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An answer sheet will be provided separately.

1. Answer the following questions.

1) Answer the names of the second and fifth layers of the OSI reference model.
Datalink, Session

2) List four main factors that cause packet delay.

Propagation delay, Transmission time, Processing time, Waiting time

3) Explain the objective of “offloading’ mobile data traffic.

To reduce data traffic load in mobile cellular networks by “offloading’ it to home or other
WiFi networks.

4) List three categories of factors that degrade quality of video delivery services.
Terminal, Network, Delivery source

5) Explain ‘death valley’ for research results.

Large gap between research and commercialization.

2. Answer the following questions related to traffic theory.

1) In Poisson distribution, the probability that k calls arrive within time #is given as:

R(t) = (/}(L')k e’

A 1s the call arrival rate. Find the probability that call arrival interval is equal to or
shorter than 7]
1-e*T
2) Suppose that a packet transmission can be modelled by M/M/1. Here, packet length,
the number of packets, transmission speed, and propagation delay are 1.25kbytes, 1000
packet/s, 20Mbps, and 2 ms, respectively. Find average packet delay time, which is from
the time when a packet is queued until the packet is received.

3 ms

3. Answer the following questions related to TCP/IP.

1) Explain the benefits of NAT.

Terminals under the NAT operation are allowed to use private addresses to communicate
even with hosts in the internet, instead of global addresses, the number of which is not

enough for the recent increase of communication devices.
2) Explain how ARP works.



In the MAC layer of Ethernet, data frame is broadcasted with the MAC address of its
destination. ARP works to associate the IP address of a packet with the MAC address.
3) Show an example of constructing a shortest path in OSPF.

See handouts.

4. Answer the following questions related to the transport layer of TCP/IP.

1) List types of information used for multiplexing application data.

Source/destination port numbers., Source/destination IP addresses, Transport protocol
2) Explain the benefit of duplicated ACKs.

TCP can find packet loss earlier than timeout based mechanisms, resulting in high
throughput of TCP.

3) Burst packet loss occurs at a router with a tail drop operated queue. Explain how burst
packet loss affects bandwidth utilization efficiency of TCP.

Two or more TCP flows shrink window sizes simultaneously, resulting in the decrease of

their bandwidth utilization efficiency.

5. Show what the following terms stand for.
LTE QoS MOS QoE AS EGP IGP RIP VPN
DCF  PCF CSMA/CD CSMA/CA IEEE

See handouts.



