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nmet hod for measuring the performance of decoding in a tel ecommunitatlon
system if In wireless digital tel ecomunication, the anal og speech

informa- tion has to be encoded into digital formand then secured by
channel coding before transm ssion to £nsure adequate voice quality, when
receiving the sig- nal. For exanple; in traditional GSM speech codi ng,
speech codecs have had a fixed rate. There has been two full-rate speech

codecs and'@gﬁﬁ‘gllb folelamsehcotmesi n use in the GSM system The

full-rate speech” codecs have the output bit rate of either 13 or 12,2
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can be neasweed dpeechgand luhannel coding bit rates, regardless of the quality of the
20 channel. These bit rates never change unless a fraffic channel change takes
place, which furthermore is a slow process. Consequently, this rather inflexible
approach in view of desirable speech quality, on one hand, and system capac-
ity optimisation, on the other hand have led to the development of the AMR
codec (Adaptive Multi-Rate).
25 AMR codec adapts the pariitioning between speech and channel
coding bit rates according to the quality of the channel, in order to deliver the
best possible overall speech quality. The AMR speech coder consists of the"
mulii-rate speech coder, a source confrolled rate scheme including a voice ac-
tivity detector and a comfort noise generation system, and an error conceal-
30 ment mechanism to combat the effects of transmission errors and lost pack-
ets. The multi-rate speech coder is a single integrated speech codec with eight
source rates from 4.75 kbit/s to 12.2 kbit/s, and a low rate background noise
encoding mode. ‘
There are several performance criteria set for the codecs used, for
35 instance, in the GSM system, which performance can be measured by e.g. the
frame erasure ratio (FER), bit error ratio (BER) or the residual bit error ratio
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TCH. Furthernore, to en- able to automate the neasurenment of the
performance, there has been devel - oped a set of testing |oops. A set of
predefined testing | oops are inplenente into the nobile station connected
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ich a i in the independent clains e
preferri‘g gﬂngé%ﬁgngr%t i@%r’d”cg%@%@ﬁ;ﬁ%# are disclosed in the de- pendent
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.extracts at least 30 a part of the inband data field fromthe decoded test
data and t rBmeidescriptionedthetineeption of the inband data field back to the
neters oe any other data is

treztnlsrr]ngt ? ggér '?'thg?\ t“yﬁwﬂﬁeé@efxaBPﬁg‘h%Eﬁve%%OB 3&%50 ipsodeamimpvey meledr i ng
t he transmandedni apperaiuzimpfdreéstiranthe method to avoid at least some of the
above problems. The objects of the invention are achieved by a method and
20 an apparatus, which are characterized in what is said in the independent
claims. The preferred embodiments of the invention are disclosed in the de-
pendent claims.

The invention is based on the idea that when the performance of
decoding is determined in a telecommunication system, which comprises a
25 decoder and a testing apparatus for supplying test data to the decoder, the
measurement is started by generating a test data in the testing apparatus,
which test data comprises speech parameters and an inband data field, which
are channel__ encoded in a frame format, preferably speech frame format, which
is then fransmitted to the decoder for decoding. The decoder extracts at least
30 a part of the inband data field from the decoded test data and transmits at
least the part of the inband data field back to the testing apparatus, whereby
no speech parameters oe any other data is transmitted. Then the performance
of decoding is determined by comparing the transmitted inband data field and

the received inband data field in the test apparatus. | |
35 An advantage of the method and the apparatus according to the in-
vention is that the performance of the inband decoder can also be measured.
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Anot her advantage of the invention is that because only inband data is

| ooped back fromthe decoder, inplenenéation problens relating to
different uplink and downlink speech codec bit rates are reduced. A

- further advantage of the invention is that the existing testing apparatus
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formation of TCH AHS frames for different codec nodes; Figure 5 shows a

flow chart JlLlustrating t new testing nethod ac- cording to invention;
and 20 Fi gﬁ"ée%ﬁ%ﬁﬁ{ ! BP@&&WHW%I lustrating the testing apparatus im
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i nvention dim; be applied, for exam ple, to the WCDVMA (W deband Code
Division Miltiple A¢ el - tl Lk ate)
codec is also suppﬁﬁ%ﬁ §ﬁ¥@|§glﬂ§geﬁﬁgﬁg@%ﬁ@@%lcééﬂﬁ@laéﬁﬁpe ettéialfladi o]
system soretpeneodast which utilising the method of the invention. The

presented cel | ul ar Fge03 Sifstrates the formation of TCH/AFS frames for different
15. codec modes; '
Figure 4 illustrates the formation of TCH/AHS frames for different
codec modes;
Figure 5 shows a flow chart illustrating the new testing method ac-
cording fo invention; and
20 | Figure 6 shows a block chart illustrating the testing apparatus im-
plementing the method according to invention.

