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  ABSTRACT    

 
This research is an evaluation study of the changing parameter radio link time out 

and describes the results of the trial by changing parameters of mobile channel such as 

radio link time out downlink and uplink and the corresponding effect on the performance 

stats and mobile channel quality. The idea of changing RLINK parameters is to extend the 

duration of the calls in bad coverage conditions or high interference before losing the call 

connection. In areas with quality problems and low signal, calls will have more 

possibilities to avoid a call drop due to bad quality. 
Parameters RLINKT and RLINKUP were changed from 16 to 24 in PLBSC1, 

PLBSC2 and OXBSC1. The outcome of the trial showed good results. It has been proved 

good improvement in traffic drop rate results despite a slight increase in the SQI values. 
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 الممخّص  

 
ء الشددبكة الخميويددة ادأالاتصدداا الخميددوى عمددى ثابددت انقطدداع  زمةلددى درا ددة مدددر تدداثير ت ييددر يهددده اددلا الب ددث  

مدددى الشدددبكة ال قيقيدددة مددددر تدددأثير زمدددة الثابدددت المطبددد   ددد  الوصدددمة الخميويدددة  يدددث تصددده نتددداات القيا دددات الت ريبدددة ع
مشددبكة    وتمتمددد  كددرة ت ييددر زمددة رامترات الآداء لالصدداعدة و دد   الوصددمة الهابطددة عمددى  ددودة االاتصدداا الخميددوى  وبددا

اخا القددوى لمم طددات التددد وأياة لانقطدداع الوصددمة عمددى تمديددد  تددرة الاتصدداا غددمة لددروه الت طيددة الخميويددة ال دد الثابددت
 مكانيات انقطاع الخط ب بب ال ودة الردياة  لت نب  مكانيات عديدة  الات تكوة اناك نه    مثا الة ال  يث 

  دددددددد  المقا ددددددددب الخميويددددددددة 22الددددددددى    11لقددددددددد تددددددددب ت ييددددددددر زمددددددددة الثابددددددددت لموصددددددددمة الصدددددددداعدة والهابطددددددددة مددددددددة 
   PLBSC1 ,PLBSC2,  OXBSC1 

الدرمب مدة بمد   د  ن دبة انقطداع الخدط عمدى   ثبدات الت  دةت  يددة  يدث تدب  ااتدلهرت الت ارب الممميدة نألقد 
     ال ودة اءةدالر 
 

 

 ع الاتصاا الخميوى, أداء الشبكات زمة ثابت انقطا,  GSMالاتصالات الخميوية  :ةكممات مفتاحي
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1. Background and Purpose of the Trial   
 

1.1. Radio Link Supervision. 
The mobile station reads the system information messages and retrieves the radio 

link time out value and sets a counter to this value. If an SACCH message is missed that 

counter decrements by one, if a SACCH message is received, and can be decoded 

correctly, the counter is incremented by 2 up to the maximum value set by the radio link 

time out value. If the mobiles counter ever reaches 0 then a radio link failure has occurred 

and the radio link is released [2],[3],[4]. 

Counter S

Time

RadioLinkTimeout

Radio link failure

SACCH block decoded : +2

SACCH block not decoded : -1

 
Fig.1 
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The method used here is also known as the “leaky bucket mechanism” as shown in figure1. 

 

It is worth noting that in case of frequency hopping, there can be a decorrelation 

between the interference on SACCH and TCH frames. This makes it possible to have good 

quality calls with high dropped call rates, or bad quality calls with low drop rates [1].  

 

The idea of changing RLINK parameters is to extend the duration of the calls in 

bad RF conditions before losing the call connection. In areas with quality problems and 

low signal, calls will have more possibilities to avoid a call drop due to bad quality. The 

expected outcome of the change would be an improvement on TCH and SDCCH drop 

rates.  

