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Digital mobile communication system 

Field of tbe Invention 

The present invention relates to a digital mobile 

5 communication system in which mobile stations and the 

fixed network comprise speech coders, the speech coders of 

the fixed network being located remote from the b~se 

stations in transcoders, and especialiy to controlling the 

transcoders in a mobile to mobile call. : 

10 Background of tbe Invention · 

In recent years,. digital mobile communication 

systems for fully digital speech and data· transmission 

have been int:c-odµced·~ resulting in· a unl.fom quality .of 

speech. As far as the mobile communication network is 

15 concerned; the· most· limited resource' is .. the. radio path. 

between the mobile· stations- and the · base·· stations. To 

reduce the bandwidth requirements of·a radio c~nnection on 

the radio path, . speech transmission utilizes speech 

encoding providing a· lower transmission rate, for example 

20 16 or 8 kbit/s instead of the 64 kbit/s, transmission rate 
. . 

typic~lly used in telephone networks. For speech encoding, 

both the ··mobile·· station and· · the· fixed network end must 

have a speech encoder-'· and a speech decoder .. On the network 

side, the speech codi~g· .functions· may . be· located in 

. 25 several: alt'ernative· places, for· exampie. at the base 
. .. . . . . .,. 

·station or in the mobile services · swi.tching center. The 

speech encoder· ·and· decoder are· often. located. remote from 

the base station in s·a:· called· remote transcoder unitE;J. In 

the latter case, ·speech .encoding parameters ·are sent 

3 o between the base . station. and .. ·the transcoder unit in 

specific frames. 
In each mobile originating or mobile· terminating 

speech call, a ·'remote transcoder is . connected to the 

speech connection on the network side The remote 

35 transcoder decodes the mobile· originating. speech signal 

.. 
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(uplink direction), and encodes the mobile terminating 

speech signal (downlink direction). This type of an 
. . 

arrangement· causes no problems .as long as only one of the 

speech participants.is a mobile station and the other, for 

example, a s~scriber of a public switched telephone. 

network ( PSTN) • 

If the call takes place between two mobile· stations 

·(Mobile to Me>b.ile Call, MMC) , the ope;ration of the mobile 

communication net~ork involyes a, remote transcode_r on the 

connection · between. the calling mobile station and the 

mobile services ~witching center, and, correspondingly, a 

second· remote transcoder. between· the called. mobile· 

subscriber and the: (same or anotli~r) mobi~e services 

.. _switching center. These remote transcoders are then inter-

15. connec.ted by the mobile services switching center 

·(centers) as a result of normal ca.,.11 ·switching. In other 

words, for each.MMC call there_ar~two.transcoder units in 

.·· ~ ·series conne~tion,: and .. speech encoding and. ~ecoding i!lre 

performed twice for the call .. This .is known ~s ·tandem 

20 coding.· Tandem· codipg presents· a... .. problem in mobile 

communication .. ~etworks as it degrades the speech quality 
.. . 

due . to the extra speech encoding and decoding .. So far, 

tandem coding' has. not been a .. maj o~ .. problem . because 

relativel.yfew.calls- are· MMC calls~ However, as.the number 

25 of mobile stations· increase, the number of MMC calls will 

also be .. higher and. higher. 

A Disc*osure ·of the Inyention. . . 

It is an object of the pre_~eIJ.t- invention to prevent 

tandem,. coding and consequent~y to. i.mprove speech quality 

30 in mobile, to inobil:e calls. 
This object is achieved by_ a digital · mobile 

·communication syst~m <?omprising mobile stations and first. 

speech· coders in ·.said. mobile . stations, .. a radio network 

including. ba~e ~tatio~s and second_ speech coders, said 

35.· ·. second speech coders being remote from the base stations 

- . c·· 
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in transcoders which communicate with the base stations by 
transmitting frames containing control information and 
speech : coding information, ·and in ·which mobile 
communication system the uplink direction is the traffic 

5 direction from the base station to the transcoder and the 
downlink direction is the reverse direction. The mobile 
communication network according to the invention is 
characterized in that 

· the· uplink frames from the base stations of the 
10 calling and called mobile station contain a speech coding 

disabled indicator in a mobile to mobile call, 
the transcoder ·is responsive to . the occurrence of 

said speech co~ing disabled -indicator in an . uplink frame 
received from the base station, for not carrying out the 

15 · - speech decoding for the speech information of· the frame in 
the uplink direction and the speech encoding in the 
downlink direction, and. forwards the · frame·, possibly 
modified according· to the control information in the 
respective uplink frame, further to a second transcoder or 

20 base station. 
·In·. the· preferred embodiment of the present 

invention, an MMC call can be. connected according to the 
normal procedures of the mobile ·communication network s.o 
that the connection.· has.· two transcode.rs in a tandem 

25 configuration. In a second· embodiment of the invention, 
the- speech coding functions are ·distributed in a. new way 

.between the tandem connected transcoders, and in a third 
-embodiment the speech coding functions are combined .into 
o~e transcoder. Tandem.coding. can be .avoided in· the MMC 

30 calls by forwarding the frames that are received from ·a 
first base station, with minor modifications through two 
tandem connected transcoders to a second base station 

· without the transcoders· carrying out any speech. encoding 
cir decoding .. Consequently, speech.encoding is carried out 

35 solely in the mobile· stations, and the speech parameters 
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are simply · passed through the mobile communication 

netwqrk, · · which considerably improves speech ·quality 

·compared to the conventional tandem coding. The 

transcoders· are informed · of the fact that they are to. 

5 operate in tile (ilnti"."tandem prevention mode. This may, for 

example, be a,ccomplished ·by ·providing· _the frames sent ·from 

·the· base stations to the·transcocJ,ers {uplink f.rames) with 

information that the frames are associated with an MMC 

· call and ·speech decoding is · not· to be carried ou:t for 

10 .them .. The frames are sent forward. :Crom· the transcoder to a 

second transcoder.. Thus,. the decision on the handling of 

each frame is based on the· information in the particular. 

frame. Furthermore;· the . frame.~ ·handling may vary -according 

to control. information contained, in them:~ As. examples of 

15 special · ·handling, bad fJ:ame handling: .. and discontinue.us· 

transmission (D'l'X) are. mentioned·; · .· 

An advantage. of the·· invention -is the. possibility 

~for . the mobile communication.·. network . to . utilize the 

existing .. network elements and transcoder. a:rchitecture, 

20 such as a remote transcoder. It is poss.ible.- to implement 

the invention with· ·insignificant. modi£ ications. to present 
. . 

mobile communication networks;,., Above' all, _the target of 

the modifications is, the. information~within the·frames and 

the f ratne.· handling· in the. tra?lscoders. •. In. principle, ·it is 

25 possible . to have, control: over ·such modifications· by 

similar modification~ pr9cedures as.in.a .cas~.where a new 

coding metho.d-, such· as half rate ·coding,: is introduced in · 

.. a mobile commun_ication _network. 