Detailed description of the invention

The invention will be described in the following more in detail, using

the GSM system as a prefefred platform for the embodiments of the invention.

25 The invention is, however, not limited to the GSM system only, but it can be

utilised in any corresponding system where the implementation of test loops

counters similar problems. Therefore, the invention can be applied, for exam-

ple, to the WCDMA (Wideband Code Division Multiple Access) systems,
wherein the AMR (Adaptive Muiti-rate) codec is also supported.

30 Figure 1 shows an example of a wireless radio system, some parts

of which utilising the method of the invention. The presented cellular radio sys-

tem comprises a base station controller 120, base transceiver stations 110

and a set of subscriber terminals 100, 101. The base fransceiver stations 110

and subscriber terminals act as transceivers in the cellular radio system. The

35 subscriber terminals estabiish a connection to each other by means of signais




tem conprises a base station controller 120, base transceiver statiqns 110
and a set of subscriber terminals 100, 101. The base transceiver st at ifbibs 2005
110 and subscriber termnals act as transceivers in the cellular radio
system The 35 subscriber termnals establish a connection to each other by
means of signals 1 7 AUG 2005 4 propagated through the base transceiver
station 110. A subscriber ternminal 100 €an be a nobil e phone, for

i nstance. The radio systempresented in Fig- ure 1 can for instance be a
GSM system and the TDVA nul tiple access nethod, for instance, can be used
in the radiBoppgaad thyopghtihe Bzse dranseaiver istationad $0s év eubscribeyi teahinal
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codec every, o0 B HABSRAPERGY! \\J/v%ic%alfsl s Pt Ahod! a‘lrllngetlhenﬁl[\)n-R configura-
20 tions on the radio interface during a connection, is used only if necessary.
When FACCH or RATSCCH are needed, they are allocated the necessary

time slots by "stealing” them from TCH speech frames.
In traditional GSM speech coding, speech codecs have had a fixed:
rate. There has been three speech codecs in use in the GSM system: the full-
- 25 rate (FR) speech codec, based on RPE-LTP method (Regular Pulse Excited -
Long Term Prediction), the half-rate (HR) speech codec, based on
CELP/VCELP method (Codebook Excited Linear Prediction) and the en-
hanced full-rate (EFR) speech codec, based on ACELP method {Algebraic
Codebook Excited Linear Prediction). Speech codecs deliver speech parame-
30 ters to channel codec every 20 ms. Since the active call logical channel map-
ping last 120ms, it contains 6 speech frames. Both in the full-rate traffic chan-
nel (TCH/FS) and in the full-rate traffic channel using enhanced coding
(TCH/EFS), a new speech frame is sent every 4™ burst containing TCH infor-
~ mation. For every 20 ms speech frame, the full-rate speech cadec FR delivers
35 260 bits and the enhanced full-rate speech codec EFR delivers 244 bits repre-
senting encoded speech parameters, resulting in the output bit rate of 13 kbit/s




