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Date: 17.07.2021 Duration: 90 min’s Max 
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Sec: 
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Answer any FIVE FULL Questions MARKS CO RBT 

1 Describe the various phases of SI mobility with a neat diagram. [10] CO1 L1 

2 Explain RRC states and its functions. [10] CO1 L1 

3 Explain three basic approaches to mitigate ICI in downlink and uplink. [10] CO1 L2 

4 Explain the functions and services of RLC and MAC layers. [10] CO1 L2 

5 Discuss the Random-access procedures in LTE in detail. [10] CO1 L1 

6 Explain Channel Quality Indicator (CQI) feedback with the help of CQI 

estimation and reporting modes. 
[10] CO1 L2 

7 Explain the different logical channels supported in LTE. [10] CO2 L1 

8 Explain briefly layer mapping and precoding in modulation mapping. [10] CO2 L2 

9 Explain the main services and functions of PDCP sublayer for the user 

plane. 
[10] CO2 L2 
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Scheme Of Evaluation 

Internal Assessment Test 3 – July 2021 

Sub: Wireless Cellular and LTE 4G Broadband Code: 17EC81 

Date: 17/07/2021 Duration: 90mins 
Max 

Marks:  50 
Sem: VIII Branch: ECE/TCE 

Note: Answer Any Five Questions 

Question 

# 
Description Marks Distribution Max 

Marks 

1 

Describe the various phases of S1 mobility with a neat 

diagram. 

Diagram 

Explanation of the Components 

 

 

4 M 

6 M 

10 M 

2 

 

Explain RRC states and its functions. 

Explanation of RRC Idle state 

Explanation of RRC  Connected state 

 

5 M 

5 M 

10 M 

3 

Explain three basic approaches to mitigate ICI in 

downlink and Uplink. 

Explanation of approaches related to downlink 

Explanation of approaches related to uplink 

 

 

5 M 

5 M 

10 M 

4 

 

 

Explain the functions and services of RLC and MAC 

layers. 

Explanation of functions and services of RLC 

Explanation of functions and services of MAC 

 

 

5 M 

5 M 

10 M 

5 

 

 

 

Discuss the Random-access procedures in LTE in detail. 

Diagram 

Explanation 

 

3 M 

7 M 

10 M 

6 

Explain Channel Quality Indicator (CQI) feedback with 
the help of CQI estimation and reporting modes. 
CQI Estimation 

 

Explanation of 2 types of CQI Feedback 

 

2 M 

8 M 

10 M 

7 
Explain the different logical channels supported in LTE. 
 

Explanation of Control channels 

 

 
10 M 



 

 

Explanation of Traffic channels 

 

6 M 

4 M 

8 

Explain briefly layer mapping and precoding in 
modulation mapping. 
Explanation of Layer Mapping 

 

Explanation of Precoding 

 

5 M 

5 M 

10 M 

9 

Explain the main services and functions of PDCP 
sublayer for the user plane. 
 
Explanation  of PDCP User Plane 
 
Explanation  of PDCP Control Plane 
 

 

 

5 M 

5 M 

10 M 
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1. Describe the various phases of S1 mobility with a neat diagram. 
 

• Similar to the UMTS Serving Radio Network Subsystem(SRNS) relocation Procedure and has 3 phases: 

 Preparation Phase 

 Execution Phase 

 Completion Phase 

(1) Preparation Phase 

 Once a handover decision is made, and identifying Target MME, eNode-B, the network needs to allocate 

resources on the target side for handover to happen 

 MME sends a handover request to the target eNode-B and request for resource allocation to the UE 

 After resource allocation at the target eNode-B , it sends a handover request ACK to the MME 

 After receiving the handover request ACK by the MME, it sends a handover command to the UE via the 

source eNode-B  

 
(2) Execution Phase 



 

 Once the UE receives the handover command, it access the target eNode-B using the Random Access 

Channel (RACH) 

 Source eNode-B initiates the status transfer where the PDCP content of the UE is transferred to the target 

eNode-B 

 Source eNode-B forwards the data stored in the PDCP buffer to the target eNode-B 

 Now UE is able to establish a Radio Access Bearer(RAB) on the target eNode-B, it sends the handover 

confirm message to the target eNode-B  

(3) Completion Phase 

 When the target eNode-B receives the handover confirm message, it sends a handover notify message  to 

the MME 

 Now, MME informs the source eNode-B to release the resources, originally used by the UE  

 

 

2. Explain RRC states and its functions. 

 

 

 



 

 