·.By the present invention, . prevention of tandem 

30 coding can easily be implemented.. in various kinds. of 

. discont;i:O.uous transmission. modes (DTX) -. 

The prevention. of tandem coding according to the 

. inventio;n may· be used ei.ther w_ithin. qne mobile services 

switching_ center or, if the. required sign:alling is 

. 35 forwarded between mobile services switching. centers, . the 

( 
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method according to the invention may be used ~n all MMC 
calls. The· mobile. . services switching . center has · the 
information that the call will be an MMC, and it signals 
this information to the other network elements. 

5 Brief· Description of the Drawings 
In the follo~ing, the invention will be described 

.. by means· of the preferred embodiments with reference to 
the accompanying drawings, in which 

.. Figure 1 shows a mobile communication system 
10 according to- the invention, 

Figu:r;e 2 shows a TRAU speech frame in accordance 
with the GSM Recommendation 8.60, 

Figures 3 and 4 show the block diagrams of TXDTX 
and RXDTx· handlers. 

15 The Pref erred Embodiments of the Invention 
The present invention can·be applied to any mobile 

communication system' which utilizes~ digital· speech 
transmission and.speech encoding.techniques reducing the 
transmission ·rate. ·A speech. coding unit associated with 

·20 the speech coding techniques located remote from the base . . 
station in, for example, the mobile seriices· switching 
center qr the base station controller. The speech coding 
techniques further-involve sending: the coded speech signal 
between the .. transcoder and the base:stations in frames. 

25 · .: ·.One example. is the European digital cellular mobile 
communication- system -GSM.. (Global.. System: for Mobile 
communications) which· is becoming: a~ world-wide standard 
for: mobile communication systems·. The - basic elements of 
the GSM system are described in the .GSM.Recommendations. 

30 For' a closer ·description of the GSM; system, the GSM 
recommendatlons and · "The - GSM: System . for Mobile 
Communications 11 , by M. Mouly· ·& M ... Pautet, Palaiseau, 
France, 1992, ·ISBN: . 2~95071.90-0-7 is. referred to. 

The GSM -· and· a modification thereof'· · DCS1800 
35 (Digital ·Communication System) operat.ing at the 1800 Mhz 
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frequency r~nge,: ·are ·the primary·· targets· for the 

invention, ·but it· is not intended, that the invention be 

restrict.ed tq th~se J;"adio systems .. · . 

Figure 1 very briefly describes. the basic ele~ents 

5 of the· GSM. syst;em .. ~ mobile· .. se:r;vices.·. switching centre MsC 

10 

-handles the connecting of incoming and outgoing call~. It 

performs functions similar to those of an exchange of a 
public switched: telephone network (PSTN).. In addition to .· .. . . . . 

theae,~ it also performs functions characteristic of mobile 

communications only, · such ·as subscriber· . iocation 

management• .. The . mobile stations'. Ms· are. connected to the . 

center MSC by base station ·systems~:.. The· base station 
. . ·. . 

system; consists ·of a. base·· station _controlleJ;". BSC and base 

stations BTS. · One ·base station > controller is used to 

15 control, several .base; statio~s BTS"::':, ... ··. . .· . . 
. . . 

The ~SM system ia. .. entirely. digital1.· and speech and 

· .data. transmission are:· also ca:rried, out. entirely digitally, 
which .results· .. in a uniform._quality .of, speech~- In ·speech 

transmission;,. the: current speechencod~ng methoQ. in use is 

20. · the: RPE-LTP {Regular. Pulse Excitation- - Long Term 

Prediction) which- utilizes: . both . short: and long term 

prediction. ·The· coding.· produc;:es ~,. RPE and LTP 

parameters· which.- are· sent ·instea<li o~ .the act.ual speech. 

Speech: .transmission:: .. i$: ·dea·lt. with in the GSM 

25 recommendations in chapte.r 06.;;:_ .·:and .. speech encoding 

particularly· in· the recommendation 06 .10. In the near 

future, other coding. methods, will bE:t· employed, such as 

half rate· methods, :with which. the -present inventi_on can be 

used as such. -As the. actual inve_ntion, does. not relate to 

3 0 the speech. encoding ' method'· .. ~nci as it : is indep~ndent of 
it;. any . speech coding method will . not be described in any. 

further deta;Ll·herein. 
·.Naturally, the mobil~- station. must have· a speech 

coder and decoder for speec:h coding. As the implementation 
. . 

35 of the mobile station is neither essential to the present 

( 
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invention nor unusual, it is not dealt with here in any 
closer detail . 

. · 1 . Transcoder and TRAU Frames 

On the network side, various functions relating to 
speech coding and rate adaptation are concentrated in a 
transcoder unit TRCU (Transcoder/Rate Adap~or Unit_). The 
TRCU may be located in several alternative locations in 

10 the system according to choices made by the manufacturer. 
The interfaces of. the transcoder unit include 64 kbit/s 
PCM (Pulse Code. Modulation) interface towards the mobile 
services. switching center MSC. (A interface) , and a 16 or 8 
kbit/s .· GSM interface towards the base station BTS. 

15 Relating to said interfaces, the terms uplink and d~wnlink 
are also used in the GSM recommendations, the uplink being 
the direction from the. base station BTS to the mobile 
services switching centerMSC, while the downlink is the 
reverse direction. 

20 In cases the TRCU is· placed remote·. from a base 
stationBTs; information is sent between the base station 
and the transcoder/rate· adaptor unit TRCU in so-ca.lled 
TRAU frames. The. TRAU frame·· includes 320 bits according to 
the recommendation 08. 60. and. 160 bits according to the 

25 forthcoming: recommendation 08. 61. There are· presently four 
·different frame · types defined ·according to information 
content in them. These are speech, operations/maintenance,· 
data~ and the so-called idle speech frame. 

Typically, the transc6dex:. unit-· TRCU is located at 
30 the mobile services-switching center MSC; but. it may also 

be ·a part · ~f · a base · station controller : BSC. or a base 
·station BTS. A transcoder unit .placed remote from the base 
station BTS must receive· information on the radio 
interface for efficient decoding. For such control and 

35 synchronization of the transcoder, a special kind of in-
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band signalling is used on. the 16 kbit/s ·channel between 

the.base station and the transcoder. unit. This channel is 

also used for speech and data transmissions. Such remote 

control of a transcoder µnit is described. in the GSM 

5 recommendation 08. 60; To carry out synchronization,· the 

first two octets of each frame comprise 16 synchronization 

bits·. In. addition, the first bit. of the 16-bit ·words (2 . . . . 

