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met hod for neasuring the perfornmance of decoding in a tel econmunication
system 5 In wireless digital teleconmunication, the anal og speech inform-
tion has to be encoded into digital formand then secured by channel coding
before transm ssion to ensure adequat eéoi ce quality, when receiving the
sig- nal. For exanple, in traditional M speech codi ng, speech codecs have
had a fixed rate. There has been two full-rate speech codecs and one

hal f-rate YpsiiAeriboneger chaffel todecsSM system The full-rate speech
codecs have tsﬁﬁ ac:)ut 'gt bit rate of EItﬁ 13 or 12,2 kbit/s, whereas the

hal f -rat'e speech codec delivers the output bit rate of 5,6 kblt/S These

output bi ts repr eserid iidefith Rilates 4 nBBRAREorASATRI I thedetioiRlnEalp t he

channel codger. ,The channel codjn is the set of functions responsible for

addi ng redﬁ#ﬁ?&ﬁﬂlﬂ ha qnﬁ?’HP‘ﬁ’ﬁ @%ﬁyﬁt@r@requence The coding is usually
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node. There are severa criteri ecs used, for
Thus, all traditional GSM codecs operate with fixed partltlomng be-

tween speech and channel coding bit rates, regardiess of the quality of the

20 channel. These bif rates never Change unless a traffic 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 partitioning between speech and channel
coding bit rates according to the quality of the channel, in order o deliver the
best possible overall speech quality. The AMR speech coder consists of the
multi-rate speech coder, a source controlled 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 muiti-rate speech coder is a single integrated speech codec with eight
source rates from 4.75 kblt/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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error ratio 1 7 AUG 2005 2 (RBER) of the received data on any traffic
channel TCH. Furthernore, to en- able to automate the neasurenent of the
performance, there has been devel - oped 3 set of testing |loops. A set of
predefined testing | oops are inplenented® into the nobile station connected
to a systemsinulator. The systemsinulator 5 - activates a specific test
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GRPSf r ames, which are then
transmtted_ to the decoder for decoding. The decoder decodes the
si gnal | i ng BHehdppeription ¢frtive inkentionei ved two test data frames, transmts

decoded signallin a.fiel back to the testing apparatus encoded in one
frane backgt o t hegtﬁ%i P&@&S&be invention is thus fo pn vnd%pan improved method

and an apparatus implementing the 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 petformance 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 a signalling data field in a signalling frame format,
which is then mapped into two consecutive frames, which are then transmitted

to the decoder for decoding. The decoder decodes the signalling data field

30 from the received two test data frames, transmits decoded signalling data field
back to the testing apparatus encoded in one frame back to the testing appa-

ratus, whereby no speech parameters or any other data is transmitted. Then.

the performance of decoding is determined by comparing in the transmitted
signalling data field and the received signalling data field in the test apparatus.

35 Another embodiment of the invention is based on the idea that
when the performance of decoding is measured in a telecommunication sys-
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the performance of decoding is determ ned by conparing in the transmtted
signalling data field and the received signalling data field in the test
apparatus. 35 Anot her enbodi nent of the invention is based on the idea that
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supplying test data to the decoder, the neasurenent is started by
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connection wth preferre aodi nents and wth reference.to th ttached
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ing testing apparatus can be utilised with only minor modifications.

Brief description of the drawings

In the following, the invention will be described in greater detail in
20 connection with preferred embodiments and with reference to the attached
drawings in which
Figure 1 shows a radio system which uses the method of the inven-
tion;
' Figure 2 shows the general structure of th'e. channel encoding chain
25 in the encoder;
Figure 3 ililustrates the formation of TCH/AFS frames for different
codec modes;
Figure 4 illustrates the formation of TCH/AHS frames for different
codec modes;
30 Figure 5 shows a flow chart iliustrating the new testing method ac-
cording to invention; and
Figure 6 shows a block chart illustrating the testing apparatus im-
plementing the method according o invention. .




codec nodes; 30 Figure 5 shows a flow chart illustrating the new tekfi At 2005
met hod ac- cording to invention; and Figure 6 shows a block chart
illustrating the testing apparatus im plenenting the method according to
invention. 1 1 AUG 2005 4 Detail ed description of the invention The

invention will be described in the following nore in detail, using the GSM
systemas a preferred platformfor the ehbodi nents of the invention. The