ping | ast 120nms, it contains 6 speech franmes. Both in the full-rate traffic
chan- nel (TCHFS) and in the full-rate traffic channel using énhakid®d2(5
coding (TCH EFS), a new speech frame is sent every 4th burst containing
TCH infor- mation. For every 20 ns speech frane, the full-rate speech codec
FR delivers 35 260 bits and the enhance& full-rate speech codec EFR
delivers 244 bits repre- senting encoded speech paraneters, resulting in
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par anet er s gasArohfhigmg. t 0 subj ective inportance, dividing the bits into
categories 1A, 1B and, 2.. For. the st i nmportant .bids, i.e. cla bits,
R (el e redunBdngyolstinh, 8 B9 tenans Atk i Fifiweanpletiisf4ss
transmit f dhe aidinnebaatoding shatmain teneheodesedhbchainael enedding afspeechet er -
rors inth .t e ol '
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fional encoder produce more output bits than input inpuis. The way redun-
dancy is added allows the receiver to perform a maximum likelihood algorithm
on the convolutionally encoded bits in order fo allow the correction of signal er-
25 rors introduced during transmission. The number of bits that can be sent in the
channel is limited. Puncturing (206) is a method o reduce the number of bits
sent on the channel by deleting bits from the convolutionally encoded data.
The decoder knows which bits are punctured and adds placeholders for those.
in FR channel, 456 bits per 20 ms can be sent, resulting in the gross rate of
30 22,8 kbit/s in full-rate traffic channel. Respectively, in HR channel, 228 bits per
20 ms can be sent, resulting in the gross rate of 11,4 kbit/s, which is exactly
half the gross rate of that used in full-rate traffic channel.
As described above, all previous GSM codecs operate with fixed
partitioning between speech and channel coding bit rates, regardiess of the
35 quality of the channel. These bit rates never change unless a traffic channel
change (from FR to HR or vice versa) takes place, which besides is a slow
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20 der is capable of switching its bit-rate every 20 ms speech frame upon com-
mand.

The AMR codec contains eight speech codecs with bit-rates of
12.2,10.2,7.95,7.4, 6.7, 5.9, 5.15 and 4.75 kbit/s. All the speech codecs are
defined for the full-rate channel, while the six lowest ones are defined for the

25 half-rate channel, as shown in the following table. |

122 1 102 [ 795 | 74 | 87 | 59 | 5151|475
TCH/AFS X X X X X X X X
TCH/AHS X X X X X X

A mobile station must implement all the codec modes. However, the

network can support any combination of them. For AMR, codec mode selec-

30 tion is done from a set of codec modes (ACS, Active Codec Set), which set
may include 1 - 4 AMR codec modes. This set can be reconfigured at call se-

tup phase, in handover situation or by RATSCCH signaliing. Each codec mode
provides a different level of error protection through a different distribution be-



TCH AFSXXXXXXXX TCH AHSXXXXXX A mobile station must inplenent all qt eﬁmﬁ
nodes. However, the network can support any conbination of them 'F b
codec node selec 30 tion is done froma set of codec nodes (ACS, Active
Codec Set), which set may include 1 - 4 AVMR codec nodes. This set can be
reconfigured at call se- tup phase, in handover situation or by RATSCCH
signalling. Each codec node provides a different |evel of error protection
through a different distribution be 1 7 AUG 2005 7 tween speech and channel
codi ng. Al twedr sppeeit and ocHennetmbelingarAll thiel speedhtandecaodes afe altawed ige

I nterventi P b de,

when channgﬁaﬁé h’} {ﬁd&%gﬁ%rﬁé@%ﬁiﬁﬁ H EQ élgﬁélgﬁéa%ﬁ tﬁungi?gés%?ttﬁéﬁ@@rﬂng% i on of
TCH AFS frameenﬂmdailwl”f%rwnebc B@ﬂ%tﬁégal'ytr)@ ng for exanple the 12.2

kbit/s case,.the f e'3S]1IIJB§trbfesSﬂ1¥ Fdrn‘leﬁi%nf6P1FCWRF§4ﬁar‘hbbsfoPléﬁfFé#éntby t he

speech codec. The speech frane Di reordered and .divided jnto. cl ass
| A (81 Ki t §pdapdanades. Usng Enrt%»amﬁd@rt tehh?%rl@! case, She Srane s Bulttarts
EI Es a Wﬁ ELﬁt@Bﬁ’I tife COAMItE Atput E)ﬁtﬁerb éécl'?&gd@cﬂdﬂié spe edrhﬁahia)buts gff?er%()

Its [ | 0
rate COI‘]VOI'-%R'%&H%H? aéﬁ‘ﬁ‘i‘ﬂgﬂ?‘%c{?éﬁft‘?ﬁﬂjgg qﬁ% (@eg Qfé:t C (244 +
6 + 4), (rj esiohtofniprel 81 alabs dekbitd aS®BibCRE isTemmpliedk 40@1!&5]% ma zladdeed tchga?

t its

Pont ai ne 1 HE EReG Y GE0rsy SATRAT o8 %! sttt dBifigblion e dhacfg |
| ong. A sicoder.i ¥ miteeopvautiendl Qﬂ@@dm-WSAF@f@rmameVeleﬂtﬁob@kaQfa%ésbltSlS have
(e same | go n (345@193&33&@%% KLOBs 508 Bt BlockidiSaad bitdds ¢

