
1. Course Detail 

COURSE TITLE :          RF Communication  and Planning  

FACILITATOR(S):  

 NAMES:            Prof Stanley Henry Mneney 

 Department:   Electrical, Electronics and Communication Engineering 

 College:   Engineering and Technology 

 

Duration:  2 weeks / 20 hours    

Planned Start Date: 1st  August, 2022   

Venue: DSP Lab,  Pengo Building 

 

2. Introduction (Provide brief introduction to the short course) 

The course aims at providing candidates with an understanding of the basic principles of Radio 

Frequency (RF) Communication and   advanced   technologies   in   the   planning, designing   and   

network optimization for wireless networks. Candidates will be introduced to the evaluation of the 

performance of different RF wireless systems and in particular the 3G (UMTS) and the 4G(LTE) 

networks. 

 

3. About the Program 

The  cou r se  w i l l  rev i ew  RF  fundamen ta ls  i n  RF  communica t i on  u s ing  t he  ba s i c  bu i ld ing  b locks .  I t  

w i l l  r ev i ew  RF  propaga t ions  i n  t e rms  of  RF  Pa th  Loss  and  empir i ca l  RF  Pa th  Loss  Mode l s .  

 

The  a l t e rna t i ve  t r ansmiss ion  med ia  a r e  t r ansmis s ion  l i ne s .  Thi s  pa r t  w i l l  r ev i ew  i s sues  r e l a t ed  t o  

bandwidth  and  channel s ,  ana logue  modu la t i on ,  and  d ig i t a l  modula t i on ,  and  an tennas .  

 

The  evo lu t i on  of  w i r e l e s s  communica t i ons  w i l l  be  h igh l igh t ed .  I n  sy s tem des ign ,  RF  Regu la to ry  

Cons ide ra t i ons  o f .  Radio  Ne twork  P lann ing  Aspec t s  i nc lud ing  cove rage ,  c apac i ty ,  t r a f f i c  and  

qua l i t y ,  and  Rad io  Ne twork  P l ann ing  P rocedu re s  w i l l  be  d i s cus sed .  Radio  F requency P l anning  and  

Des igning  Too l s ,  Rad io  Ne twork  Opt imiza t i on ,  Radio  Ne t work  Troub le shoo t ing  w i l l  be  d is cus sed  

i n  de t a i l .  The   A ir   i n te r f ace s   and   Spec t rum  a l l oca t i ons   f o r   3G   and   4G,   UM TS  s erv i ce s   and  

App l ica t i ons ,  Ma in  Parame ter s  i n  WCD MA,  UMTS/H SPA Rad io  Network  P l anning ,  UMTS/HSP A  

Rad io  L ink  Budge t ,  UM TS/HSPA Rad io  Resource  Management ,  UMTS/H SPA Opt imiza t i on  

Aspec t s ,  UMTS/HSPA Majo r  KPI s  w i l l  be  d i s cus se d .  

 

The  l ec tu r es  w i l l  cover  p roduct s  and  s e rv i ce s  t ha t  a r e  o f f e r ed  by  LTE .  The  per fo rmance  i n  t e rms  o f   

peak  da t a  r a t es ,  l a t ency  and  ave rage  t h roughput s  o f  l oaded  ce l l s  w i l l  be  i n t roduced ;  LTE f r equency  

bands  and  ope ra tor s  dep loymen t  s t r a t eg i es  w i l l  be  h ighl igh ted .   The  l i nk  budget s  and  cove rage  

footp r in t s  f or  LTE s i t e s  w i l l  be  de f ined .   

 

In LTE networks the following will be covered: Principles of LTE radio planning and optimization 

including the LTE cell search and network access and attachment procedure; LTE all-IP core network 

architecture and signaling; Mobility management in LTE and the connected mode states; Security 

procedures and algorithms used in LTE networks; Radio resource management and interference 



management through the X2 interface; Femtocell and Home Node B standardization and architecture; 

Future network deployments. 

 

4. Course Contents: The course shall include but not limited to: (specify contents to be covered) 

3.1 RF Characteristics and Systems. 

3.2 Wireless Networks Planning and System Design. 

3.3 UMTS RF Planning, Design and Optimizations. 

3.4 LTE Introduction and System Planning. 

3.5 Practical assignment. 

 

5. Learning Outcomes: After completion of the short course, the participant should be able to: (Specify 

the learning outcomes) 

• RF fundamentals 

• RF propagation planning and Modulation Techniques. 

• Antenna principles and types 

• Calculation of propagation losses and link budgets. 

• Engineering tools for Radio Frequency Planning and optimization 

• RF system design considerations 

• Evaluation of the performance of different RF wireless systems. 