 

 



 

 

 



 

 

 

3. Explain three basic approaches to mitigate ICI in downlink and uplink. 
 

 



 

 

 



 

 

 



 

 

 
 

 

 

4. Explain the functions and services of RLC and MAC layers. 

• Functions of MAC layer: 

 Performs multiplexing and demultiplexing of logical channels on to the transport 

channel 



 

 At eNode-B,it performs multiplexing and prioritizing various UEs serving by the 

eNode-B 

 At UE, it performs multiplexing and prioritizing various radio bearers associated with 

the UE 

 It provides services to the RLC layer through Logical channels 

 It takes service from PHY layer through transport channels  

• Functions of RLC layer: 

 Performs Segmentation and Concatenation on PDCP PDUs based on size mentioned 

by the MAC layer 

 Reorders RLC PDUs if they receive out of order due to H-ARQ process in the MAC 

layer 

 RLC supports ARQ mechanism 

• Data Transfer modes of RLC: 

 RLC entity can be operated in 3 different modes 

(i) Transparent Mode(TM) 

(ii) Unacknowledged Mode(UM) 

(iii) Acknowledged Mode(AM) 

Transparent Mode(TM) 

 Simplest mode 

 Not used for user plane data transmission 

 RLC entity doesn’t add any RLC header to the PDU 

 No data Segmentation or concatenation 

 No retransmissions 

 Order of delivery is not guaranteed. 

 Example- RRC broadcast messages, paging messages uses TM 

The Unacknowledged Mode (UM) 

 Order of delivery is guaranteed 

 DTCH logical channels operate in this mode 

 UM RLC entity performs data segmentation or concatenation of RLC SDUs  

 No retransmissions of the lost PDU 

 Examples- delay- sensitive, error-tolerant real time applications like VoIP 

 Relevant RLC headers are included in the UM data PDU 

 At the Rx, UM RLC entity performs duplicate detection and reordering 

The Acknowledged Mode(AM) 

 Most complex one, which requests retransmission of missing PDUs in addition to the 

UM mode functionalities  

 Mainly used by error-sensitive and delay-tolerant applications 



 

 An AM RLC entity can be configured to deliver/receive RLC PDUs through DCCH and 

DTCH 

 An AM RLC entity delivers/receives the AM Data (AMD) PDU and the STATUS PDU 

indicating the ACK/NAK information of the RLC PDUs 

 When the AM RLC entity needs to retransmit a portion of an AMD PDU, which results 

from the ARQ process and segmentation, the transmitted PDU is called the AMD PDU 

segment  

 The operation of the AM RLC entity is similar to that of the UM RLC entity, except 

that it supports retransmission of RLC data  PDUs 

 The receiving AM RLC entity can send a STATUS PDU  to inform the transmitting RLC 

entity about the  AMD PDUs that are received successfully and that are detected to 

be lost.  

Purpose of MAC and RLC Layers 

The main services and functions of the RLC sublayer include: 

 Transfer/receive PDUs from Upper Layers 

 Error detection using ARQ(only in AM mode) 

 Concatenation, Segmentation and reassembly of RLC SDUs (only in UM and AM data 

transfer) 

 In-sequence delivery of upper layer PDUs (only in UM and AM data transfer)  

 Duplication Detection (only in UM and AM data transfer) 

 RLC SDU discard (only in UM and AM data transfer) 

 RLC re-establishment 

Services and functions of MAC sublayer 

 Mapping between logical channels and transport channels 

 Multiplexing/demultiplexing of MAC SDUs belonging to one or more logical channels 

from the same transport block  

 Scheduling for uplink and downlink transmission 

 Error correction through H-ARQ 

 Priority handling between logical channels of one UE or between UEs by means of 

dynamic scheduling 

 Transport Format Selection (i.e.) selection of MCS for link adaptation 

 Padding if the MAC PDU is not fully filled with data  

 

 

 

 

 



 

5. Discuss the Random-access procedures in LTE in detail. 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 
 



 

6. Explain Channel Quality Indicator (CQI) feedback with the help of CQI estimation and 

reporting modes. 

 

 

 
 



 

 

 



 

 

 



 

 



 

 

 



 

 

7.  Explain the different logical channels supported in LTE. 
 

 

 



 

 

 
 



 

8. Explain briefly layer mapping and precoding in modulation mapping. 
 

 

 



 

 

 



 

 

 



 

 
 
9. Explain the main services and functions of PDCP sublayer for the user plane. 
 

 



 

 



 



 

 
 


