile shall monitor neighbour BCCH carriers 

whilst in idle mode. In the example given. the mobile radio station MS 1. served by the radio 

base station BSl, has already done initial cell selection and is in idle mode. It shall therefore 

monitor its neighbouring base stations. In GSM. a paging block is four frames. In Chapter 

6.6.1, it is specified that mobile shall perform at least 7 power measurements. Usually, two 

20 such power measurements are carried out per frame. evenly spread over tl_le frames. In Fig. 

6. receiving paging messages is indicated with "R". and measuring by the RSSI 29 as 

controlled by the unit 28, with "M". With the prior art measurement scheme, the mobile 

radio station can only adopt its power down mode .at t=tl. 

Fig. 7 shows a timing diagram illustrating the power consumption 

25 reduction method according to the present invention. More measurements are squeezed in 

earlier frames than the last frame of the paging block, within the stabilizing capability of the 

frequency synthesizer 30 whilst avoiding carrying out in the last frame of the paging block 

received in the paging channel PCH. This can be done because synthesizer stabilizing 

requirements are less severe when making power measurements than when performing an 

30 equalisation task. i.e. for the purpose of making power measurements the synthesizer is 

quicker in a stable situation while still meaningful measurements can be made. The mobile 

radio station can thus earlier adopt its power down mode. namely at the instant t=tl'. 

Possibly. the mobile radio station can also adopt its power down mode in between frames of 

the paging block, during frames which are not completely filled with measurements. Which 

I 
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frame(s) is/are to be fully filled is at choice, as long as it is arranged that the last frame of 

the paging block is free of rNeasurements. 

In view of the foregoing it will be evident to a person skilled in the art 

that various modifications may be made within the spirit and the scope of the present 

5 invention as hereinafter defined by the appended claims and that the present invention is thus 

not limited to the examples provided. 
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CLAIMS: 

11111111111111111111111111 f Ill 
* C L M S * 

1. In a digital mobile radio system including frequency division and time 

division radio resources, which system comprises at least one radio base station and a 

plurality of mobile radio stations, a power consumption reduction method comprising the 

following steps, when a mobile radio station is in idle mode, 

5 a) broadcasting to the mobile radio station of system messages informing the 

mobile radio station about the structure of control channels which include paging channels, 

b) powering up of the mobile radio station at the start of a block of paging 

channels intended for it, which block extends over more than one time division multiple 

access frame, and is a part of a multiframe structure including at least two blocks of paging 

10 channels which are timely separated for the same mobile radio station, and 

c) monitoring by the mobile radio station of broadcast channel carriers of its 

serving cell and a number of broadcast channel carriers of non-serving neighbour cells, by 

measuring receive field strengths thereof, 

characterised in that the power consumption reduction method. further comprises the steps of 

15 d) carrying out of non-uniformly spread field strength measurements during the 

frames preceding a last frame of the intended paging block, and 

e) powering down of the mobile radio station at least one time slot earlier than 

would have been needed if the measurements were uniformly spread over the intended paging 

block. 

20 2. A power consumption reduction method as claimed in claim 1, wherein 

during a given frame before the last frame of the intended paging block more field strength 

measurements are carried out than in other frames before the last frame. 

3. A mobile radio station applying the method as claimed in claim 1. 