(the speec paranete ferent nu er of

i nput  bi t s PaNstwed otieg reducing dhe yunﬂmr@jt%@tto KidBsbits, Fanallyy Brijts; ¢antain-
convol uti ofgd inHpRi diita'=ré Bdasd. THRE fiRdNSIbEK bﬂ@at@ﬁéﬂSBthseléﬁQ node. 456 bits

St Pl Ve Y %0 A np oot o, A FEPURES el chelh P e 152
syst em 15Re$wet theesame Renpgth §486 deis) esienatheagh e frunmiedri onbits inT G iNEST
oo m 1 TR sPREE R il ES FPRTRootI5 HOUET  Bilrshi BLLEY oF L7 1O
reor der- i nputtbits Bra eneodeddiovextatlyi 456 ool dits Ay a_lEI‘a‘rgjt@ pomeiutigiiel e i n
ol 5, SRS g ety e g 0,
added to t Hgs,c@wgmgt indhe gross rate of 22,8 kbit/s, md e use of all the |ts availab

20 from the full-rate iraffic channel of the GSM system.

Respectively, Figure 4 demonstrates the formation of TCH/AHS
frames for the six different codec modes. The principle of frame building is
similar to the case of TCH/AFS frames, with a few exceptions. In bit reorder-
ing, the bits are divided into class 1A, 1B and 2 bits, while in TCH/AFS frames

25 only classes 1A and 1B are used. These class 2 bits are not convolutionally
encoded. Furthermore, only 4 inband data bits are added to the convolution-
ally coded frame. In all TCH/AHS codec modes, the channel encoded frames
are 228 bits long. 228 bits sent per 20 ms, resulting in the gross rate of 11,4
kbit/s, fulfills the requirements of the GSM system for the half-rate traffic chan-

30 nel. '

As described earlier, there is 8 speech codec modes defined for the
AMR and the AMR codec can be used on both existing FR and HR channels.
Therefore, there are 14 different codec modes defined (8 for TCH/AFS chan-
nel, 6 for TCH/AHS channel) for the AMR.

35 The link adaptation process bears responsibility for measuring the
channe! quality. Depending on the quality and possible network constraints
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which performance can be measured by e.g. the frame erasure ratio (FER),
20 the bit error ratio (BER) or the residual bit error ratio (RBER) of the received
data on any traffic channel TCH. For the GSM system, the criteria is defined
~ more precisely, for example, in the document "3GPP TS 05.05 V8.7.1, Digital
cellular telecommunications system (Phase 2+); Radio transmission and re-
ception”. To facilitate the development and implementation of the channel co-
25 decs and to measure the performance of the receiver, a specific apparatus
called system simulator (SS) has been defined, which can be used, for exam-
ple, for type approval purposes. There has been developed a set of testing
loops for measuring the performance of the channel decoder. A predefined
. testing loop is activated in a mobile station connected to the systemn simulator
30 and the performance is measured in regard to several criteria. For the GSM
system, these testing loops are defined more precisely in the document *GSM
04.14 ETSI T8 101 293 V8.1.0, Digital cellular telecommunications system
(Phase 2+); Individual equipment type requirements and interworking; Special
conformance testing function”.
35 These testing loops are designed to be particulariy suitable for the
previous GSM codecs. The AMR codec, however, includes features which are:
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the BTS,§ 0 di8nforatibd! dte TR miufifIs i'vo tBnddiSitive speech frames. In the
first frame, a mode request MR is transmitted from the MS to the BTS,
whereby the MS requests the BTS to use a certain mode in downlink. In the
second frame, a mode indication M! is transmitted from the MS to the BTS,
whereby the MS informs the BTS of the mode it uses in uplink. The informa-

25 tion transmitied inband is always time multiplexed, i.e. every other frame con-
tains current mode, and every other frame contains commanded/requested
mode.

When a 20 ms frame has been received by the MS, it is processed
by the channel decoder. The output of the channel codec is the channel de-

30 coded speech parameters along with the information that was transmitted in-

- band. If that information was a mode command (MC), the MS will modify the
speech mode it uses in uplink according to the command, since MS must al-
ways obey to commanded mode (MC) from the BTS. This used uplink mode
will be signalled o the BTS via the uplink mode indication transmitted inband.