i nvention is, however, not limted to the GSM systemonly, but it can be 5

utilised in.apy correspondi ng system where the inplenmentation of test |oops
counters sinq?{%{“e,dp‘?‘mm?“ﬂ%éh@ﬂﬂYéﬂt'@he i nvention can be applied, for
exam pl e, t-othe\:ﬁ%\/ﬁl i DL yi.si,on |.tiple Access). Systens,
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shows an ex@ffpeMosysiens aspqusfareatl platfpsn doy thecsrabpdiments 19 tioé invention.
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subscri ber weengimtie AMRO(Adaptive Multiolaitd caeleens aldosugpsredice. The radio
system presented i n=:El Q- 4 Uk n._for.instance be a . GSM system and f he
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and RATSCcHire 1 can for instance be a GSM system and the TDMA multiple access
method, for instance, can be used in the radio system.
In the GSM system, there are several logical channels, which are
20 ftransported on the grid of the physical channels. Each logical channel per-
forms a specific task. Logical channels can be divided into 2 categories: the
traffic channels (TCHs) and the control channels (CCHs). GSM speech traffic
channels are TCH/FS (Full Rate Speech Channel), TCH/MHS (Half-Rate
Speech Channel), TCH/EFS (EFR Speech Channel), TCH/AFS (AMR Speech
25 on F_R Channel) and TCH/AHS (AMR Speech on HR Channel). Furthermore,
there are several control channels defined in GSM, most of them being used
to set-up a call and for synchronization. However, SACCH (Siow Associated
Control Channel), FACCH (Fast Associated Control Channel) and RATSCCH
(Rob_ust AMR Traffic Synchronized Control Channel} channels are involved
30 while an AMR call is active. Both SACCH and FACCH are used for transmis-
‘sion of signalling data during a connection, but there is one SACCH time siot
allocated in every 26" TDMA frame, whereas FACCH channel is used only if
necessary. Also RATSCCH, which is used for modifying the AMR configura-
tions on the radio interface during a connection, is used only if necessary.
35 When FACCH or RATSCCH are needed, they are allocated the necessary
time slots by “stealing” them from TCH speech frames.
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time 25 envi ronrren.I.hese output bits representing the encoded speech parameters are

20 fed into the channel coder. The channel coding is the set of functions respon-

sible for adding redundancy to the information sequence. The coding is usually

performed on a fixed number of input bits. Higher coding gains are achieved

by increasing the complexity of the coding. However transmission delay and

limited hardware resources limits the complexity that can be used in real time

25 environment.

in the following, a reference is made to Figure 2, which illustrates

the channel encoding chain in the encoder. The channel encoding of speech

parameters consist of several blocks. Bit reordering (200) is performed to the

hits of the speech parameters according fo subjective importance, dividing the

30 bits into categories 1A, 1B and 2. For the most important bits, i.e. class 1A

bits, a CRC (Cyclic Redundancy Check, 202) is computed. The CRC tech-

nique transmit few additional bits that can be used by the receiver to detect er-

~ rors in the transmitted frame. Class 1B biis are not protected by CRC. Both

class 1A and 1b bits are protected by convolutional encoding (204), which is a

35 method to add redundancy to the bits transmitted in the channel. The convolu-

tional encoder produce more output bits than input inputs. The way redun-
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20 ing blt rate would increase the overall speech quality. The development of this
idea led to the standardization of the AMR codec.

AMR codec adapts the error protection level to the radio channel
and traffic conditions so that it always aims to select the optimum channel and
codec mode (speech and channel bit rates) to-achieve the best overall speech

25 quality. The AMR codec operates in either the GSM FR or HR channel and it
also provides the user with speech quality comparable to wireline for the half-
rate channel in good channel conditions.

The AMR speech coder consists of the multi-rate speech coder, a
source controlled rate scheme including a voice activity detector and a comfort

30 noise generation system, and an error concealment mechanism to combat the
effects of transmission errors and lost packets. 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. The speech co-

der is capable of switching its bit-rate every 20 ms speech frame upon com-
35 mand.




and traffic conditions so that it always ains to select the optimum channel
and codec node (speech and channel bit rates) to achieve the best! BVetRaI2005
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change without the ln‘Ft)ervent:on of L3 signalling, enabling fast transition be-
15 tween mode, when channel conditions are varying.
' Figure 3 illusirates the formation of TCH/AFS frames for different
codec modes. Using for example the 12.2 kbit/s case, the frame is built start-
~ ing from the 244 bits output by the speech codec. The speech frame bits are
reordered and divided info class 1A (81 bits) and 1B (163 bits). For the protec-
20 tion of the 81 class 1A bits a 6 bit CRC is computed. 4 tail bits are added to
the block of 250 bits, which tail bits are used for termination of the channel
coder. 2 rate convolutional encoding is performed over the block of 254 bits
(244 + 6 + 4), resulting in a block of 508 bits. The block of 508 bits is then
punctured, thus reducing the number of bits fo 448 bits. Finally, 8 bits contain-
25 ing inband data are added. The final block of data is 456 bits long.
As shown in Figure 3, all the TCH/AFS channel encoded frames
have the same length (456 bits) even though the number of bits in the input
(the speech parameters) differs from mode to mode. The different number of
input bits are encoded to exactly 456 output bits by altering the convolutional
30 coding rate and the puncturing rate for each mode. 456 bits sent per every 20
ms, resulting in the gross rate of 22,8 kbit/s, make use of all the bits available
from the full-rate traffic channel of the GSM system.
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perform channel quality estimation for their own receive path. Based on the
20 channel quality measurements, the BTS sends to MS a Codec Mode Com-
mand (CMC, the mode to be used by MS in uplink) and the MS sends to BTS
a Codec Mode Request (CMR, the mode requested to be used in downlink).
This signalling is sent inband, along with the speech data. The codec mode in
the uplink may be different from the one used in downlink, but the channel
25 mode (full-rate or half-rate) must be the same. The inband signalling has been

designed fo allow fast adaptation to rapid channe! variations.

