Chapter 10 Solutions

1. (a)
In ASK, the baud rate and the bit rate are the same.  The baud rate, hence, is 2x106.  The bandwidth is 2 MHz.

2. (b) Minimum bandwidth required for PSK (2-PSK) is the same as that for ASK.  Thus, the baud rate is 2x106.  The bandwidth for a PSK is the same as its baud rate, hence is 2 MHz.

3. (c) QPSK is same as 4-PSK.  The baud rate is half the bit rate; i.e., 1x106.  Hence, the bandwidth required is 1 MHz.

4. (d) QAM requires 4 bits per symbol or baud.  Hence, baud rate for 2 Mbps bit rate is 500x103.  Hence, the bandwidth is 500 kHz.

5. (a) QPSK has a 2-bits per baud.  The baud rate is the same as bandwidth.  Hence, for a 6 MHz downstream bandwidth, baud rate is 6x106, and bit rate is 12 Mbps.

6. (b) 64-QAM has 8 bits per baud (28).  Baud rate is the same as bandwidth.  Hence, the bit rate is 48 Mbps.

7. Baud rate is the same as bandwidth for QPSK.  Bit rate is twice that of baud rate (22).  Hence, multiply bandwidth by 2 to obtain the bit rate.
(a) 400 kbps
(b) 1.6 Mbps
(c) 3.2 Mbps
(d) 6.4 Mbps


8. Bit rate for 16-QAM is 4 times (24) the baud rate.  Baud rate is the same as bandwidth.
(a) 800 kbps
(b) 3.2 Mbps
(c) 6.4 Mbps
(d) 12.8 Mbps


9. QAM is a combination of ASK and PSK and hence is more sensitive to noise than QPSK.  The latter is strictly PSK.  Upstream signal, which is at the low end of the band, is more subject to ingress noise than the downstream, which is at the upper end of the RF spectrum.  Hence, QPSK is preferable for upstream transmission.
The second reason is that with QAM (for example 64-QAM has bit rate four times that of QPSK), you can transmit at much higher bit rate than QPSK. Higher bandwidth is available in downstream (several hundreds of MHz) than in upstream (several tens of MHz), and hence can be taken advantage of.


10. (a) From the LAN perspective, all the cable modems look like stations on an Ethernet LAN.  The repeaters on the cable are like repeaters on an Ethernet LAN.  However, the tree topology of HFC makes it appear that several LANs are joined together at different points and makes the protocol implementation more difficult.
(b) Downstream protocol is broadcast protocol and is similar to regular Ethernet, but with no collision.  It is controlled by the head end CMTS.
(c) The upstream transmission is complex.  They all have to arrive at the head end in time slots that do not collide with each other.  It is handled in a proprietary manner by the cable modem vendors, using schemes such as time division multiplexing, statistical multiplexing, and random access channel as in Ethernet LAN.


Table for Exercise 7 IF Table

IfIndex
IfType
IfSpeed

1
127
10,000,000

2
128
10,000,000

3
129
6,000,000

4
129
1,500,000

5
129
8,000

6
129
8,000

Table for Exercise 7 IF Stack Table

IfStackTableHigherLayer
IfStackTableLowerLayer

0
1

1
2

1
3

1
4

1
5

1
6

Table for Exercise 8 QoS Table

*index
*Priority
*MaxUpBandwidth
*GuarUpBandwidth
*MaxDownBandwidth

3
4
10,000,000
6,000,000
10,000,000

4
1
10,000,000
1,500,000
10,000,000

5
7
10,000,000
8,000
10,000,000

6
7
10,000,000
8,000
10,000,000

9. (a) S/N of 30 dB translates to a ratio of 1000.  Thus, log2(1+1000) is approximately 10.  For B = 1x106, maximum bit rate is 10 Mbps.  Thus, at a data rate of 3 MHz per channel, a maximum of 3 non-sports video channels can be transmitted simultaneously over an ADSL line.
(b) The data rate requirement of a sports video channel is 6 Mbps, and hence only one channel can be accommodated in an ADSL line.


256


(a) 4000
(b) n varies from 1 (simple PSK or ASK) to 4 (4-QAM).


The data channel band starts at 25 kHz.  Therefore, approximately 25 kHz is available for the POTS voiceband.  At approximately 4 kHz per voice channels, this would amount to six voice subchannels.


The upstream bandwidth of HFC is about 10 Mbps and the downstream data rate of ADSL is about 8.8 Mbps (1.1 times 8 for 8-QAM).  Hence, download speed is primarily controlled by the ADSL line.  For 50 Mbyte (= 400 Mbit) file, it would take approximately 45 seconds.


The data rate is primarily controlled in this case by the upstream data rate of ADSL.  For a 175-kHz (Figure 10.14), the 4-QAM can transmit at a data rate of 700 kbps.  Thus, time to download a 400-Mbit file is 571 (400/0.7) seconds or about 9.5 minutes.


There are four tables involved in setting up the configuration of an interface for ADSL line.  They are (1) ifTable, (2) ifStackTable, (3) adslLineTable, and (4) adslLineConfProfileTable.
The ifIndex in the ifTable identifies the value of the ADSL line interface.
The ifStackLowerLayer in the ifStackTable identifies the association with the ifIndex for the fast and interleaved channels.
The adslLineTable is a dependent table with ifIndex of the ifTable as its index.
A given row in the adslLineTable contains the columnar object adslLineConfProfile, whose value identifies the row of the adslLineConfProfile, which contains the configuration profile values.  In MODE-I there could be many rows of adslLineTable that could be pointing to the same row of the adslLineConfProfile, thus sharing the common configuration profiles.


In MODE-II configuration, the profiles are not shared amongst different modems.  In Exercise 14 solution, the value of adslLineConfProfile is set to zero.  Each ADSL modem has its own adslLineConfProfileTable.


The alarm profile is configured using adslLineAlarmConfProfileTable.  This uses the same four tables except that adslLineConfProfileTable is replaced with adslLineAlarmConfProfileTable.  The row in the adslLineAlarmConfProfileTable is identified by the value of adslLineAlarmConfProfile columnar object in the adslLineTable.
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