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Question 1 (Problem 7) 

 

A frame without data is 32 bytes long. Assuming a transmission rate of 11 Mbps, the time to 

transmit a control frame (such as an RTS frame, a CTS frame, or an ACK frame) is (256 

bits)/(11 Mbps) = 23 usec. The time required to transmit the data frame is (8256 bits)/(11 

Mbps) = 751  

 

 DIFS + RTS + SIFS + CTS + SIFS + FRAME + SIFS + ACK 

 = DIFS + 3SIFS + (3*23 + 751) usec = DIFS + 3SIFS + 820 usec 
 

Question 2 (\Problem 8) 

 

a) 1 message/ 2 slots 

b) 2 messages/slot 

c) 1 message/slot 

d) i) 1 message/slot 

 ii) 2 messages/slot 

 iii) 2 messages/slot 

e) i) 1 message/4 slots 

  

 ii) slot 1: Message  A B, message D C 

     slot 2: Ack B A 

     slot 3: Ack C D 

 

     = 2 messages/ 3 slots      

 

 iii)  

       slot 1: Message C D 

       slot 2: Ack DC, message A B 

       slot 3: Ack B A 

 

 

        = 2 messages/3 slots 
 

 

Repeat 



Question 3 (Problem 10) 

 

a) 10 Mbps if it only transmits to node A. This solution is not fair since only A is getting 

served. By “fair” it means that each of the four nodes should be allotted equal number of 

slots. 

 

b) For the fairness requirement such that each node receives an equal amount of data during 

each downstream sub-frame, let n1, n2, n3, and n4 respectively represent the number of 

slots that A, B, C and D get.  

 Now,  

 

 data transmitted to A in 1 slot = 10t Mbits  

  

 (assuming the duration of each  slot to be t) 

 

 Hence, 

 

 Total amount of data transmitted to A (in n1 slots) = 10t n1 

 

 Similarly total amounts of data transmitted to B, C, and D equal to 5t n2, 2.5t n3,  and  

 t n4 respectively. 

 

 Now, to fulfill the given fairness requirement, we have the following condition: 

 

 10t n1 = 5t n2 = 2.5t n3 = t n4 

  

  Hence, 

    n2 = 2 n1 

    n3 = 4 n1 

    n4 = 10 n1 

 

  Now, the total number of slots is N. Hence, 

        n1+ n2+ n3+ n4 = N 

        i.e. n1+ 2 n1 + 4 n1 + 10 n1 =  N 

        i.e. n1 = N/17 

 

  Hence, 

        n2 = 2N/17 

        n3 = 4N/17 

        n4 = 10N/17 

 

  The average transmission rate is given by: 

 

      (10t n1+5t n2+ 2.5t n3+t n4)/tN 

    = (10N/17 + 5 * 2N/17 + 2.5 * 4N/17 + 1 * 10N/17)/N 

    = 40/17 = 2.35 Mbps 



 

c) Let node A receives twice as much data as nodes B, C, and D during the sub-frame.  

 Hence,  

  10tn1 = 2 * 5tn2 = 2 * 2.5tn3 = 2 * tn4 

   i.e. n2 = n1 

          n3 = 2n1 

         n4 = 5n1 

      Again, 

 n1 + n2 + n3 + n4 = N 

           i.e. n 1+ n1 + 2n1 + 5n1 = N 

           i.e. n1 = N/9 

 

        Now, average transmission rate is given by: 

   (10t n1+5t n2+ 2.5t n3+t n4)/tN 

   = 25/9 = 2.78 Mbps 

 

  Similarly, considering nodes B, C, or D receive twice as much data as any other nodes,  

  different values for the average transmission rate can be calculated. 
 

 

Question 4 (Problem 11) 

 

a) No. All the routers might not be able to route the datagram immediately. This is because 

the Distance Vector algorithm (as well as the inter-AS routing protocols like BGP) is 

decentralized and takes some time to terminate. So, during the time when the algorithm 

is still running as a result of advertisements from the new foreign network, some of the 

routers may not be able to route datagrams destined to the mobile node. 

   

b) Yes. This might happen when one of the nodes has just left a foreign network and joined 

a new foreign network. In this situation, the routing entries from the old foreign network 

might not have been completely withdrawn when the entries from the new network are 

being propagated.  

 

c) The time it takes for a router to learn a path to the mobile node depends on the number of 

hops between the router and the edge router of the foreign network for the node.  
 

 

 

 

 

 



Question 5 (Problem 14) 

 

First, we note that chaining was discussed at the end of section 6.5. In the case of chaining using 

indirect routing through a home agent, the following events would happen: 

 The mobile node arrives at A, A notifies the home agent that the mobile is now visiting A 

and that datagrams to the mobile should now be forwarded to the specified care-of-

address (COA) in A. 

 The mobile node moves to B.  The foreign agent at B must notify the foreign agent at A 

that the mobile is no longer resident in A but in fact is resident in B and has the specified 

COA in B.  From then on, the foreign agent in A will forward datagrams it receives that 

are addressed to the mobile’s COA in A to the mobile’s COA in B. 

 The mobile node moves to C.  The foreign agent at C must notify the foreign agent at B 

that the mobile is no longer resident in B but in fact is resident in C and has the specified 

COA in C.  From then on, the foreign agent in B will forward datagrams it receives (from 

the foreign agent in A) that are addressed to the mobile’s COA in B to the mobile’s COA 

in C. 

 

Note that when the mobile goes offline (i.e., has no address) or returns to its home network, the 

datagram-forwarding state maintained by the foreign agents in A, B and C must be removed.  

This teardown must also be done through signaling messages.  Note that the home agent is not 

aware of the mobile’s mobility beyond A, and that the correspondent is not at all aware of the 

mobile’s mobility. 

 

In the case that chaining is not used, the following events would happen: 

  The mobile node arrives at A, A notifies the home agent that the mobile is now visiting 

A and that datagrams to the mobile should now be forwarded to the specified care-of-

address (COA) in A. 

 The mobile node moves to B.  The foreign agent at B must notify the foreign agent at A 

and the home agent that the mobile is no longer resident in A but in fact is resident in B 

and has the specified COA in B.  The foreign agent in A can remove its state about the 

mobile, since it is no longer in A. From then on, the home agent will forward datagrams it 

receives that are addressed to the mobile’s COA in B. 

 The mobile node moves to C.  The foreign agent at C must notify the foreign agent at B 

and the home agent that the mobile is no longer resident in B but in fact is resident in C 

and has the specified COA in C.  The foreign agent in B can remove its state about the 

mobile, since it is no longer in B. From then on, the home agent will forward datagrams it 

receives that are addressed to the mobile’s COA in C. 

 

When the mobile goes offline or returns to its home network, the datagram-forwarding state 

maintained by the foreign agent in C must be removed.  This teardown must also be done 

through signaling messages.  Note that the home agent is always aware of the mobile’s current 

foreign network.  However, the correspondent is still blissfully unaware of the mobile’s mobility. 
 

 



Question 6 (Problem 15) 

 

Two mobiles could certainly have the same care-of-address in the same visited network.  Indeed, 

if the care-of-address is the address of the foreign agent, then this address would be the same.  

Once the foreign agent decapsulates the tunneled datagram and determines the address of the 

mobile, then separate addresses would need to be used to send the datagrams separately to their 

different destinations (mobiles) within the visited network. 
 