The network controls the uplink and downlink codec modes and
channel modes. The mobile station must obey the Codec Mode Command
from the network, while the network may use any complementing information

30 to determine downlink and uplink codecs mode.
The speech codec is continuously monitoring if the user is speaking
- or not. Typically, a phone user speaks less than 40% of the time. When the
user is not speaking, it is possible, if enabled by the base station, to stop send-
ing bursts to BS. This has the advantage of saving MS battery power and de-
35 crease the air interface interference. If a transmission would be suddenly
halted for the time the user doesn't speak, the uplink user would be annoyed
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which indicates the speech beginning before SID_FIRST is completed on
20 TCH/AHS. |
| All these new frame types are identified by a special marker, to al-
low detection by the receiver. All the frames can be used by the receiver to
keep on DTX staie machine synchronization and to keep up-to-date inband in-
formation. Only the SID_UPDATE frame transmit parameters that can be used
25 by the speech codec, i.e. the noise parameters. SID_UPDATE frames convey
35 bits used to code the silence parameters. All these bits are prote‘cted by a
14 bits CRC. 4 tails bits are added fo the block of 49 bits. ¥4 rate convolutional
encoding is performed over the block of 53 bits (35+14+4), resulting in a block
of 212 bits. A marker of 212 bits is joined to the 212 bits containing the en-
30 coded noise parameters, Finally, two 16 bits long patterns containing inband
data pattern are added (one for Mi, other one for MR/MC). The final block of
data is 456 bits long, even in the case of TCH/AHS.
According to the channel coder DTX state machine deﬂnl’uons for
~ the first frame identified as silence by the speech codec, a SID_FIRST frame
35 must be encoded. If no speech is detected in the following frames, the MS will
not transmit anything for the next two frames, then channel coder will encode
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special handling of the encoded speech frames by the network is required.

20 This special handling is called the Tandem Free Operation (TFO). The

- RATSCCH (Robust AMR Traffic Synchronized Control Channel) mechanism

may be used in case of TFO to modify the AMR configuration on the radio in-
terface without using additional L3 signalling.

Each RATSCCH message consists of its RATSCCH message iden-

'+ 25 tifier and potentially message parameters. In total 35 net bits are available for

each message. So far, 3 different requests carried over the RATSCCH proto-

col have been defined. Only one request is transmitted per RATSCCH frame.

The first request is to change the phase of the Codec Mode indication (CMI)in

downlink. Because inband bits are time multiplexed, one frame contains CMI

30 and the next one contains Codec Mode Request CMR. This message will

change the meaning of the received inband bits. The second request is fo

change the AMR configuration on the radio interface without interruption of the

speech transmission. The request contains several parameters: Active Codec

Set, Initial Codec Mode, and some pairs of threshold and hysteresis values.

35 The thresholds and hysteresis values are used to modify the behavior of the




In two transcoder units in the network i s undesirable. Consequently,

methods for preventing this so-called tandem coding have been detel djid 2005
for exanple in the GSM system Because this is not the default behavi or of
the network, special handling of the encoded speech franes by the network
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for each Rm@mm\amgsgg’@naaa@t for the channel codecs used m the GSM system,

which performance can be measured by e.g. the frame erasure ratio (FER),

20 the bit error ratio (BER) or the residual bit error ratioc (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 system 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 TS 101 293 V8.1.0, Digital cellular telecommunications system
(Phase 2+); Individual equipment type requirements and mterworkmg, Special
conformance testing function”. '

35 These testing loops are designed to be particularly suitable for the
previous GSM codecs. The AMR codec, however, includes features which are
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channel coding algorithms are thor- oughly specified. Instead of specisyi '2985
t he channel decoder algorithm per- formance criteria are defined and hav

to be net by the Ms. There are several performance criteria set for the
channel codecs used in the GSM system i ch performance can be neasured

by e.g. the franme erasure ratio (FER), 20-the bit error ratio (BER) or the
residual bit error ratio (RBER) of the received data on any traffic
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7 SID_UPDATE frames)
ONSET - |ONSET frames precede the first speech frame of a speech
burst
NO_DATA Nothing useable (for the speech decoder) was received. This
: applies for the cases of no received frames (DTX) or received
FACCH or RATSCCH or 8ID_FILLER signalling frames.

Since channel decoder is called on a 20 ms basis, the channel de-

15 coder is invoked twice when a frame mapped into two consecutive speech

frames (the TCH/AHS SID_UPDATE and the TCH/AHS RATSCCH frames) is

~decoded. In the TCH/AHS SID_UPDATE case, the first frame is classified as

NO_DATA and the second frame is classified as SID_UPDATE. In the

TCH/AHS RATSCCH case, both frames are classified as NO_DATA for the

20 speech decoder. In addition to that classification, one of the two frame will be
signalled as RATSCCH for the RATSCCH protocol handling block.

