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1-Preparation for DT.
 2-Types of DT.
 Outline
 3-Analysis of some cases in the field during DT.
 4-Tools for analysis.
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• Tems software.• Tems Kit.
 1-Tems License (Dongol).2- Mobile equipments (K790i , K800i).3- GPS.4- External hub (if needed).
 1-Preparation for DT
 4- External hub (if needed).• Updated cell file and Frequency plan (FP).• Map.• Inverter.
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2-Types of Drive Test
 • Cluster.• Single Site Verification.• Benchmarking.• Special Tests.
 1- Scanning. 6- Indoor.2- National Rooming. 7-Auditing.3- International Rooming. 8- Locking on certain BCCH’s&SC’s4- Main Roads. 9- Tracing calls using TMSI or IMSI 5- Adjusting Tilts & Azimuth. 10- Specified Tests.
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3-Analysis for some cases in the field during DT
 • Over shooting.
 • Cross feeder.
 • Bad quality.
 • Sites having same SC’s.
 • Bad coverage.
 • Missing Neighbors.
 • Dropped calls.
 • Blocked calls.
 • Handover failures & delays.
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4-Tools for analysis
 • Tems Route analysis.
 • MapInfo.
 • Nastar.• Nastar.
 • BSC6000 (LMT).
 • Google Earth (KML).
 • KPI’s (TopN).
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1-Prepration for DT.1.1 Connect the equipments as shown in fig.1
 Fig.1
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1.2 Adjust the command sequence according to the DT needs as shown in fig.2
 1-Prepration for DT. (Cont.)
 Fig.2
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1.3 Upload the regional map and then the cell file as shown below in fig.3
 1-Prepration for DT. (Cont.)
 Fig.3
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1.4 Fig.4 & fig.5 shows the cell file & FP for Huawei’s SINAI region respectively
 1-Prepration for DT. (Cont.)
 Fig.4
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1-Prepration for DT. (Cont.)
 Fig.5
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1.5 The inverter is used to charge the laptop &the mobile
 1-Prepration for DT. (Cont.)
 1.5 The inverter is used to charge the laptop &the mobile equipments .
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2.1 Cluster.
 • This test is mainly achieved using two mobiles for 2G&3G.
 • For checking retainability the command sequence is adjusted as follow:
 - infinity number of minutes.
 - call wait 10 to 15 sec.
 2- Types of Drive Test.
 - call wait 10 to 15 sec.
 • For checking accessability the command sequence is adjusted as follow:
 - 2 minutes per call.
 - call wait 10 to 15 sec.
 • Fig.1 shows an example for a cluster route in Portsaid.
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2- Types of Drive Test (Cont.).
 Fig.1
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2.2 Single Site Verification.
 • There are two kinds of single site verification tests:
 2G verification.
 - Checking the handover between the sectors of the site.
 2- Types of Drive Test (Cont.).
 - Checking the handover (in & out) with the neighbors of the site.
 - Checking the coverage of each sector.
 - Checking cross feeder.
 -Checking the capability to access on the internet
 -Checking the capability to download files to view the GPRS rate. (Optional)
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3G verification .
 -Checking the coverage of each sector.
 -Checking cross feeder.
 -Checking the video call establishment under the site (locking on 3G).
 -Checking cell reselections from 2G to 3G under the site (idle mode).
 -Checking cell reselections from 3G to 2G with attenuation (idle mode).
 2- Types of Drive Test (Cont.).
 -Checking cell reselections from 3G to 2G with attenuation (idle mode).
 -Checking handover circuit switch (CS session) by locking on normal mode 1st
 then make a voice call ,attenuate till the RAT handover is achieved from 3G to 2G.
 -Checking handover packet switch (PS session) by locking on normal mode 1st
 then log on the internet ,attenuate till handover occurs from 3G to GPRS.
 • The command sequence is usually adjusted as 2min per call and 15sec. Call wait
 to check both accessability & retainability.
 • You must call the NOC before doing the test to check if the site is locked or alarmed.
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2.3 Benchmarking.
 • This test is achieved by using 3 mobiles one for each operator.
 • The main aim of this test is to compare between the performance of each
 operator.
 • The command sequence is adjusted as explained before in the cluster test.
 2- Types of Drive Test (Cont.).
 • The command sequence is adjusted as explained before in the cluster test.
 • The route of this test is decided by the Team Leader.
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2.4 Special tests.
 2.4.1. Scanning.
 • This test is done to scan a specific range of frequencies (900 or 1800) in a certainarea as shown in fig.1&2.
 • The aim of this test is to determine the purity of the signal and supports many
 2- Types of Drive Test (Cont.).
 • The aim of this test is to determine the purity of the signal and supports many problems such as overshooting and interference.
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2- Types of Drive Test (Cont.).
 Fig.1
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2- Types of Drive Test (Cont.).
 Fig.2
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2.4.2. National Roaming.
 • The aim of this test is to check the rooming from Etisalat to Vodafone &
 Mobinil & vice versa.
 • After the achievement of rooming process calls must be made to check it’s
 establishment.
 2- Types of Drive Test (Cont.).
 establishment.
 • In certain areas as agreed by the three operators , when the coverage of
 Etisalat becomes so weak it must room automatically on one of the two
 operators depending on which area is for Vodafone & Mobinil.
 • The mobile must be set on auto. network selection.
 • The mobile also can be set on manual network selection if a certain task is
 to be done.
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2.4.3. International Roaming.
 • Its mainly the same idea for national rooming except that it’s done to
 check the rooming between Etisalat and other foreign operators such as
 El Gawal, mtc ……etc.
 2- Types of Drive Test (Cont.).
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2.4.4. Main Roads.
 • This test is done some times to check certain areas after a cluster test and it’s usually the main roads .
 • It’s exactly done as described before in the cluster test.• Fig.1 shows the 3 main roads of Ismallia.
 2- Types of Drive Test (Cont.).
 Fig.1