 

1.2. Radio Link Supervision and Command 
The radio link supervision uses a counter S and two thresholds: 

 N_BSTXPWR_N : threshold for the radio link recovery 

 RADIOLINK_TIMEOUT_BS: threshold for the radio link failure. It is the initial and 

maximum value of the counter S[15]. 

Initially the counter S is equal to N_BSTXPWR_N. 

For each SACCH not decoded, S is decremented by 1 while for each SACCH decoded, S is 

incremented by 2. The incrimination or decrimintation is performed if S is in the range 

between 0 and RADIOLINK_TIMEOUT_BS. 

The radio link supervision can sent two different messages to the radio link command 

function: 
 Radio link recovery: as soon as the counter S is equal to the threshold N_BSTXPRW_N, the 
radio link recovery is triggered. 

 Radio link failure: if the radio link recovery is not successful, as soon as the counter S reaches 
0, the radio link failure event is sent to the radio link command function. As can be seen from 
figure2. 
 

Time - SACCH

periods

Counter S

N_BSTXPWR_N

RADIOLINK_TIMEOUT_BS

Radio link recovery

Radio link failure

SACCH decoded : +2

SACCH not decoded : -1

 
Figure 2: Radio link supervision 
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The radio link command function performs two different actions depending on the event 

received from the radio link supervision function: radio link recovery and radio link 

failure. 

Radio link recovery: The BTS sends CONNECTION_FAILURE_INDICATION with 

cause value “YY-TXPWR-M” to BSC.  

The BSC will perform two actions: increasing the power of the MS and of the BTS. 

 

2. Research Methodology 
 

Mobile radio channel parameters RLINKT and RLINKUP were changed from 16 

to 24 for all the cells in PLBSC1, PLBSC2 and OXBSC1[1]. Using ESPA Ericsson system 

performance analysing software tool, the impact of the change was captured and analysed 

comparing the key performance indicator traffic drop rate and speech quality index before 

and after the change.    

 

3 Test Setting 

 
RLINKT and RLINKUP were changed from 16 to 24 for all the cells in PLBSC1, 

PLBSC2 and OXBSC1.  

 

4. Description of parameters RLINKT and RLINKUP  
 

The counters RLINKT and RLINKUP are used by MS and BSC to control the 

quality of the communication. Both parameters are increased in 2 units when a correct 

SACCH frame is decoded and decreased in 1 unit when the frame is not decoded.  

RLINKT is initiated in the MS and RLINKUP in the BSC. In the event than either 

RLINKT or RLINKUP falls to 0 the call is released [9],[11]. 

 

Currently the value for RLINKT and RLINKUP is set at 16 (16 times SACCH 

messages equal around 8s). In most cases, the connection is dropped by the system before 

the end user recovers good RF conditions. We therefore decided to do a trial to evaluate 

the effects of RLINKT and RLINKUP = 24.   

 

5. Expected Outcome  
 

The TCH and SDCCH drop rates are expected to improve.  Degradation in the SQI 

performance is expected since calls in bad signal or quality conditions will last more in 

order to recover good speech conditions and this way avoid a call drop. 

 

6. Results of the Trial on BSC Level  
 

6.1 PLBSC1 

 
 PLBSC1 RLINKUP, RLINKT were changed from 16 to 24 on August 19: 
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Fig. 3: TCH drop rate, SDCCH drop rate and SQI bad for PLBSC1 

 

We can see a clear decrease in TCH Drop that changes from mean values of 1.8% to 1.2%. 

It can not be seen an appreciable change in SDCCH drop rate. Regarding SQI we can see a 

noticeable increase as well but we are still analysing if there are any other causes since we 

have seen this increase of bad values in SQI in BSCs, where no changes were made in 

RLINK. 

 

6.2 PLBSC2  
  

RLINKUP, RLINKT were changed from 16 to 24 on August 25
th
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Fig.4 TCH droprate, SDCCH droprate and SQI bad for PLBSC2 

 

It can clearly be seen how the TCH drop rate decreases considerably after the 

change in RLINKUP and RLINKT on Aug 25. It changes from mean values of 1.6% to 

1.2%. We can appreciate a slight decrease in the SDCCH drop call [18],[16].  