According to the existing loop principle, the type of the frames
looped back by the mobile station is based on the type of the used perform-
ance loop. If the loop is testing channel decoding performance of speech

25 frames, speech frames are looped back to the SS. If the loop is testing
SID_UPDATE decoding performance, SID_UPDATE frames are looped back
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are classi fYYI4E SRECBATIRMES- Bice Yo opmec fraiiic shennel irargsiafitba fedt hat
TS50 o s hAnesodse, b heaTt s it sal e PASFINEY L
the t ypepo&“?@‘ﬁtm#ﬁhné’mgﬁg%gé‘ﬂn § ng‘itir‘&"fi mea%tffhtg %WQW Y ed-'ﬂJ 'Ito he
type of thedewsihgef RATBCGHs $I0AJPDATENgansmigsiod dreTCHIAHS) dhihel de-
gLy PRI ArBheB1E S0 45 AR SEEE TR i A0 B
frames are eqgippenbystem Bimua®rsd) syachrontationprebipmst witl odctir.t akes 2
Do s o SRS IGNROLR LS BBRlitha the pRRgRal e A
-~ back by the MS. will _ge SID_UPDATE parameters (for SID_UPDATE perform-
ance loop) and RATSCCH parameters (for RATSCCH performance loop). In
15 this situation, the SS can measure correctly the performance of RATSCCH
and SID_UPDATE channel decoder. |
: However, if the test loop is closed in wrong phase, the information
- sent back by the MS will be all zeros. For SID_UPDATE performance loop, the
-~ loop will occur at a time where NO_DATA is signalled to the speech codec.
20 For RATSCCH performance loop, the loop oceurs at a time where frame is not
signalled as RATSCCH. This will result in an error situation in the SS and the
performance of RATSCCH and 'SID__U PDATE transmission decoder cannot be
determined by measuring from the received data.
v A new internal test loop has been developed to overcome this prob-
25 lem. In the new test loop, when the received RATSCCH or SID_UPDATE
frames have been correctly decoded by the decoder, the decoded RATSCCH
parameters or silence parameters are taken from the output of the decoder
and looped back as an AMR speech frame. The rest of the speech frame bits
are encoded as zeros (erased frame). The speech frame is then encoded and
30 transmitted to the SS. Because speech frames last only 20 ms, two frames will
be looped back o the SS. One of them contains the decoded parameters (si-
lence parameters or RATSCCH parameters), the other one contains no useful
information. Because the parameters are looped back, the performance of the
SID_UPDATE or RATSCCH transmission decoder can advantageously be de-
35 termined.




RATSCCH and SI D- UPDATE transm ssion when using the half-rate channel 5
TCH AHS. The problemis due to mapping of the actual frane into ivwﬂsb‘enﬁggkj
secutive speech franes. Since the fornmer traffic channel franmes of the
fixed rate channel codecs only include frames with duration of one speech
frame, the exi sti ng testing nethods caa ot be used for neasuring the
performance of ~decodi ng of RATSCCH or D UPDATE transm ssi on on TCH AHS.
If the de 10 coder performance is trled to be neasured with current test
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when tnd0r ISR S Y RGRMEALY hEMRETR? S dhen, SRS U LT LT
decoded by Whishdet®adime tinait fmrdbdédSRATsémhsqodfamﬁmss actied,| gmarey test
araneters t aken th ut t he co back_as an
RNR speech ?Pgm%Th g"requ, fc! eoosp e frg?reg bﬂfi %ﬂg"enggﬁgr as®P¥r os
(erased frawePSEHLC @.de@@erGMPem%SﬁQ@rﬁ@ﬁ);dﬂ@dT@hHi539c:tiV®,rttlmi MSedhald t he
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TRLE el b e L RN R e
i nf or mat'i onstope timesd Tdie(Gd@anmet ers are | ooped back, the performance of the
LD UPDATE o1 RATSOGH (EMRSRAe I daseier ER A Rl aseaisbia e e 22
i | | ustr at edevgry Hrame identified as valid SID _UPDATE or RATSCCH frame shall be
taken from the output of the channel decoder (5612) and input to the channel
20 encoder (514). The data bits of the SID_UPDATE or RATSCCH frames plus a
adequate number of fill bits are encoded as an AMR speech frame (616). The
‘speech frame including only the data bits of the SID_UPDATE or RATSCCH
frames are transmitted convolutionally encoded on the same TCH/AHS uplink
' ~ to the SS (518). If a valid SID_UPDATE or RATSCCH frame is not detected by
25 the decoder, this is indicated to the SS by setting the speech frame fo be en-
coded as zeros, and fransmitting this convolutionally encoded frame on the
same TCH/AHS uplink to the SS. This could happen, for instance, if the re-
ceived frame pattern is not identified as a SID_UPDATE or RATSCCH frame
pattern, or the frame pattern is identified but the CRC bits are corrupted.
30 The 8S determines the performance of the SID_UPDATE or
- RATSCCH frame decoder from the received erased SID_UPDATE or
RATSCCH frames (520), for example, by determining the erased valid
SID_UPDATE frame rate (TCH/AHS EVSIDUR) or, respectively, the erased
valid RATSCCH frame rate (TCH/AHS EVRFR). |
35 The content of the CLOSE_TCH_LOOP_CMD message is defined
more precisely in the above-mentioned document GSM 04.14. This message