Page 24
                        

2- Types of Drive Test (Cont.).
 Fig.1Fig.1
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2.4.5. Adjusting tilts & azimuth.
 • First of all you must have the updated cell file & FP as mentioned before.
 • The aim of this test is to make sure that the tilt and the azimuth are as in the
 FP
 • Electrical or Mechanical tilts are achieved some time unlike the FP to solve
 2- Types of Drive Test (Cont.).
 • Electrical or Mechanical tilts are achieved some time unlike the FP to solve
 overshooting problems.
 • The FP must then be updated with the new tilts for further tests.
 • Before and after tests are some times made to check if there is any
 improvement in the site for the specified changes either in tilting or azimuth.
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2.4.6. Indoor.
 • This test is made to check the coverage inside a certain buildings.
 • Tems equipments are taken inside the building to make the test.
 • Certain areas are selected inside the building as required by the Team
 Leader.
 2- Types of Drive Test (Cont.).
 Leader.
 • The command sequence is as follow:
 3 calls in each area.
 30 sec per call.
 15 sec call wait.
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2.4.7. Auditing.
 • The aim of this test is to collect the following data from the site.
 1-Site name. From the FP2-Latitude. From GPS3-Longitude. From GPS4-Azimuth. Using the compass
 2- Types of Drive Test (Cont.).
 4-Azimuth. Using the compass5-Antenna height. Counting the no. of stubs were each stub is 3
 meters.6-Building height. Counting the no. of floors were each floor is 3
 meters except for the ground floor it’s 4 meters7-Number of ports. Either 4 or 6 ports, its found at the bottom of the
 antenna.8-Mechanical tilt. Either yes or no.
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2.4.8. Locking on certain BCCH’s & SC’s.
 • The aim of this test is to check the coverage & voice calls of a certain BCCH
 of a certain sector.
 • For 2G we lock on a certain BCCH in the idle mode to assure that the ms will
 cell reselect on it.
 2- Types of Drive Test (Cont.).
 cell reselect on it.
 • Then to prevent HO to the site’s neighbors we target the HO to that certain
 BCCH in the dedicated mode.
 • For the 3G we can only select the certain SC in the idle mode.
 • Fig.1&2 shows us how to achieve the above test for 2G in both idle and
 dedicated mode , fig.3 shows the 3G case.
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2- Types of Drive Test (Cont.).
 Fig.1
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2- Types of Drive Test (Cont.).
 Fig.2
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2- Types of Drive Test (Cont.).
 Fig.3
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2.4.9. Tracing calls using TMSI or IMSI.• The aim of this test is to trace certain calls to monitor the signal & identify any problem such as blocked calls.• First you call the NOC and give it the ms IMSI or TMSI.• Start making many calls for one min were at the same time theses calls are being traced by the NOC.• Fig.1&2 shows how to get the IMSI & TMSI respectively.
 2- Types of Drive Test (Cont.).
 Fig.1
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2- Types of Drive Test (Cont.).
 Fig.2
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2.4.10. Specified tests.
 • These tests are random meaning that the Team Leader will describe
 exactly the aim of the test including the command sequence such as:
 1- Video calls at certain sites.
 2- 100 voice calls with certain command sequence in different areas.
 2- Types of Drive Test (Cont.).
 2- 100 voice calls with certain command sequence in different areas.
 3- 3G silent calls.
 4- Idle mode test.
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3.1- Overshooting.
 • When we say that this site sector x overshoots it means that it serves at very
 long distance with good Rx Level were in this area it’s supposed to be served by
 another closer site having approximately the same signal strength.
 • This may cause high interference leading to bad quality.
 3- Analysis for some cases in the field during DT.
 • This may cause high interference leading to bad quality.
 • Usually the recommendation for this case is to downtilt the antenna.
 • Fig.1 shows an example for the above case.
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.1
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3.2- Cross Feeder.
 • It’s usually observed during a site verification test.
 • It means that sector x serves in the area of sector y and vice versa as
 the BCCHs of these two sectors are inversed.
 • Another type of cross feeder is called TCH CF which means that the TCHs
 3- Analysis for some cases in the field during DT. (Cont.)
 • Another type of cross feeder is called TCH CF which means that the TCHs
 of these two sectors are also inversed.
 • Same For 3G but in this case we are dealing with inversed SCs.
 • This case may cause also high interference leading to bad quality.
 • The recommendation is to switch the feeders from the shelter.
 • Fig.1&2shows an example for the above case for 2G&3G respectively.
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.1
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.2
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3.3- Bad quality.
 • Bad quality occurs either due to bad coverage or high interference which is
 mainly co-channel which is known from C/I data in the TEMS data collection.
 • If the reason is bad coverage then the infected site or antenna must be checked.
 • If the reason is the high interference the RF planning must be rechecked using
 3- Analysis for some cases in the field during DT. (Cont.)
 • If the reason is the high interference the RF planning must be rechecked using
 nastar tool to identify the reason for the interference.
 • Fig.1 shows an example for the above case.