. octeta:;) that constitute a frame is a synchronization check 

bit. In addition to the bits containing· the actual·· speech, 

10 · data or .operation/mainten~nce information, each frame 

.comprises control bits i~ which information of the frame· 

type and a varying amount of- other frame-type-specific 

information.is conveyed. Furthermore; the last four bits 

Tl-T4 of, for example, speech.and idle frames are assigned 

15·· for the a:bove mentioned. time_ ali_gnment.· 

Fig\lre. 2 ili~strates a TRAU. speech frame· having 21 

.. ,cont.rel bits c1-c21 and, in, addition, the last 4 bits Tl-· 

·· T4 of the frame are assigned for time . alignment. The 

actual speech information-bits are in the octets 4-38. In 

20 practice,·· the· . spee~h information consis~s of LAR, RPE and· 

LTP parameters of the RPE..:.LTP (Regular Pulse - Long· Term· 

Prediction).· speech encoding· method .. The· i.dle speech frame 

is. ·similar.- to the speech frame illustrated_ in Figure 2, 

except that all the_ traffic bits of the frame are in logic 

25 state·. 11 1 11 • 

The GSM .recommendation.8.60 defines.control bits as 

follows~ .. The. bits Cl-C4 determine the frame type, i.e. 

C1C2C3C4~1110=do~n1ink spe~ch : frame and. 

ciC2C3C4=0001=upl.ink speech frame.. Bit CS determines the 
. . ·' '· 

30 channel type, i.e .. CS=O=full rate c_hannel and. CS=l.=half 

rate channel~ Bits C6 "'."Cll. are control ··bits . for time 

alignment. Bits C12-C15 are fram~ indicators for uplink 

direction, and .C16 is the- frame indicator for downlink 

direction, primarily relating to discontinuous 

. 35. transmission •. The coding and use of the frame indicators 
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are described in the GSM recommendations 08.60 and 06.31. 
Cl2 :is a ·Bad Frame Indicator BFI, which is also used in · 

continuous transmission, i.e. BFI=O=good frame and 
BFI=l=bad frame. C13-Cl4 establish the SID ·code (Silence 

5 Descriptor) . · Cl5 · is · a time alignm~nt ·bit TAF. Cl 7 is a 

downlink D.TX bit indicating whether the disc·ontinuous 
transmission DTX is in use in the· downlink (DTX=l) or not 
(DTX=O) . Bits C18;..C21 are spare · bits in the uplink 

· direction. C16 is a SP bit ·indicating in the downlink 
10 direction whether· said frame comprises speech. · In the. 

downlink direction1 the othe.r control bits are spare bits . 
. ·For the recommendation 08.60, . a newer GSM 

recommendation 08. 61 is currentl.y being prepared, in which. 

several TRAU frame. types are also defined, but in which 

15 the control .bits used differ from the ones of the GSM. 
recommendation 08.60. All the basic· solutions relating to 
the invention of this applicati'on can,. ·_however, easily be 
implemented in a ·mobile_communication system according to 
the GSM recommendation 08.61. 

20 

. 25 

2. Discontinuous Transmission PTX 

Discontinuous, transmission DTX.refers to a m~tho4 
by which a transmission on · : the · radio . path may be 

·.interrupted. for the: duration of pauses in speech. The aim 
is··· to decrease transmitter· power consumption, a prime 

concern for mobile stations,. and. general nois~ level on · 
. . 

the· radio path, which ·effects the. system -capacity. DTX 
·causes certain di~tinctive · features in . the anti-tandem 

30 operation·of the present:invention, an~·thus the following 
at first examines an ordinary DTX by using the GSM system 

as an example." 
The discontinuous transmission· is carried out by 

means of three major elements .. On the transmitting side, a 

35 ·Voice Activity Detection VAP is required, which is used 
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for checking. whether .a signal ·under examination cont;.ains 

speech or solely backgr~urid · noise. The VAD function is 
determined in the·" GSM recommendation 6. 3·2 and it is 

basically ba_sed on analysis of signal energy and spectral 

changes. In add:i,tion, ·a function for .. calculating the 

background ·noise parameters . is requi~ed on the 

transmitting .·side. On the basis of the noise parameters 

obtained from the. transmitting side,. so-called comfort 

noise is generated Oil the receiving side in order not .to 
. . 

. subject the listener to_ unpleasant switching between 

speech with background noise and total silence. All the 

.elements of discontinuou~ transmission are largely based 

on a RPE-LTP speech codec. implementing and .its internal 
. variables~ · · 

2.l·Functlons of Trarismittinq Side (Transcoder 

.downlink DTXl 

The function which handles the discontinuous 

20 · transmission on. the· transmitting side, i.e the. TXDTX 

handler {Transmit, DTX): ,. is illustrated .in Figure 3. It 

sends speech frames to . t~e ·communication system 

continuously .. · The .. speech. frames are marked with an SP 

{Speech}- flag in the control. bits, indicating wh,ether said 

. 25 · fram~ includes. speech· or: whether it is ._a .so.-called SID 

frame. (Silence . Descriptor), which. contains information· on 

the background noise fo:r:: comfort·noifi!egeneration on the 

·rece~ving. end. The SP flag· is. determined-on the basis of _a 

.VAD flag obtained from a.voice activitY: d_etect:;ion unit. As 
30 ·. the VMJ. flag goes .. to zero,.: ind;cating th.at no speecJ:l is 

detected in the signal.,. a transition of ~he SP flag. into 

zero will also occur a;ter the number of _frames.required 

for calculating . the background noise ·parameters. The 

transmitting unit of the radio. system further ~ends-this 

35 frame, . which:. is marked. by zero. SP flag and. includes the 
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noise ~ar_ameters, . after which transmissi'ori on the radio 

path is discontinued. ·The TXDTX handler does, however, 

continue to send· frames containing noise · information to 

. the radio system which, .at predetermined time· intervals, 

5 sends one of them over the radio path in order to update 

the noise parameters of the receiving side. When speech is 

again detected in the signal, the_ SP flag is set to 1 and 

·continuous transmission is recommenced. 

In discontinuous transmission, a function is thus 

10 required· on the transmitting side ·for calculating the 

background noise parameters~ The aforementioned. encoder at . 

·the transmitting- side generates the parameters that 

represent back~round noise~· Out of . the· normal parameters, 

those parameters that provide-information on the level and 

15. spectre of the noise are.selected to represent background 

noise,· i.e-~ block maxims- and· reflection·· coefficients, 

··which have been converted into LAR coefficients. Over a 

time period- of · four' speech frames_,_· average, values are 

further calculated ·for the, selected parameters. One common 

20· value of four block maxims is calculated over the time 

period of four speech blocks.. These.: parameters . are 

·transmitted over the· radio path as described above. Thus, .. 

· · only- part:··· of. the spee~h parameters are sent-,~ and some of 

the' parameters are substituted- for a SID code word which 
25 consists of 95 zeros~ The rest.of· the parameters· that are 

30 

not U:sed:· are coded to 0. 

" . 