35 Since the former traffic channel frames of the fixed rate channel co-
decs do not include any inband data, there are no existing testing methods to
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codi ng of speech paranmeters, the CRC check failing and the frane is then
de- 20 clared as bdtrom antineorestrdecading bhgowabipk M! fabiows arethcotrset de-

erroneous| Yed#igPEfEpeech parameters, the CRC check failing and the frame is then de-

20 clared as bad. If the former testing loop is activated, the erroneously decoded

speech parameters are looped back to the tester SS. It would be possible for

SS to compare sent speech parameters to the looped back speech parame-

ters to determine the performance of the Ml inband decoder. However, the

channel encoding of the inband bits is much stronger than the channe! encod-

25 ing of the speech parameters, therefore the decoding of speech parameters is

more fikely to fail than the decoding of inband parameters. Consequently, the

measured performance would be the one of the decoder of speech parame-
ters, not the one of the inband decoder.

A new internal test loop has been developed to overcome this prob-

30 lem. In the new test loop the link adaptation algorithm is bypassed and re-

placed by a function that loops back the received inband data. This is done re-

gardless of the inband signalling phase. This leads to two possible situations:

the received MC can be transmitied in uplink as Ml, and the received Ml is

then looped back as MR. In the other possible sifuation the received MC can

35 be transmitted in uplink as MR and received M is looped back as MI. Since

the aim of the loop is to calculate inband decoding performance, the speech
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: response, If no TCH is active, or any test loop is already closed (904), the MS
shall ignore any CLOSE_TCH_LOOP_CMD message (506). If a TCH is active,
the MS shall close its TCH loop for the TCH specified and send back to the SS
a CLOSE_TCH_LOOP_ACK (508). Upon reception of that message the SS
stops timer TT01 (510).

25 After the MS has closed its TCH loop, every inband signal decision
shall be taken from the output of the channel decoder (512) and input fo the
channel encoder (514). Transmitted speech parameters are not looped by set-
ting the input frame to the channel encoder to zero's (516). The inband signal
decisions input to the channel encoder are transmitted on the same TCH up-

30 link to the 88 (518). This is advantageously done regardless of the link adap-
tation, whereby the decoded inband information is directly looped back to the
SS. The SS measures the performance of the inband decoder from the re-
ceived inband signalling pattern (520), for example, by determining the frame

_ error rate for the inband channel (TCH/AxS-INB FER).

35 The content of the CLOSE_TCH_LOOP_CMD message is defined
more precisely in the above-mentioned document GSM 04.14. This message
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the SS stops tinmer TTO1l (510). 25 After“the Ms has closed its TCH | oop,
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| ooped TCHbedigcdidddAxS, then decoded inband signalling information is to

be | ooped back. The val ue of
PSS %\ccoré'[ng to a second embodiment of the invention, the test se-

quence of the inband data modes, which the SS will use, is delivered to the
MS. The delivery can take place either before the activation of the test loop or
during the test set-up. The SS activates the test loop in the MS, for example
by sending the CLOSE_TCH_LOOP_CMD message, and starts fo transmit
25 said test sequence. In the MS, there is implemented a counter, which will be
incremented every time when the decoded inband data does not correspond
with the expected result. When the test sequence is completely looped, the
vaiue of the counter can be either checked from the MS or it can be transmit-

~ ted to the SS, from which vaiue the performance of the inband decoder can be
30 derived.

According to a third embodiment of the invention, the link adaptati-
on aigorithm is remained in active state and the MS follows the mode com-
mands MC sent by the 8. Then only the mode indications Mi according to the
commanded mode MC are fransmitied back to the SS. The speech parame-

35 ters transmitted by the SS are not iooped back from the MS, but they are en-
coded as zeros. The SS compares the received mode indication M! to the sent