reference to the flow chart in Figure 5 To establish a. transpdremiig 2005
testing loop for TCH frames, a TCH nust be active between the SS and t‘f’ng
M5. The TCH is preferably half-rate channel specified in the GSM system
The testing loop is 5 activated in an M5 by transmtting an appropriate
command nessage to the MsS, which co can be, for exanple, a CLOSE
_TCH LOOP_CMD nes- sage according to the GSM system The SS orders the M5
to close its TCH loop by transmtting a CLOSE _TCH LOOP_CMD nessage (500),

speci fying; oqhe ; @E?js b Bhigp .
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TTO1 (502) saggiosnprisassioar infesmation elenagntsha puetoce! disspiminaior fieldandray | s
active, Or <xiyin #i8Pbbth R 8f fslirbGiidand b&Rg\Rfipkal horapr-e any
Q%E_Tmi%nd%&%é%égbzﬁﬁﬁh@ Tcﬁlﬂzrs 2ctril V’F gpe M5 shal | P cl ose
its TCH | o&PaiBi gt g @487 ase@nd Tdadiendlo! 1A o3 Messnge type
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i mer . : er . s.clo its e deco r ers
for " every RIRaIaREe o pidat O FioEE subrerensel fAR o B RETERT e
t aken fr omgpeeificuhpaningf intdefinifpativeenedsagel eonfeht 2ndahdy iang ealied X, Mg Lhannel
20 encoder- . i f TE or RATSCCH franes plus a
adequat e nLié‘r%éého?'g]ﬁrﬂ%b%r%sé%rsg)a«g‘%gg%l%ﬂgg " AMR speech frane (516). The
speech frane i ncl udiheyactinationhef thettesting opf actaedisgtioUhpAmERtiornReas6eH
frames afre h e ' e ) AgReUR! | NK
to the S (HPEHEREEy SR Pt MR e R Rl D AREsdae fone i "oy
25 the decdhersparaibiisiis advantagicayshioalsnaliasaipy & eperiiig MerNiag & A8TINNGMe to
be tGR COthﬁe?ﬁC;ivﬁ@é coﬁ{éﬂml’i.t'{ﬁi@&hﬁéwtgistrﬁﬁ] be%aﬂ@als,\éfdﬁtaxaﬁmb{c o @W?%nfrarf?
on the sane | nk to the SS. This coul d happen r jnstance, i
The ro- corGRng MisCyll baVRG Vel oo noviesage GHRT e detredbiScoH
frame pat tg g@¥imlart Hsig chrimativat. tRornesiasnpidethia folledirzubit tdoentiREtidn coular e
corrupt ed. eSS, deter the far - r
RATS_CCHqgr a%daﬂ'i%cgz"@r %"ﬁﬁqtaﬂgsqélg’eﬁ"ggé%grtﬁgg@?@?bqtggﬁAﬁéﬁo'ls agi%%f rames
(520), for sewaling 8]DbYPIAHEE fiamesy thérevalidaSi WBDAJTE fsaibelwBal® Bitae r at e
(TCH AHS EV. ] [ : (@1} Jqat e
(TCH AFS B, RaspoiRen) Afeter %*QW@?@&@%%%E&%@ s
defined noard grdsinseaninprihehd thedoepedkdCrbird HebBiidntSeasine RASCER s
nmessage frames, then valid RATSCCH frame erasure is to be signalied. For a skilled
- 20 man, it is obvious that also any other appropriate bit combination can be used.
The value of X bit indicates whether there is only one fuli-rate channe! active
or which one of the possibly available sub-channels is used. The values of Y
and Z bits can be discarded.
According o a second embodiment of the invention, which particu-
25 larly applicable to RATSCCH fransmission, each of the received RATSCCH
frames is taken from the ouiput of the decoder separately. The first frame is
i d ly. The first f i
calied RATSCCH MARKER frame and the second frame is called
RATSCCH_DATA frame. Both the RATSCCH_MARKER frame and the
RATSCCH_DATA frame are taken from the ouiput of the decoder separately
30 and they are input fo encoder as a RECEIVER _MARKER frame and a
RECEIVED_DATA frame, respectively. If the RATSCCH_MARKER frame is
not identified or the RATSCCH _DATA frame has a corrupted CRC, a
BAD_FRAME frame is input to the encoder. Both the RECEIVER_MARKER
frame and the BAD_FRAME frame consist of a predefined pattern, whereas
35 the RECEIVED_DATA frame comprises the data bits transmitted in the
RATSCCH_DATA frame. All the looped back frames, ie. the




