
Chapter 1 1 beacon fire - telegram - radio - mobile phone system - communication satellite - cellular system - WLAN 2 cellular system | mobility management | mobile IP | Wi-Fi | WiMAX | Ad Hoc | wireless network security | WPAN | sensor 

network | IoT | SDN 

Chapter 2 1 medium - cable & optical fiber / microwave & laser & IR | terminal - fixed / mobile 2 licensed - cellular system(1GHz) / PCS & WLAN(2GHz) / WLAN(5GHz) / LMDS / IR | unlicensed - ISM / U-NII 3 terrain - operation frequency - speed of mobile device - interference source 4 reflection - large obstruction | diffraction - sharp edge | scattering - small obstruction 5 reflection - indoor | diffraction & scattering - outdoor 6 receiving power(Pr) is determined by distance between transmitters and receivers(d), transmitting power(Pt) and antenna 

gains(Gt & Gr)(height of mobile station(hm) and height of base station(hb) also included in two-ray modeling), pass loss(Lp) is 

the ratio of Pt and Pr 

7 pass loss - 56.147lg20lg20  dfL cp  /  22lg10lg40 mbp hGhdL   | receiving power - 

55.147lg20lg20  dfPP ctr  /   dhGhPP mbtr lg40lg10 22   | transmission delay - cannot find definition 

8 large object obscures the main signal path | amplitude and phase change is roughly constant 9 cannot find definition 

10 macro-cell - 














DdBA

CdBA

dBA

Lp

lg

lg

lg

 | micro-cell - 









0
0 lg10

d

d
kLL pp  

11 multipath fading - superposition of signals that reach the receiving antenna by multiple paths | doppler shift - change in 

frequency for an observer moving relative to the source 

12 rayleigh - no dominant path | ricean - a dominant path 
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15 cannot find definition Chapter 3 and 4 1 2G - use GSM/TDMA, can receive message and browse webpage | 3G - use CDMA, can provide better communication 

quality 

2 no direct relationship 3 no direct relationship 4 base station - a land mobile station | uplink - transmission path from mobile station to base station | downlink - transmission 

path from base station to mobile station | cell - an area of radio coverage | location area - a set of base stations that are grouped 

together to optimise signalling | mobile switching center - a primary service delivery node for CDMA 

5 when an MSC detects a new MH in its network, in addition to creating a new record in the VLR, it also updates the HLR of 

the MH.  

6 handoff management - determine whether there is unoccupied path to support handoff | location management - inform HLR of 

current position of MH 

7 3G is superior to 2G in terms of system capacity, quality of service and data transfer rate 8 purpose - protect voice traffic from the negative effects of other voice traffic, ensure there is enough bandwidth for authorized 

flows | difference - cellular capacity is fixed / flexible 

9 packet-switching - group all transmitted data into suitably sized blocks which are transmitted via a medium that may be 

shared by multiple simultaneous communication sessions | circuit-switching - implement a telecommunication network in 

which two network nodes establish a dedicated communication channel trough the network before the nodes may communicate 

10 WCDMA | CDMA200 | TD-SCDMA 11 full frequency reuse | soft handover | flexible capacity 12 transmission rate - 1.23Mcps / 3,84Mcps | bandwidth - not found | operation frequency - 1.25MHz / 5MHz 13 CDMA - will continue to develop | others - will be replaced by CDMA 14 cannot find definition Chapter 5 1 mobile cloud computing | mobile web | mobile access | ubiquitous computing Chapter 6 1 start phase - decide handoff | implementation phase - allocate source and change control 2 intra-switch - adjacent cellular system is controlled by same MTSO | inter-switch - adjacent cellular system is controlled by 

different MTSO 

3 MCHO - mobile controlled handoff | NCHO - network controlled handoff | MAHO - mobile phone assisted handoff 4 hard handoff - instantaneous & low interference | soft handoff - no disruption 5 feedback-based handoff scheme - MS send data of signal strength to MSC through AP to help handoff decision | feedback 

interval - Tn2  

6 straight-line - base station is directly connected to mobile devices | fluid flow - base station send message which waits to flow 

to mobile devices 

7 not mentioned 8 intra-switch - mobile signal becomes weak in a given cell and MSTO cannot find other cell within its system to which it can 

transfer the call | inter-switch - mobile signal becomes weak in a given cell and MSTO finds other cell within its system to 

which it can transfer the call 

9 not mentioned 10 handoff rate will increase 11 control tier & macro area 12 when a MN finds itself entering a new area, it sends a notice and the control part provides new service 13 time-based - small movement | movement-based - immobile device & save energy | distance-based - between time-based and 

movement based 

14 GGSN - SGSN - RNC - AP or Node-B - WLAN or mobile station Chapter 7 1 a temporary IP has to be generated and degenerated whenever the device is moved to another network 2 MN - position usually changes | HA - a router on a MN’s home network which tunnels datagrams for delivery to the mobile 

node when it is away from home | FA - a router that stores information about MN visiting its network | CoA - network-native IP 

address of the device when operating in a foreign network | CN - MN’s communication object 