2. 2 · Receiving Side Functions !Transcoder Uplink 

'trrn 

The discont_intio~s: transmission of. the .receivin~. 
side is correspondingly_ handled by· a RXDTX (Receive DTX) 

· handler· whose structure is illustrated in· Figure 4. It 

receives frames from the radio' system, and handles them on 

35 the basis of the three·flags obtained in the control bits. 
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The BFI. flag {Bad. Frame Indicator} indicates 
.. 

wheth~r the . frame in questi.on contains sensible 

information. I.e. if the frame has been corrupted, for 

example, on· the radio·. path :tn such extent that . it cannot 

5 be. reconstructed in. the radio section of the base station, 

· the BFI flag is·. used for. marking ~.a.id frame defective~ As 

such a bad frame is received, . Le .. a frame with a BFI flag 

value 1, the ·speech parameters . of .·said ~rame are 

substituted for the speech parameters . of. the previous 

10 frame before decoding. If several frames that are marked 

by a BFI .flag are r·~ceive!=l, muting operations according to 
. ,. 

the GSM recommendations.are performed. The.only exception 

to the a:f orementioned handling of a .BFI flag is an uplink-
.· . . . . . 

DTX situation~.: i.e. a. valid SID up4ating frame has been 

15 · received, .but· no ·normal speech frame· with a BFI. value o 

has })een. received after t.hat ... In. such an uplink DTX 

~ituation·, a frame with a BFI· flag o~l,y means thaF comfort 

noise generatio~· should be.continued. Alternatively, this 

can. be carried. ·out. by sen.ding idle. frames~ 

20 The SID. flag· consists of. two bits and it is used 

25 

for· classifying the SID frame._ sen~, by the radio system 

based ·on errors in the specifi_cally formed: code word in· 

the frame,.. A decision :·is made . on the· · basis of this 
. 

. . . . . .· . . . . 

-classi_fication on how• .. the frame will. later be used. If the 

. SID has the, value 2 and the BFI has ·the, value o, it is a 

valid SID frame that can be· . used .for updl!Lting the noise 

parameters. 

A ·· TAF_ . flag. (Time Ali~ment. Flag} is used · for 

indicating .whether the frame· in question has been used in 

30 signalling outside of this sub-system, i.e. its purpose is 

mainly to. ind:lcate.when ·the next SIDupdating is expected. 

The · operations relating, .. to . comfort. noise. 

generation, such as muting,. are·. carried out. in ac_cordance 

with the.GSMrecommendations 06.11 or 06.21 and 06.21 or 

35 06·. 22 and .06. 31 or 06·. 41 dependin~ on the combinations of 
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the aforem~ntioned_three flags, but generally speaking it 
can be said that the comfort noise generation is started 
or- comfort· noise is-updated upon rec_eiving a new valid SID 
frame. 

The comfort noise - generation 
employs the· _decoder described above-

correspondingly 
for generating 

bac_kground noise. · The averaged parameters received from 
the transmitting side are.used in the normal manner, and . . . . 

they are' maintained unchanged until the next updating. The 
10 other parameter values are set so that the location of a 

decimation grid and 13 RPE samples are frame-specifically 
.allotted integers uniformly ·distributed within the range 
0-3 and 1-6, respectively. The delay parameter s. of the 
long term residual · signal is set. in the sub-frames to 

15 values 40, 120, 40~ 120, in th~t order, i.e~ the minimum 
and maximum values in turn, and the gain parameter of the 
long term residual signal is set to zero in all the sub­
frames. 

_20 3 . Prior art MMC· Call 

-When a mobile station MS originating.call is made 
in the prior art mobile - communication- system, the 
associated s~gna,llingis forwarded from abase station BTS 

25 _to a mobile sery-ices switching center MSC which in turn 
-establishes connection, for example_, between the PSTN line 
and the line of the aforementioned A interface. At the 

. same time, the transcoder unit TRCU is'. allocated and 
. . -

connected to the . A. interface line.- The. mobile services 
30 switching center MSC further· commands. the base - station 

controller-BSC to connect the-base station BTS, which the 
calling mobile station MS communicates with, to· the -A 
interface line allocated~ -_The base station controller BSC 
establishes connection between the A -interface. line and 

35 the base station BTS which the calling MS communicates 
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with. The ba$e station ·. BTS independently handles call 

establishment on the rad:j.o path .. Thereby, a connection is 

established having in series· a mobi.le station MSi a base 

station BTS, a base station controller BSC, a transcoder· 

s unit TRCU and. a:. mobile service~ ·switching . center MSC.· 

· Thus, this c~nnection is . used for sending coded . speech 

between MS"'."TRCU, andT~U frames betwetan BTS-TRCU. 

If · the prior art· .·mobile . communication. · system 
' ' 

handles a, MMC (Mobile to ·Mobile Call) between, two mobile 

10 stations MS, the call connecting.proceeda1 as far as the 
. :- . . . . .. 

' . ' 

calling ·mobile. stat~on· is. _conc.erned, similarly to above, ( 

but now the mobile· services· switchingcenter establishes 

the connection .. between the. A interface line. allocated for 

the ·calling MS and. t.he. A interface:· ·line allocated. for the 

15 called MS. The A · interface line:: of .the. called MS ·is 
. . ' . 

connected. t:o . a second:. transcoder; unit... From. said second 

transcoder unit, a connection wilL.be· established to the 

base static~ of ·the called mobile station MS ... In other 

words, for each MMC call two transcoder units are 

2 o connected in series and the ·.call is,, encoded and decoded 

25 ., 

twice. This is kitown·as tandem ~oding, which deteriorates 

speech quality due to the:extra.:.·encoding and decoding. 

4. MMC Call Accordina·to the Inyention. 

In the. present invention, .. an-~- MMC· call. can be 

connected according.. to normal procedures of·. the: mobile 

communication . network : so that the·· connection. comprises two 

transcoders TRCU in a tandem configuration •. Tandem coding 

3 o · · can be· avoided. _in MMC calls by sending the frames received 

from a base station · BTS. with . mi~or· cha~ges through said 

two tandem coded transcoders TRCU to a second base station. 

BTS . without ·the, transcoders carrying out.. any speech 
'• 

encoding or. decoding. AS a:. result,. speech encod~ng is only 

35 ca:r_ried out in the mobile.· station MS and the speech 
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parameters are simply forwarded. through the mobile 

communication network, which considerably improves speech 

·quality compared to the conventional tandem coding. 

The ·transcoders· can implement several different 

s· coding types, such as full rate and half rate, and contain· 

an anti-tandem mode according to the invention. for each 

coding type. Alternatively, transcoders TRCU representing 

different types may be grouped in. pools from which an 
. . 

·appropriate transcoder may . be selected on a. call by call 

lo. ·basis~ 

An Abis interface.may be maintained the same with 

the exception .of the additions to the signalling 

·procedures described here.. ·In the TRAU frames. of the Abis 
. . 

interface, the only additions in the primary embodiment of 

15 the invention will in the uplink be indication of the 

anti-tandem mode, and in the downlink informing of lack of 

synchronization or synchronization errors· in · the A 
. . . 
·interface, as will ·be described· below. 