1 7 AUG 2005 15 is only sent in the direction SS to Ms. The 171 AUG 2005
CLOSE _TCH LOOP_CMD nes- sage conprises four information elenents: a
protocol discrimnator field and a skip indicator field, both having

l ength of four bits and being defined nore pre- cisely in the docunent "GSM
04.07, sect. 11.1.1 and 11.1.7, a rressaglgstype 5 field having |l ength of
eight bits all defined as zeros and a sub*channel field having also |ength
of eight bits. Fromthe sub-channel field bits five bits have a specific

meani ng i n g0 t s ag ntent an ey.are_ called X Y, Z A and
B bits. Thr Eblﬁ]yg@a'rh?? ar e bﬁ?ﬁ’oesa %% z&‘%.ﬂ—ml\&ti\f@m%n ahdt hdhe
E ‘ﬁst ICE%S :50%4 %@T fietmae bapietémodmhf aie mdppém%!fﬂe!iﬁ@ﬁahye.t'mé's 0}‘
e 2 RESS e r its is advant ageously
al so all oc?ﬁ.'ed a scﬁgﬁ_i b rfeaigﬁier)l(g |pgg’d%$iwgggp$$@ ﬁ@g‘oead@%rg Enest ohi s
new bi t. can'BeSReGGeHame pite adensinsodedasizeroghema RATSGOH DATAGHING.
havi ng vl UEhis 28, me- e T8 S5a0faf | By ecBe B tdLular Dbit
conbi nat i orlatfé%r %‘EXW m{gk O%ﬁi%tcﬁﬁé gghbqﬁ];#a\mggﬁ %‘ﬁ?ﬁag@g 'dn‘f:é’%!f"
defined: ASG OB 2 GC RKER fraie is always seperted Back o tha SIS, AlS
sendi ng S| ByoRDrTEsdticambetwddrethe/ MS &nd! M@@“ﬁ%&ﬁeﬂﬁg Belidq! BePe
Si gnal_l ed. dﬁ%@eﬁ@hﬁghﬁs g%gtt $%e)%%ggtthéfé$ishnat [ ?ﬁ% %t@iﬁgé@%gh ne%: : ﬁghO, B=1
and C=1, meaning tha shayer : iy CR&TSEskch
frames, thdf@m0alid RATSCCH frane erasure is to be signalled. For a skilled
20 man,qgt is obvi gy, I : ther apprapri-ate bit conbi nation can
be used. The value of&gﬂgi@ %ﬁﬂ@é@?%&ﬂﬁ&%?%H}V@“F'Qnomeysmmmw-rate
channel actiPPeof the {tamen ranemissiar betvosear tihy NS arichitee SSUftoWIBARRIpHink B
used. The \@hues gEhi¥ved sy ZdAi irscar ded.  Accarding to a second
enbodi nent %}‘ t he | nvenir%, e\?‘ﬁgﬁﬁ’%‘% ?t&ﬂ*ﬁ?@% ﬁ%ﬁley rﬁ‘ﬂ%??réa%reg?‘ﬁn SCCH
‘transmissi & hé‘sé%lﬁﬂoafaft ¥plide Bposmissiarsoehenfthartest lospt iakaosdd:. oFhis veayout put
of the decdberessiped ®RATSCCFer §iD SUPHEAIE - ER frame
and thejgseg qréﬁi% cal | e%ﬁgSCCH DA‘FE??er m%ﬁﬁgﬁﬁgh%EMRKER
franme and the _ P OREK 1y 8 & Rregefineshirame, endpie otffert meckizcoder
separ at el y gD fanihe: incheordsatigruis readeicoder as a RECEI VER_ MARKER frane and
a RECEI VED_DATA fr, : [ uel f. th TSCCH MARKER franme is not
i dentified_or t htg RAig&hﬁ%ﬁ%ﬁ?ﬁﬁ@%@@"@?'ﬁdﬁ#%ﬂ@@%t SYROhFIRisAE f r ane
i s input t6'°ﬂrf§f Rclbaae. transrissing REGEEVEIRMNRKER] the SS (downlink/uplink),
especially when sending RATSCCH frames at half-rate, can be achieved by
20 Imposing the MS to cancel the RATSCCH frame currently being sent if a valid
RATSCCH frame has just been received. The RATSCCH parameters of the
valid RATSCCH frame are then looped back in uplink RATSCCH channel. Al-
so this way the received RATSCCH frame will automatically be transmitted
from the MS back to the SS in a manner where the synchronisafion is
25 explicitely specified. '
The block chart of Figure 6 iliustrates an apparatus which can be
applied in testing configuration according to the invention. The system simula-
tor 600 comprises a generator 602 for generating random/constant speech pa-
rameter patterns, which are then input to a channel encoder 04 for encoding.
80 The channel encoded speech frames are then supplied fo a transmitting
means 606 for transmitting further via a channel simulator 608 to the mobile
station 610. The mobile station 610 comprises a receiving means 612 for re-
ceiving the transmission, from which the channel encoded speech frames are
input to the channel decoder 614. The mobile station 610 comprises means
35 '616 for implementing test loops and for executing a specific test loop accord-
ing to the instructions given by the system simulator 600. The test loop to be




frame and the BAD _FRAME frame consist of a predefined pattern, erﬁﬁg 30'?)5
t he RECEI VED DATA frane conprises the data bits transmtted int i &
RATSCCH DATA frame. All the | ooped back frames, i.e. the 1 ? AU G 2005 16
RECElI VER_MARKER frane, the BA FRAME frane and the RECEI VED- DATA frame can
be encoded and mapped to a 20 ms frane. 17Th| s 20 ns frane can be, for
exanpl e, an AMR speech frane, where the rest of the speech frane bits are
encoded as zeros, or a RATSCCH DATA frame. 5 This 20 ns frame is then
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by set t §ngTRas/sRhimIIRMY GO ERORBNSe AredoYRGiMikans B205D! Eiemgind

uplink tra Ssi on, e s cl recei ved
AATSCaH 01 B BRGR BRSO et WIS Ui, POABAe eopgon data ewit 10 818 el m ¢ he
MS back todtbed&ioR4. Thesgdeht sienLibtas00 sothprised chmpantghaieans $26ffor t he