X bit indicates whether there is only one full-rate channel active or which
one of the possibly avail able sub-channels is used. The values of]Y Ay Zi{§
bits can be discarded. 20 According to a second enbodi ment of the

i nvention, the test se- quence of the inband data nodes, which the SS will
use, is delivered to the MS. The deli &y can take place either before the
activation of the test loop or during the test set-up. The SS activates
the test loop in the M5, for exanple by sending the CLOSE TCH LOOP_CMD
message, ambds eemsans MCaastiftthapcemespanss the epdencemmandME dasodingere i s

i mpl ement e oy YT ar

hggoded mgand dat tﬁgeoﬂmc&%%%%@%gnd%&%ﬁn eaglxpeé{]&d Pgn??céﬁen t he
test sequeflfégg wilt baiesied| e Sppihe, penferrmangeyef EHOdtehl@dl?@tlﬂiﬁM @e9dig ei t her
checked fr gidiipe M@agureldtby;g@epgrété@éﬁlﬂé ted to the SS, from which val ue

t he performance of ec a 30 derived. Agcording to a
third erbodi nent of aﬁ\?g'ﬁftl IQ'QFFPe%I “Hﬁt"%t&&ﬁ“&ﬁpl)aﬁw&‘@%&f CAMAS

remai ned i appliéd wtedtmgmo@ﬁgutmenl\ﬁ:cbﬁdl??\t@ th@mmﬂﬁncqfhb wﬁ@dssmﬁxlaent by
t he SS. Thﬁ@,ﬂﬁdé ﬁ,{é %b%f ﬁor di nﬁ% %9 nded node
MC are tra AMLERS ?Cge[q%a ar g%'é "%?'a mIpns SP? RPT t ed by
the SS ar eramastarquaitaingavtiich rethéreings; tdatchianey! eneoder-6bide @nasdingr os.

The o9 comisetnaifl SHEbIEP JRUE | Paheet 4" Wln \DufiEasETh R orTand

MC and if they corres node Comma 42 can eously
be rreasi@r emeaﬂlﬁ/\ﬁ%rfor treaam‘an@riwh@waw shaonel snmtdat@r\ﬁoﬂltoﬁbetreeblhej t he

SS, the pers{aqrda@@f@ 'Pﬁe Mﬁ\éog%t@@tagpnc% ggééargleﬁég \n}qjhue%srm@swree by a

separate tes strates an apparatus

f
whi ch can 5@“”%@% B’@nﬁrﬁ‘sts&ﬂ iTFen adigh Blﬁﬁmmﬁlaﬁﬂﬁﬂd@ﬂrﬁ)ete& fFmeHakht i on.
The syst emimgutitoathet marﬁ@l) d@@ﬁ’déﬂ 663, Fhaaniohis erafBiP6| Olconfmises rheans

dom t t
channel - ongdadpr §BARTGs Ps Gt ekl oBeine R et psrrd- o, e
then sufpl ireglta dh@ms”cmchums lgwregl ﬂpthmaysieﬁoﬁmmatdrreﬂﬂlsﬂirtet’ﬂea’gldaprtbtm via a

s ee el Gln B0 bfhddi ol il b7 th8 TP e BREHTPOE B! g b 10

conprises a recél ving cervin ransm ssi on,
whi ch the &Rg&nas C@S@BM abp‘é%c'FhQ putped ohithe t&sir}c\@p ﬂﬁ)SumﬁleﬁiﬂadhéIGhchoder

614. The nplai bﬁcé@@ft@smfo@%c%a W@%Hé%ﬁ@ﬁen@&fﬁecf gétd Eﬁhéﬁf%ﬂbblg&i foest
| oops and for ex cutin é?ﬁlgf |c test | oop accord 15 in

i nstruct i oﬁ@"am) INEAnEET rﬁr%n%mnﬁmgofu torihe ﬂé%t?“] sigplater HO0.

20 The system simulator 600 also comprises a receiving means 622 for receiving
the transmission, from which the channel encoded data is input to the channel
decoder 624. The system simulator 600 comprises comparing means 626 for
comparing the received data to the sent pattern and as a result of said com-
parison, the performance of the decoding can be measured.

25 fFor a man skifled in the art it is obvious that in the course of techni-
cal progress, the basic idea of the invention can be carried out in numerous
ways. Thus, the invention and its embodiments are not limited by the previous
examples but they may vary within the scope of the appended claims.