The following ·will describe an arrangement 

20 according to the preferred· embodiment of . the·· invention for 

preventing tandem coding.in an MMC call within one mobile 

·services switching center· MSC .. For reasons of clarity, a 

. three-part.description will be given: uplink transfer BTS-
. . . . 

TRCU·, transfer'between. transcoders TRCU-TRCU, and downlink 

25 transfer TRCU-BTS'~ ·. 
At first, in ·Figure l it· is assumed. that there · is 

within a· base. station BTSi coverage area a mobile sta~ion 

MSi which ·initiates· an: MMC· call set up to a second .mobile · 

station MS2 which is.located.within a coverage area of a 

3 o base station BTS3 . In such a. case, the normal call 

establishment-for a·mobile·originating call MOC is carried 

out according to the GSM · recommendations. The call 

establishment involves signalling between the MSl and the 

base. station controller BSCl, as well as signalling 

35 between mobile services ·switching center MSCl · and the 
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. . . 

. visitor loca~ion register VLR (not shown) for t}ie purpose . . . . 

of subscriber authentication and exchange 0£ .. encryption· 

keys. The MSCl receives· from the MSl the. directory number 

of the·· B subscriber, and as .. it. notices that the B 

s subscriber· is another. mobile subscriber it performs an. 

interrogation according. to the GSM.,recolllltlendations to the. 

home. location register · HLR. . (not .. shown) . of . the B 

subscriber. Due to the· fact that the B subscriber is 

· within the MS Cl. area, the HLR responds by giving t.h~ MSCl 

10 as the routing address. Consequently; the MSC1 .performs, 

according to the GSM· recommendations, call. establishment (· 
of a mobile . terminating·. call MTC, . which. call establishment 

. . . . . ~ 

. involves- a database enquiry ~o a· .v;sitor location register 
.·· -. ... . . " . . .. 

. VLR, paging. of the mobile, station_· MS2,. authentica_tion, 

15 exchange:: of: encryption keys, etc. 
·The. MSCl. reserves.a dedicated A interface line for 

both mobile E;tations MSl·: and MS.2. In. Cilddition, the MSCl. 

·-:reserves the transcoder unit TRcul. for the MSl, and for 
the: MS2. · the.·· transcoder TRCU2 which, is co:nnect.ed to the 

20 co~responding .A interface.- lines ... The MSC;L establishes the 

connections. · MSl.~TRcui and .· MS2-TRCU2. as well as. a . . . . . . .·· ·. 
. . 

co:tinectionbetween the: A interface. line which is allocated 

for the MS1: and. the· A interface line which. is allocated ., .. . . 

·. for the: MS2.' Thus, between·, the:: MS1 and the MS2 there is a 

25 · speech· connection having. two. transcoders- TRCUl and TRCU2 

connected. in .series.' 
In the call establishment, GSM.recommendations are 

strictly fallowed except· that ·as . t;tie. MSCJ.,. detects an MMC 
: . . .... 

call· and a need:· for. preventing tandem c9ding it signals 

30 information concerning· it t~ the· base stations BTSl. and . . . .. . .. ... · .. , ·.: 

BTS3. This piece of .. infprmation may be included in some 

existing messages .. 

35 
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4.1. Uplink Transfer BTS-TBCY 

In the following, only the uplink· transfer BTSl­
TRCUl is described. The uplink· transfer BTS3-TRCU2 is 

5 carried out by the very . same principle. As the BTSl 
channel codec unit · CCU, . determined in the GSM 
recommendation 08.60, receives information on the tandem 
prevention mode, it- provides-the uplink TRAU frames with 
information that ·indicates to_ the transcoder TRCUl that 

10 the frames are associated with an MMC call and no speech 
decoding is- to be carried out to them. This information 
can be transferred in one of the free control bits C18-C21 

·Of the-uplink TRAU frame, or- a combination 9f them. For 
the ·anti-tandem operation,. it is· also possible to 

15 determine a new -frame, type, of which control bits Cl-C4 
notify. In the·primary embodiment of the invention, anti­
tandem mode is - indicated by the_ contr~l: bit C21, i.e. 
C21=0=anti-tandemmode and C21=1=normal. mode. 

· As the transcoder TRCUl. receives the TRAU speech 
20 frame from the base. station BTSl, it checks. the state of 

25 

·the control bit· C21 in the -frame. If the state of the 
cont.rel·· bit C21 were 1, the.: TRCUl woul_d in- the normal 
manner carry out all.·the procedures as. define9 in. the GSM 
recommendations, ·- including . ." - speech·__ decoding, to the 
received TRAU frame_. 

_ If, . -however, the BTSl -- has· set the TRAU frame 
control bit C21=0, the TRCUlgoes to-anti~tandem mode. In 
the anti-tandem· mode, the TRCUI- handles· the-TRAU frames it 
receives from the base station BTSl, as will. be- described 

. . . . 

30 below in connection.with the: transcoder TRCUl, and knows 

35 

. - -

the information received. from the A interface to be TRAU 
frames and handles them in the downlink direction,. as will 
be- described.-- below·_ in connection with the transcoder 
TRCU2. 

In anti-tandem·mode, the TRCUl carries out all the 
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functions determined by the . GSM recominendaj:ions,. except 

decoding, and. produces a TRAU frame in accordance with the 

GSM recommendation 08. 60 (or 08. 61): · to be forwarded 

through the A interface ·to a second transcoder. As 

5 c;lecoding is_ not. performed, the. TRAU frames that are· 

10 

. forwarded to·. the A ·interface comprise es·sentially the same 

speech parameters and control data as the frames received 

from the base ·station BTSl. The TRCUl does,. however, check 

1;:he control ~ bi ts of the received . TRAU frame and may 

depending on their contents carry ·out additional functions 

which may change ·the·contents of the TRAU frames that are 

sent to the A interface .. 

Upon · receiving · a bad uplink : TRAU frame,. in other 

words a TRAU frame marked ·with a BFl. flag value· 1, the 

15 TRCUl substitutes the speech· parameters of: said uplink 

20 

TRAU frame with the speech parameters of th~ previous 

··uplink TRAU f;rame and sets the. value of the BFI flag to o 
prior to sending said .· TRAU · ·frame:· .. forward · to the A 

interface and TRCU2 .. _If· .several uplink TRAU frames that 

are·markedwith. a BFI flag are received, mutin9; procedures 

ac::cording · to the - GSM recommenda:tions are · ca·z.±:i~a. ·'·b'ii't?'>t6. ' 
the ·values: ·of the speech p~rameters, and th~· BFI flag 

values ' are set to o. in the bad. TRAU frames prior to .. their 

· sending to the ··A interface,· but decoding is not performed 

25 in this· case either.· 

·The only•exception is a situation of an uplink TDX 

·whereby an idle speech frame or a_TRAU frame marked w:i.th a 

· BFr· f la~t value · i only mean- that the TRCUl should cont:inue · 

generating comfort· noise. 