3 data is tunneled into information of destination router 4 MN - HA - internet - FA - MN 5 MN initiates registration when link changes, message being broadcast to outer and hometown host 6 MN not receiving the same host message during a period of time means it may have left the area 7 every HA responds so that MN will know how to link 8 request will be delivered to HA 9 registration request can be refused 10 IP in IP - easy | minimal encapsulation - save bytes | GRE 11 reverse tunneling transports directly to the end 12 not mentioned 13 MN - outer agent - internet - HA - MN Chapter 8 1 DCF - distributed coordination function | PCF - point coordination function | DIFS - distributed inter-frame spacing | SIFS - 

shortest inter-frame spacing | PIFS - point inter-frame space 

2 DCF needs RTS/CTS to solve hidden or exposed terminal problem 3 IEEE 802.11e - a standard that defines QoS | EDCA - Enchanted distribution channel access | HCF - hybrid coordination 

function 

4 ad-hoc - temporary connection | infrastructure - permanent bridge 5 ad-hoc - every node is at the same level, can transfer and receive data | infrastructure - base station is at a higher level 6 IEEE 802.11-1999 defines TCP/IP in physical layer, media and MAC 7 LLC & MAC - data link sublayer | PLCP & PMD - physical sublayer 8 radio - wide bandwidth and powerful data transfer function 9 PLCP & PMD 10 802.11 defines signal character and modulation way 11 code-division | frequency division | time division | transfer data after division 

12  

13 unicast - each destination address uniquely identifies a single receiver endpoint | multicast - datagrams are routed 

simultaneously in a single transmission to many recipients 

14 NVA is a method to avoid collisions in a shared medium 15 QoS is supported in both modes | bit rate can represent QoS 16 synchronization ensures time consistency among users 17 timing synchronizing 18 cannot find definition 19 clock synchronization is applied in power management protocol of multi-hop 20 power management reduces overall power consumption 21 transmitter and receiver are waked every short period of time 22 ATIM - ad-hoc traffic indication message | DTIM - delivery traffic indication message 23 handover is driven by stations 24 a message may be too long to transfer together 25 control fields contains message’s source and destination 26 different protocols provides different address 27 802.11a - after 802.11b, use OFDM | 802.11b - use DSSS 28 provide data confidentiality comparable to that of traditional wired network 29 standard 64-bit WEP uses a 40 bit key, which is concatenated with a 24-bit initialization vector to form the RC4 key 30 the client encrypts the plain text using the configured WEP key and send it back to access point and the access point decrypts 

the response 

31 the client encrypts the plain text using the configured WEP key and send it back to access point and the access point decrypts 

the response 

32 not mentioned 33 active - scan and discover APs | passive - response when messages are sent to APs 34 not mentioned 35 not mentioned Chapter 9 1 long distance transfer | high speed | expensibility | stability 2 WMAN-SC | WMAN-SCa | WMAN-OFDM | WMAN-OFDMA 3 a large number of closely spaced orthogonal sub-carrier signals are used to carry data on several parallel data streams or 

channels 

Chapter 10 1 infrastructure - pre-developed system | ad-hoc - self-organized system 2 cannot find definition 3 cannot find definition 4 not mentioned 5 hidden - inaccessible terminals | exposed - terminals covered by sending spots Chapter 11 1 secret key - WEP seed - PRNG - key stream - plain text - cipher text 2 the client encrypts the plain text using the configured WEP key and send it back to access point and the access point decrypts 

the response 

3 WEP - original protocol | WAPI - a protocol used in China | IEEE 802.11i - replace WEP Chapter 12 1 lower energy consumption 2 connect state & middle state 3 reader - provides energy | electronic ag - store information 4 chip | antenna | packaging | tag application | standard research | collision protection 5 logistics | retail | manufacturing Chapter 13 1 sensor networks provide data to base station and monitor station 2 not mentioned 3 smart dust | health monitoring | environment monitoring 4 sensors can be placed in fields to monitor moisture and pH 5 data rates - the amount of data sent to station every second | range - distance that data can transfer 6 electric power is limited while we want it ti be self organized, if we cut down power supply, some nodes may be forced to 

turn off 

7 solar energy & wireless power Chapter 14 1 RFID | GPS | ultra wideband 2 very low energy level for short range | high bandwidth communication over a large portion of radio spectrum 3 Bluetooth low energy is intended to provide considerably reduced power consumption and cost than classic Bluetooth while 

maintaining a similar communication range 

4 cognitive radio automatically detects available channels in wireless spectrum, then accordingly changes its transmission or 

reception parameters to allow more concurrent wireless communications in a given spectrum band at one location 

5 feature - can be planted inside body or be accompanied device that human carry | application - health monitoring Chapter 15 1 SDN is an approach to computer networking that allows network administrator to programmatically initialize, control, change 

and manage network behavior dynamically via open interfaces and abstraction of low-lewel functionality 

2 OpenFlow 3 SDMN | SD-WAN | SD-LAN 4 support the dynamic, scalable computing and storage needs of more modern computing environments Chapter 16, 17 and 18 1 motor | camera | sensor | microphone 2 vacuum cleaner - a robot that scan and clean the road | safeguard | self-driving car Chapter 19 1 MIMO - multiple transmit and multiple receive antennas | SISO - single transmit and single receive antenna 
2 nHxy   
3 space-diversity - every piece of data has one or more copy that are transferred in parallel paths | space-multiplexing - data is 

distributed to multiple paths to transfer at the same time 

4 radar - cover larger area and reduce interference | ultra wideband | cellular system Chapter 21 and 22 1 bitcion protocol includes several features that protect it against some of attacks, such as unauthorized spending, double 

spending, forging bitcions and tampering with blockchain 

2 version information | format information | data and error correction keys | required patterns 


