
General Access Solutions, Ltd., Exhibit 2023, Page 1 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 2 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 3 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 4 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 5 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 6 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 7 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 8 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 9 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 10 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 11 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 12 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 13 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 14 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 15 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 16 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 17 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 18 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 19 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 20 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 21 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 22 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 23 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 24 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 25 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 26 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 27 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 28 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 29 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 30 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 31 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 32 of 34



General Access Solutions, Ltd., Exhibit 2023, Page 33 of 34



9.6. 

9.7. 

9.8. 

rate transmitted from each of the three stations is Ri = 7 .5 kbits/s, R2 = 10 kbits/s 
and R3 = 20 kbits/s. The size of each packet is 100 bits/packet. Fi�� the normalized
total traffic on the channel, the normalized throughput, the probab1hty of successful
transmission, and the arrival rate of successful packets. Assume that the arrival
process is Poisson. 
Verify that for a pure ALOHA access scheme, the normalized throughput is bounded
by 1/2e and that this maximum occurs when the normalized total traffic is equal to
0.5. 
(a) Verify that Equation (9.24) is a valid probability density function (pdf) for a

discrete random variable.
(b) Calculate the mean of a discrete random variable having a pdf like the one given

in Equation (9.24).
(c) Show that your result in part (b) is consistent with the claim that A is the average

packet arrival rate.
Consider the pure ALOHA arrival scenario shown in Figure P9 .1. The vertical arrows 
indicate packet arrival times. Nn is the number of arriving packets in_the time interval
(Tn-i, T,,J, where Ux, ty] indicates the interval lx < t :S fy, Nn+1 1s the number of 
arriving packets in (In, Tn+ i], and -r is the time duration per packet in seconds. The 
average arrival rate is A,. Assume the arrivals are independent of each other. 
(a) Write an expression for the joint pdf of N,, and Nn+ 1. 

(b) Let In define the time at which user A's packet arrives. Express, in terms of
the joint pdf of N,, and N" + 1 , the probability that user A's transmission will be
successful.

2 2 

I 1 l l 
Tn-1 

Figure P9.1 

9.9. Let N = Nn + Nn+ 1, where Nn and N,,+ 1 are as defined in Problem 9.8. Write an 
expression for the pdf of N, and give an interpretation for N.

9.10. 

9.11. 

9.12. 

534 

Six thousand stations are competing for the use of a single slotted ALOHA channeL 
The average station makes 30 requests per hour, where each request is for one slot 
of 500-µ,s duration. Calculate the normalized total traffic on the channel. 
Consider the arrival scenario of Figure P9.1; the location of the packet arrival times. 
are permissible as shown under pure ALOHA, but not under slotted ALOHA, where 
arrivals are permitted only at the discrete times I;, where i = 0, 1, ••• • Assume 
that the average a1Tival rate is A,. 
(a) How would Figure P9.l need to be modified if slotted ALOHA is used? How 

would the pdfs of N n and N n + 1 change? . . . l (b) If user A' s packet arrives at time Tn , what 1s the probability of successfu 
transmission? . , 

A group of slotted-ALOHA stations generate a total of 120 requests per second, 

Multiplexing and Multiple Access 

including both original and retransmissions. Each request is for a 12.5-ms durationslot. 
(a) What is the normalized total traffic on the channel? 
(b) What _is the proba?�lity of a successful transmission on the first attempt? (c) What is the probab1hty of exactly two collisions before a successful transmission?

9.13. Measurements of a slotted-ALOHA channel show that 20% of the slots are idle.(a) What is the normalized total traffic on the channel?
(b) What is the normalized throughput?
(c) Is the channel underloaded or overloaded?

9.14. Show that the sum of two Poisson processes, with rates }q and >..2 , is also a Poisson process, with rate A1 = A i + Az. Generalize your result for the sum of n Poissonprocesses. 
9.15. A 10-MHz transponder is occupied by 200 identical carriers, half servicing stationswith GIT = 40 dB/K, the other half servicing stations with GIT == 37 dB/K. Allstations have a requirement to operate with a bit error probability of 10-5

. Thetransponder is power limited under this configuration. 
(a) What is the maximum possible bandwidth for each carrier? 
(b) Suppose that each carrier has a bandwidth of 40 kHz, and the transponder isreq�ired to service a group of larger ( GIT = 40 dB/K) stations only. How manystat10ns can the transponder handle? Will the transponder be power or bandwidthlimited?
(c) Repeat part (b) for the case where the transponder is to service a group of small

(GIT= 37 dB/K) stations only. 
9.16. A TDMA system operates at 100 Mbits/s with a 2-ms frame time. Assume that allslots are of equal length and that a guard time of 1 µ,s is required between slots. (a) Compute the efficiency of the communications resource (CR) for the case of 1,2, 5, 10, 20, 50, and 100 slots per frame. 

(b) Repeat part (a) assuming that a 100-bit preamble is required at the start of eachslot. Compute the efficiency of the CR in terms of the desired informationtransmission. 
(c) Graph the results of parts (a) and (b).

9.17. With reference to Equation (9.36): 
(a) Discuss the efficiency of the CR use if all S; and Rj are equal. (b) Discuss t�� �ffect of a few S1 or Rj being much larger than the majority. Howcan the efhc1ency of the CR be improved? 
(c) When are the distributions of S; and R1 likely to be similar? Dissimilar? 9.18. (a) Consider a token-ring network operating at a transmission rate of 10 Mbits/s over

� cable having a propagation velocity of 200 m/µ,s. How many meters of cable1s equal to a delay of 1 bit at each ring interface? (b) ff th� token is 10 bits long, and all but three stations are switched off duringevemng hours, what is the minimum cable length needed for the ring?
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