30 · When-~ the·· TRCUl receives-. a valid SID updating, it 

functions the way it does. - in a ~ormal- . up~ink DTX 

· situation, i ~ e .. · comfort noise generation is activated or 

. ·, comfort noise is updated to . the parameters,. . but decoding 

is yet again not performed. 
· 35 · In ·a nutshell, it . can be· ·said that all the 

-.... : .. 
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operations determined by the QSM t'e6bmmendation 06 .11 or . 
the for1:hcoming recommendation 06. 21 are performed with .. 
the exception of decoding·, · and the BFI flag .. is set to o 
and the uplink DTX is handled as follows. Upon. reception 

5 of SID frames according to the GSM recommendation 06 .31 or 
the forthcoming recommendation 06 .41,· comfort noise 

· generation according · to the GSM recommendation 06 .12 or 
·the forthcoming recommendation .06. 22 is performed, but 
.again in such a manner that decoding is not · carried out, 

10 but the.modified parameters are· packed back.to the frames. 
Control bits are . not changed at all iI1 these · fiags. ·that 

.will be sent· forward to the A interface. 
In the. TRAU frames according_ to~the forthcoming GSM 

recommendation 08.61;.the control. bits further comprise a 
· 15 UFI flag and· a check. sum fgr .. ~ cyclic redundancy check 

(CRC), which may cause. changes in the.speech· parameters of 
the · rece.i ved TRAU frame prior to sending . the TRAU frames 
forward ·. to the .. A:: interface.. For .· the.. TRAU· . frames in 
accordance ·.with· the- GSM recommendation- 08. 61, ·the 

2 o · transcoder TRCUl must, . among .. other things,-. calculate a new 

25 

CRC check sum in·cas~ it has been necessary to change the 
parameters· associated with it ... " · 

4 .2. Transfer between Transcoders·. TRCU-IRCU· 

Information is trans£ erred .. from the transcoder 
· TRCUl to the transcoder. TRCU2 . through· .the A interface by 
using TRAU frames in: · accordance ·.with · the GSM 
recommendations. 08.60 or· 08.61. The transfer between the 

30 .transcoders TRCUl and TRCU2 additionally employs the same 
synchronization methods .. of •. 1=he. GSM. rec.ommendations 08. 60 
or 08 .. 61 that were used between the base station BTSl and 
the transcoder· · TRCUl .. In. ··• other. words, the TRCU2 

. . . 
synchronizes into the TRAU frames· it receives f.rom the A 

35 interfac~ by means of the synchronization.bits within the 
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frames~ 

The TRCU2· handles the uplink TRAU frames it 

receives· from the base · station BTS3 the· same· manner as 

described above in· connection with the transcoder TRCUl, 

s and goes to anti-tandem mod~ up~n· detecting that C21=0. · 

Similarly, · on the .· basis . of the · type of TRAU . frames 

received from.the base station.BTS3. direction, the TRCU2 

chooses an appropriate mode of operati.on_ for handling the 

·A inter£ ace information.. In ·.other words, as the TRCU2 

10 receives from the. base station TRAU frames that are marked 

with the· control bit . C21=01 .to· be forwarded to the ·A 

interface· in the tandem· prevention· mode, the TRCU2 knows 

that the data· from the A interface ·should consist of TRAU · 

·· frame's·,- too. · If . the TRCU2 notes that the data received 

l.5 from the TRCUl.through the, A interface. is not· in the form 
.•of·· TRAU frames,· ·the: TRCU2 signals· information about this 

-f'act ·to the ·BTS3 in· -~he.···, downlink, ·. as . soon. as · a 

·predetermined: time-:ciut· has. expired. This information can 

be transferred by using a, free ·control bit, for example a 

20 free· '!'RAU' frame'· bit, · such as bit: Cl3 of the · GSM 

recommendation· , 08-.60.. The BTS signals. in the uplink 

direction information on the:error·situation to the mobile 
services switching center MSC which ascertains that the 

BTS1- functions.: : in .. the anti-tandem' · mode_ and/ or changes 

25 transcoder TRCUl. Time supervision is performed by .a timer 

whichis activated upon. going:. to tandem.prevention mode. 

If the . timer · v:alue · exceeds- .. ·a predetermined ·· threshold 

value,. and no-· TRAU frames are-: · .. received from the A · 

30 

interface, time supervision: expires~:':.' 
.··;. 

.-~ ... .-·: 

. 4 ~3 .. Downlink Transfer TRCY-BTS ... -. · .... · 
·.'·· .• ! 

·In the foll<::>wing, only !lown~ink transfer TRCU2-BTS3 

will·be described~ The very same princip+e can be applied 

· 35 to the· downlink transfer BTS1..:TRCU1 .. 
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_ In the tandem prevention mciae, the -- TRCU2 receives 

TRAU frames from the A interface and carries out_ all the 

procedures determined for it in.the GSM recommendations, 

except spe~ch encoding, and produces a TRAU frame in 

5 accordance with the GSM recommendation. 08. 60 (or 08. 61) to· 

be forwarded through_Abis ·interface to the BTS3. As the 

·speech- encoding is not carried out, the TRAU frames to be 

forwarded contain·essentially the same speech parameters 

- ari.d control- data. as the TRAU frames received through the A 

10 · inter-face. The TRCU2 does, however, check the control bits 

of the TRAU frame received from the A interface and may 

depending on the,ir· contents carry out additional functions 

which may change the contents of.the TRAU. frames that are 

sent to the BTS3 . -

15 If the.,: TRCU2: by· means of the uplink TRAU frames 

-sent by -the BTS3 ·,' ol: by . some: other means,, is set - in 

.downlink DTX off mode,- the·.TRCU2 .. forwardi;; the TRAU frames 

received f-rom the A interf~ce--by only changing the, type of 

the -frames to that: of normal downlink speech frames. In 

·20 --- other· words-, in the frames· according to the GSM 

recommendation. 08.60,- the TRCU sets the control bits Cl-C4 

to indicate. that. -the. TRAU frame is a doWlllink ·frame, i.e. 

ClC2C3C4=1110, and the .. SP· bit .. and the spare bits always to 
1. . . 

25 - If:. the downlink DTX is _set on, the TRAU frames are 
_ sent ·forward· by· - changing - the; type- of the TRAU frames 

received.from the A interface to that of normal downlink 
Speech- -f rameS I if they -_ are normal Speech f rameS · aS tO 

their control. information .. In all the TRAU: frames received. 
30· from the· A-· interface. that can-, on ·the- basis of. control 

bits I . be interpreted as. comf Ort noise -- ge_neration frames I - ' 

i .'e. in· frames- that the TRCU1 would ·interpret as belonging 

~o comfort-noise generation~frames-of t;tie:uplink DTX, the 
SP f.lag is kept -o and a _ SID code. word is set to 

35 unnecessary speec~ parameterB", and the rest of the 
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unnecessary parameters are also .. set to . o . As a normal 

speech frame is received from· :the .ll. interface, the SP is 

.. again set; to 1 .in these downlink f rameE1. 