Y et on BibRdha REREEYeddh I Mo r&rpfg?%?rﬁ Ao 8 oB5it stk fomne ve
and the SSpadsom|thekierfirmakice of dispdecadiing asindve meaduregl. RATSCCH franmes at

hal f - rage, can be ebire dMfcdtnHBGH RS LRRONBHA if M BbuldeoRBLSHCH

frame currently belng sen rame has ] ust been
recei ved. PAkPRIrssHHsbagie ideas obithe iaventioni carRbe Saoipd rcmén AUENQTRES

| ooped baclygyg. TRLE niheﬁﬁvé%ﬁ ém'it@eémbééimé‘rﬁs taPé ﬁow.téa%yrtﬁ@quéﬁeuBATSCCH

frame wi |l adtonat be transmtted fromt in a
manner wheP¥aMpeS Htc 3RV viRin the Ssseaepttheewp @lagas The bI ock
chart of Figure 6 illustrates an apparatus which can be applied in testing

configuration according to the invention. The systemsinula- tor 600
conprises a generator 602 for generating randonf constant speech pa- raneter
patterns, which are then input to a channel encoder. 604 for encoding. 30
The channel encoded speech franes are then supplied to a transmtting




means 606 for transmitting further via a channel sinulator 608 t i %G 005
nobile station 610. The nobile station 610 conprises a receivi ng nmeans ECPZ
for re- ceiving the transmission, fromwhich the channel encoded speech
frames are input to the channel decoder 614. The nobile station 610
conprises nmeans 35 616 for inplenentinggest | oops and for executing a
specific test |oop accord- ing to the instructions given by the system
simul ator 600. The test loop to be 1 ? AUG 2005 17 used can be defined, for
exanple, by the CLOSE TCH LOOP_CMD nes- sage, as descri bed above. The

out put of the test Ioop i s supplied t Claflaschan- nel encoder 618 for

encodi ng. The chann encpded. data is thep supplied to.a transmtting
means 620 for trans tmﬁ@’OﬂJPf%@?e%"mﬁéR@ NeaIcfdscoding, ins W@"

SKSt em si nubatenurtCestion systsmnfmhmﬁﬂ@ng d@@@l derdlwgrfﬁé?é@r@%’pﬁa?étds%ﬁbvmﬂg

the transm t nne encoded. data is input to the

channel @@h@eégﬁgwhégjﬁ‘:@ﬁ?g Inbe[tg?d §8Wp58|ﬂ9r| ses conparing neans

626 for 5corrpar| ng gérenalingitesiddatatcamprising sigeatiingatateim assignaling fraesal t  of

said com pgy J hefn the performance of the decoding can be nmeasured. 10 For
In

a man skille the art it is obvious that in the course of techni- cal
progress, the basi ciraagiting thetesh data mappredrintsetwanconserutive framesifrorvus

ways. Thus, t@@st:%%ﬁ?h%u@@tﬁé&ﬁ@%m[ﬁ ﬁ%ré;;metrq% &Y ke

previous exanples t he appended
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claims. 1 7 AUG 2008 #‘@ﬁ‘%%nﬁﬁ éqﬁéﬁ‘ FI'|881 ﬂ@rereééw@pjﬁwﬁ,tﬁgt d3a fnesr mance

of decodiong in a tdranmm@saﬂthd@M%ﬁdga{auﬁ;ymftﬁ%%w t8 éﬁeﬁ@é{iﬁf amﬁ{aa
ata to e aecoder e netno

testing app r..s i ng,test

conpri sing @Ia% [ﬂé)lﬁgefgéjmé conprising signalling data in a

signal ling frarre fdeteam;mmg élnﬁmar[drmgnce@ftcﬁﬁmdduj hyrrmpmmhdmthe trans- :
consecut ] venftaIERnbIRE dddSnyIAL Fot AR aLARNRG Rl IFulaespEtpd ah,dlecod! no
character e’sl g g dat st Fiom P recei ved
two test data frarre% Am@hpﬂlzﬁ%ﬁidlmg claind. Gé’b@d@@tsﬁ gmeldu AY data back to

the testisng appara- aéﬁ@tmg@ﬂ@ﬁud Ehatii| ©of e telabSmARIrRESTIoN é\ﬁ%tér‘ﬂ%efore
perfor nnncetrgglan‘%ng jthegtes¥da%n%%rl ng the trans-
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
- the uplink traffic channel. _
20 - 3. Amethod accordingtoclaim 2, characterized by
transmitting the signalling data back to the testing apparatus in the
first available uplink traffic channel time frames.
4. A method accordingtoclam 2or3,characterized by
transmitting, prior to transmitting the test data, a message from the
25 testing 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.
5. A method according to claim4,characterized by
30 the message is a bit combination of CLOSE_TCH_LOOP_CMD
message according to the GSM system.
6. A method according to any preceding claim, characterized
by .
determining the performance of channel decoding of RATSCCH
35 frame in AMR half-rate speech channel.