The SQI values have increased as well but we can see there was an increase in the 

SQI values previous to the change on August the 25th. The same as in PLBSC1, we are 

analysing other causes in the increase of SQI values. 

 

 

 

 

6.3 OXBSC1 

   
RLINKUP, RLINKT were changed from 16 to 24 on September 3

rd 
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Fig.5 TCH drop rate, SDCCH drop rate and SQI bad for OXBSC1 

 

It can clearly be seen how the TCH drop rate decreases considerably after the change in 

RLINKUP and RLINKT on Sep 3rd. It changes from mean values of 1.8% to 1.4%. We 

can not appreciate any change in the SDCCH drop call. The SQI values have increased as 

well but we can see there was an increase in the SQI values previous to the change on 

September the 3rd. The same as in PLBSC1 and PLBSC2, we are analysing other causes in 

the increase of SQI values. 

 

7. Conclusion and Recommendations  
 

The change of radio mobile channel parameters RLINKT and RLINKUP for 

downlink and uplink showed considerable improvements in terms of decreased TCH and in 

some cases slight improvements in SDCCH drop rates.  On the other hand, it has been  

experienced  an increase in the values of bad SQI but is not easy to breakdown the impact 

of the RLINK in this increase since we have seen a noticeable increase in the bad SQI 

values before any changes in the parameter RLINK. Besides some BSCs have suffered an 

increase in SQI during the last weeks without any changes in RLINK, [1], [7], [12]. 

 

We recommend keeping these 3 BSCs with the values of RLINK set to 24 and 

trying to clear up the causes in the SQI degradation prior to any changes in the other 4 

BSCs. In the mean time, it can be very useful to try to set each cell with  the most suitable 

value in RLINK since there must be cells with good improvement in TCH drops and “no” 

or slight increase in SQI, and there must be cells with a high increase in SQI values 

without improvement in TCH drop rate. 

 

To conclude, the field trail has shown good results in improving the traffic drop 

rate which has very good impact on the network performance and consequently an increase 

in the mobile customer satisfaction and improvement in the mobile operator revenue. 
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8. Acronyms and Terminology 
 

 
BSC      base station controller 

MS      mobile station 

TCH        traffic channel 

SQI      speech quality index 

RLINKT     radio link time out 

RLINKUP     radio link time out uplink 

SDCCH     stand alone dedicated control channel 

SACCH     slow associated control channel 
N_BSTXPWR_N     threshold for the radio link recovery 

RADIOLINK_TIMEOUT_BS   threshold for the radio link failure 

 

 

REFERENCES: 

 
1 BRASCHE, G; WALKE B., Concepts, services, and protocols of the new GSM phase 

2+ general packet radio service, IEEE Commun. Mag. 35 (8) ,1997, 94-104.  

2    ETSI GSM Specification 02.60: Digital cellular telecommunications system (Phase 

2+), General Packet Radio Service, Service description, Stage 1, 1999.  

3   ETSI GSM Specification 03.60: Digital cellular telecommunications system (Phase 

2+), General Packet Radio Service, Service description, Stage 2, 1999.  

4    ETSI GSM Specification 03.64: Digital cellular telecommunications system (Phase 

2+), General Packet Radio Service, Overall description of the GPRS radio interface, 

Stage 2, 1999.  

5    ETSI Document TR 101 112 V3.1.0 (1997-11): Universal mobile telecommunications 

system (UMTS), Selection procedures for the choice of radio transmission technologies 

of the UMTS (UMTS 30.03 version 3.1.0), 1997.  

6    DAHLMAN E.; BEMING P.; KNUTSSON J.; OVESJO F.;. PERDDON M; 

ROOBOLC., WCDMA-the radio interface for future mobile multimedia 

communications, IEEE Trans. Vehicular Technol. VT-47 (4) ,1998.  