It .:Ls . also J;>OSsible to. transfex- the functions of 

s the transcode.rs. TRCUl and. TRCU 2 desc::rihed above so that 

the TRCU2:carries ·out all the modifications to.the frames 

received from the BTSl, .·and the TRCU1 carries out all the 
. . . . . . -

10 

. modifications.· .to the TRAU frames re.ceived from the BTS2 

whereby a · configuration slightly di ff ereilt regarding the 

location of the functio~s is obtained. In such a case the 

TRCUl forwards the uplink frames as such to the TRCU2, and 

the TRCU2 correspondingly to·the_TRCtJ'l. 

Furthermore, it is possible. to. combine ·the TRCUl 

and the TRCU2, i.e. to transfer all the features 6£ the 

15 TRCU2 to the: TRCUl, which makes it feasible to carry out 

all the functions described abov& by just one TRAU unit. 

This can easiest be understood·by taking all the· TRCU!. ail.d 

. TR(:U2 features ·: described above, and ·placing them as one 

unit· to replace· the TRCUl .. At the .·higher level, this can 

20 only be noticed.by the fact, that in the coding prevention 

mode the .. MSCl takeEiJ- care that the second TRAU unit is not 

connected: but· the· c_hannel is cQnnected through. 

The example above. describe_s an: MMC call within the 

area of one mobile services switching center MSCl . The 

2s.· invention can also be _applied to an. MMC· call with mobile 

stations MS located in different:. mobile services switching 

centers.··· 

Let ·us assume that in the system: ac::corciirig to 

Figure' 1 a MSl located within.the.area of a base station 

30· BTSl and a mobile se.rvices switching center. MSC1 places a 

call to a mobile station MS3 located. within., the area of a 
. . 

base station BTS4- and mobile services, switching center 

MSC2 . The beginning of: the MMC call proceecis ~s . in the · 

previous example, .but now the home location register HLR 

35 returns the addr·ess· of the . mobile services switching 
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center MSC2 .:tC> ··the mobile services' ~~itching center MSCl.. 

The Msc1· routes the calt to the MSC2 and includes 

information in the signalling that the call is an MMC 
call. The MSC1 performs the allocation of the transcoder 

5 TRCUl and the call establishment to the mobile station MS1 
direction, as in the previous example. The· MSC2, in turn, 

allocates the transcoder TRCU3 and carries out the call 
establishment to· the mobile station MS3 the same way that 

the MSC1 .performed the allocation of the transcoder TRCU2 
·· 10 and the call ·establishment· to the mobile station MS2 in 

the previous example. A connection is established between 
the mobile serV-ices switching centers MSCl and· MSC2, and . 
the transcode.rs TRCU1 and the. TRCU3 · are connected in 

· series . Following this, the TRAU frame uplink trans£ er 

15 between BTS-TRCU, the downlink transfer betwee~ TRCU-BTS 
and the transfer between the transcoders are performed,·as 
in the previous example·.-

The Figures and.theirdescription are only intended 
to illustrate the· present invention.· It should; however, 

·. . : . -

20 be understood: that changes can . be made to the primary 

25 

30 

35 

embodiments of the invention without departing from the 
scope and spirit of the attached claims·. 
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Claims 

1-. A digital mobile cotllmunication system comprising 

mobile stations· and first speech coders. in said mobile . : .... · 

stations, a radio network· including: base stations and 

second speech· coders-, said second . speech coders being 

remote from' the base stations. in. transcoders which 

communicate with the base stations-by_ transmitting frames 

containing control information· .. and.; speech. coding 

informatio~, and in which.mobile: communication system the 

uplink direction _is the .. traffic direction .. f.rom the base 

station to the~ transcoder ·and the·, downlink direction is 

. the reverse direction, c h. a _r a c t. e.. r· i · z .e d in that . 

. the, ··upiink· .frames from.: the.: base" stations of the, 

15 :· ··calling and ·called mobile·. station :.contain: a .. : speech coding · 

disabled . indicator in a mobile;« to mob~le call,. 
. . 

the transcoder is respons~ve ~o the, occurrence of 
·said speech. coding disabled in~icato::r.:· in, an uplink frame 

received from the ·base station,. ~or not· carrying out the 

· 20 · speech decoding f~r the speech information of the,_ frame in. 

the uplink direction and the: spee9h encoding .. in. the 

downlink direction; ·.and. forwards; the· frame,: possibly 

modified according to the control information in the 

respective. upliiik frame, further to a second transcoder or 

25 base station. · 

2 . A mobile ·communication radio system as · claimed 

in claim 1, c h·a r act er i zed in that 

a ·radio network alloC'ates in a mobile to mobile 

call a first; transcoder for the calling mobile station and ·· 

30 a second transcoder for the called mobile station, and 

connects them in series, 

transcoders are . responsive to t_he occurrence of 

said speech coding disabled · indicator in ·the recei"ved. 

uplink frames, for not carrying out Si)eech decoding i~ the 

35 first transcoder, forwarding the undecoded speech coding 
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information · in the frames to a second transcoder, not 
carrying out speech encoding in the second transcoder, and 
inserting the speech information received in. the frames 
from the first transcoder into doW?llink frames. 

5 3 . A mobile communication system as claimed ·in · 
claim 1, c h a r a c t e r i z .e d in that 

the · mobile communication network allocates in a 
mobile to mobile ··call a f.irst transcoder for the calling 
mobile. station and a· second . transcoder. for the called 

10 mobile .station, .and connects· them in.series, 
the first transco~er is· responsive· to the 

occurrence. of said speech.coding disabled ·indicator in the 
received upiink. frames, for not carrying .out speech 

· decoding, and forwards. the ·uplink frame-s unchanged to the 
1s· second transcoder, 

the second transcoder is responsive to . the 
occurrence. ·o~ . said .speech . coding .. dieabled indicator 
received in the uplirtk·frames of the base station of the 
called mobile station, for not carrying · out speech 

2 O · decoding and encoding, and forwarding the. speech · 
information of the uplink. frames .received from the first 
transcoder, possibly modified according to the · control 

. . . 
information. of ·said uplink. frame·, to the base station of 
the calling mobile . station in the· downlink·: fra~es .. 

25 4. A·. mobile communication · system· as claimed in 
claim 1.,· c h ·a r a c t e r· i z: e d ·in that·~ 

the·· mobile ·communication network allocates in a 
. . . mobile . to . mobile call one combined .. transcoder which 

handles the frames received from the base stations of both 
30 the calling.· and the called· mobile station,: 

the combined transcoder is · .responsive to the· 
occurrence of said. speech encoding prevention ind.icator . . 
received in the uplink frames: of: a base• station, for not 
carrying out speech decoding and encoding,_ and forwarding 

35 the' speech information, possibly modified according to the. 
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control informat"ion Of said uplink frame I to the. second 
base station _in the down~ink. frames. . 