~used can be defined, for exanple, by the CLOSE TCH LOOP_CMD nes- sage, as
“ descri bed above. The output of the test loop is supplied to the gan- nel .

encoder 618 for encodi ng. The channel encoded data is then supplf dhbig &05
transmtting neans 620 for transmtting,further to the system sinmul ator
600. 20 The system sinul ator 600 al so c&%prises a receiving neans 622 for
receiving the transm ssion, fromwhich the channel encoded data is input
to the channel decoder 624. The system sinulator 600 conprises conparing
nmeans 626 f 1. gpnparing the received data to the sent pattern and as a
.result of 's UMEom pari son, the performance of the decoding can be

nmeasured. 25 For a frem psethod €6k détefrimimd the peHrn@dnteoodédwiing ih bitelecour se

of techni- cal rocga%iess, ihe basi c. i dea, of the mven{.l on can.,be_carried out

' numer ousCOMEYAICEHRN EYSIqlE CORPLRINGT dgGadpt and AESTHEAPBAHIS fFSYR i t od

by thg gre?/;j;lp'mg tesk alaga ¢s theltdecbasr, thy maﬂmd\/\bmmprisin?ega?mamQ)temhmta :
appended_cl gj 1T ' g s : for determning the

~ perfornma ce(?dJHB'a%@%gpﬁﬁ??lﬁ&gépé%égn%%dcﬁpgﬁiBg%St em conprising a
decoder and a t est itnanspifingathesesbdataufyompthgi tagting:apparatus tothehdecsissder |

t he net hod L SihRO Latd g £t pdata conprising channel coded

paraneters fgﬁg@?g@gga cgg_tgg?a%fré]aﬂlsiméﬁt Pﬁfq the test data fromthe testing

apparat us to the dedgdwstingraleesiqpay, olcingr iabaed data iy the decededtest | east

~a part of tdggl nband data fromthe decoded test data, 10 bypassing a |ink

adapt ati on process of the decader, transmitting.at |least the part of the

i nband d8ta back t PYRASSINGAR ﬁ'ﬂbad%ﬁ?ﬁp&geséﬁgt%g@?‘?ﬁ% ng the perfornance

of decodi ng by conpeangigittifiteat leass thepattasf thelinbahdldate back tdthe exstinged

i nband dat a I#qul‘ggl% taﬁat apparatus. 15 2. A nethod according to claiml1, ¢ h
e ' .

aract € by activating a-traffic channel of the

t el econmuni cati on syeteaminyy thee petfoananee of kgcodiagt s coowasingdhe trans-
St | SETEANS 88 b 1 SBRCRRER RO O imdocoder 0
in 20 t'he uplink t2-a‘?~m@h@%&lﬁ%ﬁ!“%t° glaimined s staigzad by aim2, ¢ h a
ract er i z e d#ivating a traffic channel of the telecommunication system before
transmitting the test data, and - _
transmitting the test data from the testing apparatus to the decoder
~in the downlink traffic channel and from the-decoder to the testing apparatus in
20 the uplink traffic channel.
3. A method according fo claim2,characterized by
transmitting the inband data back to the testing apparatus in the first
available uplink traffic channel time frame. |
4. A method -acco_rding‘to claim2or3,characterized by
25 transmitting, prior to transmitting the test data, a message from the
tesﬁng apparatus to activate a test loop in the decoder, which test loop is im-
plemented in functional connection with the decoder and
acknowledging said message from the decoder to the testing appa-
“ratus, in response to the traffic channel being activated.
30 5. A method according to claim4,characterized by
the message is a bit combination of CLOSE_TCH_LOGP_CMD
message according to the GSM system. _ - _
6. A method according fo any preceding claim, characterized
in that
35 ~ the channel coded parameters are speech parameters.




. : ' : ~ i ey e
~transmitting the inband data back to the testing apparatus in the1 (l’?gg 2005
~available uplink traffic channel tinme franme. 4. A nethod according to claim
2 or 3,characterized by 25 transnitting, prior to transnmitting the test
data, a nessage fromthe testing appargius to activate a test loop in the
decoder, which test loop is im plenent I n functional connection with the
- decoder and acknow edgi ng said nessage fromthe decoder to the testing