7    DAHLMAN E; GUDMUNDSON B.; NILSSON M.; SKOEL J.; UMTS/IMT-2000 

based on wideband CDMA, IEEE Commun. Mag. 36 (9) ,1998, 70-80.  

8    BEGAIN, K.; ERMEL M; MULLER T.; SCHULER J.; SCHWEIGEL M.; Analytical 

call level model of a GSM/GPRS network, in: Proceedings of the SPECTS'2000, 

Vancouver, Canada, July 2000.  

9   CAI, J.; GOODMAN D.J., General packet radio service in GSM, IEEE Commun. Mag. 

35 (10) ,1997, 122-131.  

10   KHALID; BEGAIN ; GUNTER BOLCH , Scalable Schemes for Call Admission and 

Handover in Cellular Networks with Multiple Services, Wireless Personal 

Communications: An International Journal, v.15 n.2, p.125-144, November 2000  

11   TEKINAY, S.; ABBARI B. J; KAKAES A., Modeling of cellular communication 

networks with heterogeneous traffic sources, in: Proceedings of the ICUPC, 1993.  

12  MARSAN, M. ; MARANO S.  ; MASTROIANNI C.  ; MEO M., Performance 

Analysis of Cellular Mobile Communication Networks Supporting Multimedia 

https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D609524&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D609524&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D609524&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D823635&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D823635&CFID=10705703&CFTOKEN=27757549


 عباس                                                         تأثير زمة ثابت انقطاع الوصمة الخميوية عمى أداء الشبكة الخميوية

 

 

 

 

 

244 

Services, Proceedings of the 6th International Symposium on Modeling, Analysis and 

Simulation of Computer and Telecommunication Systems, p.274, July 19-24, 1998  

13 BEGAIN, K.; Scalable multimedia services on GSM-like networks, an analytical 

approach, in: Proceedings of the ITC Specialist Seminar on Mobile Systems and 

Mobility, Lillehammer, Norway, March 2000. 

14   FAERBER,    J.; BODAMER S.; CHARZINSKI J., Statistical evaluation and 

modeling of Internet dial-up traffic, in: Proceedings of the SPIE, Boston, USA, 

September 1999.  

15    HONG, D.; RAPPAPORT S.S; Traffic model and performance analysis for cellular 

mobile radio telephone systems with prioritized and non-prioritized handoff 

procedures, IEEE Trans. Vehicular Technol. VT-35 (3) ,2002, 77-92.  

16   KEITH, W. ROSS ; PETER J. HANCOK, Multiservice Loss Models for Broadband 

Telecommunication Networks, Springer-Verlag New York, Inc., Secaucus, NJ, 1995 .  

.  

17   KHALID; BEGAIN ; GUNTER BOLCH ; HELMUT HEROLD; Practical 

Performance Modeling: Application of the Mosel Language, Kluwer Academic 

Publishers, Norwell, MA, 2001  

18    LITJENS R., BOUCHERIE R.J. Radio resource sharing in GSM/GPRS network, in: 

Proceedings of the ITC Specialist Seminar on Mobile Systems and Mobility, 

Lillehammer, Norway, March 2000, pp. 261-273.  

19 HAUNG, Y.-R.; LIN Y.-B.; J.-M. Ho, Performance analysis for voice/data integration 

on a finite-buffer mobile system, IEEE Trans. Vehicular Technol. 49 (2) ,2000.  

 

https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D823635&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D823635&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D546431&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D546431&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D558125&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D558125&CFID=10705703&CFTOKEN=27757549
https://portal.acm.org/poplogin.cfm?dl=GUIDE&coll=GUIDE&comp_id=COMPONENT030&want_href=citation%2Ecfm%3Fid%3D558125&CFID=10705703&CFTOKEN=27757549