 

6. Who Should Attend: This short course is suited to a wide range of professionals, including (Specify 

the Professionals who should attend) for example 

5.1. Researchers in mobile communication and wireless radio networks. 

5.2. Engineers and technicians working in Design and Developments of mobile and wireless 

networks. 

5.3. Managers and radio network service providers. 

5.4  Candidates involved in Structured Engineers Internship Program (SEIP) 

 

7. Course Fees (Specify fees to be paid by participants) 

I. Registration Fee:  Tsh   20 000 

II. Course Fees:   Tsh 180 000 

Total Fee =   TSh 200 000 

 

8. Requirements (Specify the minimum number of attendees, equipment, space requirements, etc) 

Minimum Number of Attendees: 10 

Equipment: Computer with internet, Smart Board Projector.   

Space Requirement: class room with computer which has internet etc.  



COURSE TITLE: RF COMMUNICATION AND PLANNING 

Facilitator(s): PROF S H MNENEY 

COLLEGE: ENGINEERING AND TECHNOLOGY 

ELECTRICAL ELECTRONICS AND COMMUNICATION ENGINEERING 

 

№ Date 
Total no 

of  Hours 
Topic  

Unit – I:  RF Character is t ics  and System s  

1   4  

RF   fundamen ta l s   and   ba s i c   bu i ld ing   b locks ,   RF   P ropaga t ions ,   

RF   Pa th   Loss   and  Shadowing,  Empi r ica l  RF  Pa th  Loss  Mode l s ,  

Bandwidth  and  Channe l s .  Ana logue  Modu la t i on ,  D ig i t a l  Modu la t i on ,  

An tennas  Cha rac t e r i s t ic s ,  An tenna  t ypes ,  An tenna  fo r  Wi re l e ss  

sy s t ems  and  t he  dec ibe l  s ca le  

Unit  –  II :  Wire less  Networks  Planning and Sys tem Design.  

2   6  

Wi re l e s s  Communica t i ons  H i s to ry ,  Cur r ent  Wi re le s s  Sys tems ,  

Rad io  Sys t em des ign ,  RF  Regula to ry  Cons idera t i ons ,  Rad io  

Ne twork  P l anning  Aspec t s ,  Coverage ,  Capac i ty ,  T ra f f i c  and  

Qua l i t y ,  Rad io  Network  P l anning  P rocedu re s  Ma jo r  Radio  

F requency  P lann ing  and  Des ign ing  Tool s ,  Rad io  Network  

Op t imiza t i on ,  T raf f i c  Eng ineer i ng ,  I n t roduc ing  KPIs .  

Unit– III:  UMTS RF  P l ann ing ,  Des ign  and  Op t imiza t i ons  

3  4 

Ai r  i n te r f ace s  and  Spec t rum a l l oca t i ons  fo r  3G and  4G ,  UMTS 

serv i ce s  and  Appl i ca t i ons ,  Ma in  Pa rame ter s  i n  WCD M A,  

UMTS/HSPA Rad io  Ne twork  P l ann ing ,  UMTS/HSPA Rad io  L ink  

Budge t ,  UMTS/HSPA Rad io  Resou rce  Managemen t ,  U MTS/HSPA 

Opt imiza t i on  Aspec ts ,  UMTS/HSPA Majo r  KPI s .  

Unit– IV:  LTE Int roduction and System Planning  

4   6 

P roduc t s  and  s erv i ce s  t ha t  o f f e r ed  by  LTE;  Peak  da t a  r a t e s ,  l a t ency  

and  ave rage  t hroughpu t s  o f  l oaded  ce l l s ;  LTE  f r equency bands  and  

opera to r s  dep loymen t  s t r a t eg i e s ;  Def in ing  l i nk  budge t s  and  cove rage  

footp r in t s  f or  LTE s i t e s ;  

 

P r inc ip le s  o f  LTE r adio  p l anning  and  op t imiza t i on;  The  LTE ce l l  

s ear ch  and  ne twork  acces s  and  a t ta chmen t  procedu re ;  LTE a l l - IP  

co re  ne twork  a rch i t ec tu r e  and  s igna l ing ;  Mob i l i t y  management  i n  

LTE and the  connec t ed  mode  s t a te s ;  Secu r i t y  p rocedu res  and  

a lgo r i t hms used  i n  LTE ne tworks ;  Rad io  r e source  management  and  

i n t e r fe r ence  managemen t  t h rough  the  X2  in t e r f ace ;  Femtoce l l  and  

Home  Node  B s t andard i za t i on  and  a r ch i t ec tur e .  

Total  no of 

contact  hours  

 20 hrs   
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