appa- ratus, in respgnse.to,the ffic c bei. clivat . . A
met hod accordi ng t?pg‘t '&H%FHOA’, _égcq{&g%rtoaary ,5}%@8&#19 @é'ﬁg&%ér ﬂcf%ggig eis a
bit conbi ndtyi on of CLOSE TCH LOOP_CMD nessage according to the GSM system -
6. A net hod -accordi Va6 ' | A : il edin
that 35 the channel co@gaﬁg_atpg_ngﬁ&g%gr% gpg%%@%g%g%%@gfgf n‘f%d% !RE%&ZOOS 15
7. A net hodioac@®bl) inbagdrdata figidineAMIR fuf-rateapihalirate apeeeh ghanrely | z e d by
determ ning the perd of BEGRy Hopahals Sor dReOGhiAMgOhaBERoiMahc@ i td @R-(M )
“inband data field in AVR full-rate, or haIf-qui%e speech channel.. 5 % A
testing app@deruwhich teatingrRpaiatds isnaaRggH MRS ﬁq;pngllwggneg@gp,to #ch
Eﬁstitngt apRigoddes, t'{mét@étrn-@rm@h_rmsttﬁmﬁpmmg onal | y co][mect-ed to the decgder,
e testing apparatus _conprising a £onposin ans r PQsi N es ata
conpri sing channel a coged Mﬁ%@r@r%“?ﬂ%ﬁﬁegaggt% Eé%%gﬁ.' ngl?éqr}egr for
- transm tti npdedepdrastetelatand iobahd daécoder for. decod- ing, characterized by

~further I Sir ' s k g d
to bypatd Trs |1 e SRaTer i QERRRIAY 1R DRI o e e

. . € east
part of théngniednaraatte r the di1by fudheneompiEsing or det ermi ning the

per f ormance of deCQﬁHn‘%lliﬁﬁ f8Ehs RS ddHHind'8 donfRand 6 ek HBBadsH t@aégﬁwa@@d the
recei ved i nband dqiag a. 9. testing apparatus according to claim8, ¢ har

act e r i Atselink a¢aptatign PfAeeStest i ng apparatus is-arranged to activate a
traffic channel tovifgteivenfodecenaig aelkastpdrt sfithedihbamg dai) ande test data,

15 a corhparafor for determinihg the performance of decoding by com-
- paring the transmiﬁed inband data and the réceived inband data. '
, 9, A testing apparatus accordingto claim 8, characterized in
that the testing apparatus is arranged to '
activate a traffic channel towards the decoder before transmitting
20 . the test data, _ : |
transmit the test data fo the decoder in the downlink traffic channel,
and |
receive the test data from the decoder in the uplink traffic channel.
10. A testing apparatus according fo claim 9, characterized
25 in that the testing apparatus is arranged tdlr 7
transmit, prior to transmitting the test data, a message to the de-
coder to activate a test loop in the decoder, which test Ioo'p is implemented in
functional connection with the decoder and '
receive an acknowledgement of said message from the decoder, in
30 response fo the fraffic channel being activated.
11. A mobile station, comprising
a receiver for receiving test data comprising channel coded parame-
ters and inband data from a testing apparatus,
a decoder for decoding the test data, characterized by fur-
35 ther comprising




transmt the test data to the decoder in the downlink traffic channel, and
- receive the test data fromthe decoder in the uplink traffic chazn—lelnm leta
A testing apparatus according toclaim9, char act er. {'1)5
that the testing apparatus is arranged to transmt, prior to transmtting
the test data, a nessage to the de- cod® to activate a test |l oop in the
decoder, which test loop is inplenented in functional connection wth the

decoder and receive an acknow edgenment of s |d nessage fr t he decoder, in
30 response to the & rﬁFﬁ"”Q:"@?dﬁfgf e e ?\?ﬁ?%@ﬂ ? %@6‘ qeaéag'ioé"t‘ion,

conpri sing tﬁeﬁg@gﬁy@{eg‘t@@tg,ecel ving test data conprising channel coded
parane- ters and inba aratu ecoder,, for

data fr d
etoding the teat dantonad et 2ontalingth ARE3uahERon Brice e %  , 5
Zags 16 extgomler tonbe bypassddyraneixtracting at | east part of the inband data -

adeptat 5o process yarfiiiey EORRAMIHREERNR <Lk SOy BbhittabeBte, (o
transmittirg the testingtappapalis. of the inband data back to the testing
apparatus. 12. A mobi e skl QQtld’W%@E {PelsiA! 11, jc1h f‘ﬁ‘r?ibﬁeq‘n' n L

that the inband data is arranged t ansmtted’ bac e-testing
apparatus itha@the first available upllnk traffic channel tlrre frame.

the inband data is arranged to be transmitted back to the testing
10 apparatus in the first available uplink traffic channel time frame.