Page 41
                        

3- Analysis for some cases in the field during DT. (Cont.)
 Fig.1
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3.4- Sites having same SC’s.
 • It’s not recommended for two sites to have the same SC’s as it will not
 be obvious during the data collection which site of both serves the MS
 • Fig.4 shows an example for the above case were as shown both sites
 6104 & 6042 have the same SC’s.
 3- Analysis for some cases in the field during DT. (Cont.)
 6104 & 6042 have the same SC’s.
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.1
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3.5- Bad coverage.
 • When we are talking about bad coverage we mean abnormal coverage,
 which means that we are standing within the main beam of the antenna at a
 reasonable distance and still the coverage is weak.
 • This may be due to wrong azimuth , the azimuth in the field is not set as the
 3- Analysis for some cases in the field during DT. (Cont.)
 • This may be due to wrong azimuth , the azimuth in the field is not set as the
 FP.
 • It may be also due to low power transmission from the BTS which is
 checked by a power meter otherwise hardware failure.
 • Fig.1&2 shows an example for the above case.
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.1

Page 46
                        

3- Analysis for some cases in the field during DT. (Cont.)
 Fig.2
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3.6- Missing neighbors.
 • This case may cause to dropped calls , bad coverage as the MS will not be able to
 HO on the target site as it’s not known for the serving site.
 • The neighbor list must be then checked from the LMT(BSC6000) ,while nastar is
 used to add recommended neighbors or delete unnecessary ones.
 3- Analysis for some cases in the field during DT. (Cont.)
 used to add recommended neighbors or delete unnecessary ones.
 3.7- Dropped calls .
 • A drop call may occur due to the above case as mentioned.
 • It may also occur due to an abnormal release in the TCH or SDCCH after it ‘s
 being occupied successfully.
 • In the DL case the radio link time out may decrease to zero.
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3.8- Blocked calls.
 • It ‘s usually due to congestion on the serving cell or the assigned BCCH
 is high interfered.
 • Practically calls can be established at maximum distance from the site
 35 Km with TA 68 , in some cases the signal reaches up to 40 & 50 Km
 3- Analysis for some cases in the field during DT. (Cont.)
 35 Km with TA 68 , in some cases the signal reaches up to 40 & 50 Km
 and this is due water reflection if the site is near a source of water , for
 ex : sea or a canal
 • Therefore if the MS is served by this site at this huge distance with a fair
 signal block calls will occur as shown in fig.1 & 2.
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.1
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.2
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3- Analysis for some cases in the field during DT. (Cont.)
 • In this case shown below 6299-1 overshoots in the direction of the Suez canalso as a result the signal reached up to 50Km.• Fig.3&4 shows the above case.
 Fig.3
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3- Analysis for some cases in the field during DT. (Cont.)
 Fig.4
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3.9- Ho failure & delay.
 • In the case of HO failure the MS fails to reach the target cell and so it returns
 back to the source cell.
 • The reason for this case may be due to channel interference or poor coverage.
 • In the other case HO delay the BSIC of the neighbor is decoded but HO occurs
 3- Analysis for some cases in the field during DT. (Cont.)
 • In the other case HO delay the BSIC of the neighbor is decoded but HO occurs
 in much later time.
 • The reason for this case that all possible neighbors may suffer blocking or some
 of the HO parameters (HO watch time , HO valid time) need to be adjusted.
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4-Tools for analysis
 • After collecting the data in the field the log files are then handled to theOptimization team so they can do the analysis work in order to solve anyproblems faced and try to improve the network performance.
 • The analysis work is done through out the following tools and softwares :
 1-Tems Route analysis.1-Tems Route analysis.
 2-MapInfo.
 3-Nastar.
 4-BSC6000 (LMT).
 5-Google Earth (KML).
 6-KPI’s (TopN).
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• Finally I would like to add that trying to do analysis in the field during the DTas described through out the presentation saves a lot of time for the optimizer to take effective and quick actions to solve the faced problems.
 • Besides that it also adds to your field experience and helps you to improve yourself and start your first step as an Optimizer.yourself and start your first step as an Optimizer.
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