mtted signalling data and the received signalling data in the tebf AUG 2005
apparatus. 2. A nethod according toclaiml, char acteri zedby
15 activating a traffic channel of the tel ecomunication system before _
transmitting the test data, and transmitting the test data fromthe testing:
apparatus to the decoder in the dowliri@ traffic channel and fromthe
decoder to the testing apparatus in the uplink traffic channel. 20 3. A

met hod according to claim 2,characterized by transmtting the signalling
data back to the tegt Angettimshactardingniot auey oheroftclaives 1l alb,ec bpliankteraf fic
channel ti n}ezgroar[gﬁs. 4. A nmethod according toclaim2 or 3, char act e
ri zedby transmtting, prior to transmtting the test data, a nessage
fromthe 25 testi ngetappiag dre perfatnanes of ghavngl dasegdingnot B déRBAE

whi ch test {ragie inSAMR hatf-patBshedch BrhMREL i onal connection with the decoder
and acknow edgi ng sgi d nessage fromthe decoder to the testing appa- ratus,
in respofse to the gr%ﬁ*‘? '@hﬁﬂ?@@t%?ngﬁtﬁrWH@@&he F@"}Qfﬁﬁﬂ?gdo‘gé‘c@?di ng
to clai m, chade vty esbting a@m@mgwwmeﬁso%ﬂmcﬂQMIw?nnfmt&{ ’F]o :cjhe
CLOSE TCH L rding t.o. the system 6. nmet ho
accordi ng t%ﬁ?@%ﬁﬁg%ﬁé&ﬁ?s gorﬁjpgsmgact er i zed by determning
the performance of aampsinipredinadontoRpISaGH te36 datcacamprisinyRidrallling at e
speech chanag{a 1 7 AUG 2005 19 7. A nmethod according to any one of clains

1 - 5, character - ized by determning the Eaerfo'r mance of channel decoding
of SI D-UPDATE f r an® tianspNitefar franamiling e test Hattheiappsed éhtoAwpesanisagu-

appar at us f fije fahEMIHHRAIERRIP 86 GEdBRINGE Bh &r Q%g efrgf&ﬁ]g Bgif&*fhéreé&mﬂg

apparatus is _.arranged to be functionally connecte ecoder, the
testing appBP@Ms conprising a conposing means for conposing a test data
conprising signal |l i agedaives for T8calvingahe nedttcta firp bné fRMSE ol e désbdegst

data mappedséigttgsf H\é{acc%?ﬁr?r?s'ihg the signalling data, and
15 a comparator determining the performance of decoding by compar-
ing the transmitted signalling data and the received signalling data.
9. A testing apparatus accordingtoclaim 8, characterized in
that the testing apparatus is arranged to
activate a traffic channel fowards the decoder before transmitting
20 the test data,
transmit the test data to 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 to claim 9, characterized
25 in that the testing apparatus is arranged to
transmit, prior to fransmitting the test data, a message to the de-
coder to activate a test loop in the decoder, which test loop is implemented in
functional connection with the decoder and
receive an acknowledgement of said message from the decoder, in
30 response to the traffic channel being activated.
11. A mobile station, comprising
a receiver for receiving test data comprising signalling data mapped
into two consecutive frames from a testing apparatus,
a decoder for decoding the test data, characterized by
35 the decoder being arranged to deccde the test data from the re-
ceived two test data frames, and




titve franmes to the decoder for decoding, c har acter i zed by
further com prising a receiver for receiving the test data in on?q‘r@gﬁen 9%
fromthe decoder, said test data conprising the signalling data, a{né‘ fS‘:Q
conparator determ ning the performance of decoding by compar- ing the
transmtted signalling data and the recé2lved signalling data. 9. A testing
apparatus according toclaim8 char acteri zedin that the
testing apparatus is arranged to activate a traffic channel towards the
decoder before tranth mabilg st2atonHurthes conyrisingt adrangnittendon transniiftiag t o

t he decoder i JievBLd t fil I ' ; ata from
t he decoder S:ai%i étl%g) upl i %L&#t?a %i(ctbgﬂ%ﬁ{h@ apf’%%ﬁ%@???ﬁ%@g'ﬁ%r atnlljé:s!
according toclaim9, char acteri zed 25in that the testing
apparatus is arranged to transmt, prior to transmtting the test data, a
nmessage to the de- coder to activate a test |loop in the decoder, which test
|l oop is inplenmented in functional connection with the decoder and receive
an acknow edgenent of said nessage fromthe decoder, in 30 response to the
traffic channel being activated. 11. A nobile station, conprising a
receiver for receiving test data conprising signalling data mapped into
two consecutive franmes froma testing apparatus, a decoder for decoding the
test data, characterized by 35 the decoder being arranged to decode the
test data fromthe re- ceived two test data frames, and 1 7 AUG 2005 20 the
nobil e station further conprising a transmtter for transmtting said
decoded test data back to the testing apparatus encoded in one frane.