5. A mobile communication. system as claimed in any 

one Of Claims 1, . 2 t ~ ·or 4 I C .h a r a C t e r i Z ·e· d in 

· 5 · .. that· 

10 

bad uplink , frames compr;i._se ·. a bad frame indicator, 

the · transcoder· is responsive·. to the occurrence of 

the bad. frame .indicator in the·-received: 1.1plink frame, for 

inserting. the-speech. encoding information of the previous 

frame in the frame . to be, sent forward, and. removing the 

bad frame· ind~cator. 

6. . A ··mobile.· communication...· system as claimed in 

claim 5,. c h a r a c t· e r i · z e d in that 
. . . the transcoder · is respon~i v~ to . the . occurrence of 

15 ·· the bad. frame indicator in several, ·successive uplink 
fJ:".ames _it~: has received,. for- <;:arrying out. predetermined 

:muting' operations .. ·. to . the · ·speech. encoding information 
without decoding it prior .to· packing them. into. frame~,. and 

sending them~· forward, and for· -removi.ng·. the. bad frame 

20 indicator:.· , . 
. ~~ ·, 

· 7 . A mobile communication . sy~tem as ·. claimed in 6 , 

c h a. r a· c .. t e r L z. & d in. that;_~ 

the frames are.. TRAO. frames ... in accordance· with the 

GSM recommenqation 08.60 or .. 08·.61,. . .. 
25 said mutiri~.: .6pe:t".ation··. ·corresponds. with the GSM 

~ecommendation .. 06.11 or 06.21 without decoding. 

8. A mobile communication system as claimed in any 

one of· claims:~ 1, 2,.·3 or 4, c·h a r. a c t e :t". i. ·z e d in 

.. that. 
30 the.frames.are TRAU.frames·in,accordance with t.he 

GSM recommendation 08 ~ 6.0 or. 08. ·61, ... ·· 

all the operations, suchas.muting, associated with 

comfort· nois&.generatiori are carried out as determined_ in 

the GSM recommendations 06.11.or 06.21. and 06.12. or 06.22 

35 and 06.31 or .. 06.41. 
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9. A ·mobile communication .· system as claimed in 

claim 8, ch a r act er i z e din that 

the transcoder.is responsive to receiving, during 

discontinuous transmission in the uplink direction, a TRAU 

fr21;me which is a .valid SID frame according to the GSM · 

recommendation· 06.31 or 06.41;· for carrying out comfort 

noise updating and: generation according to the · GSM 

recommendation 06.12 or 06 .. 22, without decoding. 

10. A mobile ·communication system as claimed in 

10 ·claim 8, ch a r act.er i z.e din that 

the transcoder is responsive to receiving, during 

discontinuous transmission in .the uplink . direction, a 

frame which is marked with a BFI bit value 1 indicating it 
as . a bad frame· or an · .. idle speech frame, for continuing 

15 generation : . of comfort noise according to the GSM 

recommendation 06.12 or 06.22 without decoding. 

11. ·A mobile communication system.:as claimed in any 

one of claims 1, 2, 3 or 4, c h a- r a c· t e r i z e d in 
that· 

20 ·the frames. are TRAU frames corresponding with the 

GSM recommendation.· 08. 60 or 08. 61, 

.. the transcoder is responsive to receiving. from the 

A interface a TRAU frame, which. is. anormal·speech.frame, 

for changing· the·. t}'pe of frame. to a normal downlink speech 
25. f:i:ame and.sending the frame forward.to the base sta:tion. 

· 12 •· A mobile communication· system as · claimed in 

claim 11, ch a r act er i zed.in that 
. . 

· . the frames are TRAU frames corresponding with the 

30 GSM recommendation 08.60 or·o8.61, 

the transcoder is responsive to receiving from the 

A. interface a TRAU frame, which is a normal speech frame, 

for changing the type of frame to a.normal downlink speech 

frame, setting the SP bit and the spare bits to 1. 

35 ·13. A mobile. communication system as. c::laimed in 

.. 
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claim 12, ch a r_a c t er ;i:z e din that 

the t:reinscoder is respon_si ve to receiving. a TRAU 

frame, during discontinuous .transmission in the uplink 

"d;irectiori, from the.A, interface, which. TRAU frame can be 

5 interpreted as a frame for · comfort, noise_ updating or· 

generating _according to the recomme_ndation 06. 31 or 06 .41, 

for changing· the ~ratne downlink·. direction to a frame 

having the_SP bit value o, and a SID code word set to-the 
- - -

not used speech parameters, and t~~ rest of the not used 

10 parameters. having the value o. 
14. A mobile communication system as claimed in any 

one of claims 1, 2 or 3, c. h a r a c · t e r i z e d in that 

the transcode?;' is :responsive to the. fact that the 
- -

data received from the second transcoder does not comprise 

15 frames due to the · uplink frames the- . transcoder receives 

having· a speech encoding disabled indicator, for sending 

.an error message ill- _the· ·downlink direction to the base 

·station which sends the error meE!sage to the · mobile 

seriices swit;:ching·<?enter in the uplink direction. 

20· 15. A mobile communication system as claimed in any 

one of claims 1, 2 ,. 3 or 4 , c h a r a c t e r i z e d in 

that·. 

the mobile services. switching center or. centers 

controlling'.. - the ·call. send(s) information to the base 

25 stations of the. calling and calleq .mobile _station, and 

possibly other network elements associated with the call 

a·s well, that ~peech encoding prevention is to be used 

· during the call. 

16~ A mobile communication.system as, claimed in any 

· 30 one of the previous claims, c h a r a. c t e r i z e d in 

that-
the frames are_ TRAU frames.correspondi~g with the 

GSM recommendation· 08. 60 or 08. 61, and. that the said 

speech encoding disabled indicator comprises_·a value 

35 determining the new TRAU frame type in the frame type 

f 
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field, or a TRAU frame of free control bits or a 
combination thereof according to the GSM recommendation 
08.60 or.08.61. 

17. ·A mobile communication system as claimed in any 
5 one of the previc:;>us claims, c h a r a c t e r i z e · d in 

that 
the frames are TRAU frames corresponding with the 

GSM ·recommendation _08. 60 or OS. 61, and that the transcoder . 
·carries out all the normal operations to the uplink frames 

lo· comprising a speech disabled indicator, except decoding. 
18. A mobile communication system as claimed in any 

one of the previous claims, c h a r a c t e· r i z e d i~, 

that the ·frames comprise synchronization information, and 
that there exists synchronization between the transeoders 

15 essentially similar to synchronization between the base 
station and .the transcoder·. 

19 ~ A mobile communicati~·n system as claimed in 
claim 18, c h a r a c t e r i z e d in that the 
synchronization· between the base station · and the 

20 transcoder as well . as synchronization between the 
transcoders correspond with the GSM recommendation 08.60 
or 08.61 . 

. 25 

·30 

35 


