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e This examination consists of qu|(4) problems Please check that you have a (Ul\lph‘ll‘ copy of h""(d) PAges

e Maximum attainable mark is 80 2 3 1 SUIT

e Justify your answers clearly L g 1(7 l (,? : _“_LI/_
L. [11] A receiver receives the following sequence of bits

lllllllllilllllﬂlIlllU]ll)(l!.I()()llllll)ll)lllIll(l‘

It turns out that the transmitter uses a bit stuffing, ‘01111 110" and encodes a message with a linear block code

with the following generator matrix G = [111111].

(a) [4] What is the transmitted message?

(b) [4] If the transmitter always transmits a 5-bit message, where 0 and 1 appear equally, how many bits ('0")

are inserted on average?

(c) [3] Show whether or not this linear block code is a perfect code.
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3. [20) ;
20] The dizoram h N - - b
!r ] e diagram below shows 2 part ¢ e exchange between two stations A and B using the HDL protocol
De Gi20ram 1ree commmntinn s mards red . | ] " nl ‘
© Qi3gram uses convention introdirced in the lectute | @ reoatorfa, G where a is the address, € is one of
the mmasndc ; RR RNR REI SREN |
the commanas in {RR RNR.RE) SREIY ind cazes an information frame. 1 18 send sequence number and 1 is
recance LN . D . o 3 P
&Ceive sequence rumber I P 2ppears 2t the ¢ d of the trame, the POF Dit s sel. Frame loss is indic ted by ar
.. : \ . « N
X'. All the other frames are delivered with no ¢ TO
- ~ ~ I 1
Statien A Staton B {2) [2] What is the send window size?

(&) [2] What is the receive window size?
fic) [;’i \What is the type of ARQ scheme used?

(&1 127 Are the stations using NRM (normal response
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made) o ABRM (asvinchronous balanced mode)?
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4. [25] Data frames of fixed length are sent using ARQ scheme. It is found that the link is very noisy and
modification is made as follows: e Sender sends two copies of a frame, o Receiver, upon receiving both copies of a
frame, sends a NAK when both copies are in error. Qtherwise, it sends an ACK
Assume the followings:

(i) Frame transmission time is normalized to one.

(ii) Frame error probability is P
(iii) Processing time at the sender and the receives and ACK/NAK transmission time are negligible.
(iv) Propagation delay between the sender and receiver is a (sec), which is an integer.

(v) A frame is a total of n; bits, whereas n, bits are overhead bits.

Determine the transmission efficiency for each of th-e following protocols
(2) [5] Stop-and-Wait (b) [5] Go-Back-N (c) [5] Selective Repeat

(d) (5] Under what condition for P is the scheme in (a) better than the original Stop-and-Wait ARQ, if a = 37
(e) [5] As in (d), show whether or not the SWM) is better than the original Selective Repeat ARQ.
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