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Implementation of the CDMA Interconnection Network in CDMA Mobile System
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ABSTRACT

In this paper, the interconnection network of base station transceiver subsystem(BTS) and base station controller(BSC) in

CDMA digital mobile system is designed and implemented. The implemented network consists of unit networks to provide net-

work expandability. The virtual token bus protocol with transmission reservation function enhanced network performance to

ensure real time communications. The efficient network management and duplicated bus structure with bus repeater ensured the

network reliability. Also, the self routing algorithm is developed to provide network flexibility and to minimize message transmis-

sion delay. The algorithm has been implemented into 2 kinds of ASICs in consideration of the reliability and the cost of the net-

work. It shows that the interconnection network is suitable for the system that is being developed in the country.
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Fig. 1. Architecture of mobile communication system
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BSC : Base Station Controller

BTS : Basestation Transceiver Susystem
BSCG : BSC Group

GCIN : Global CDMA Interconnection Network
LLCIN : Local CDMA Interconnection Network
BIN : BTS Interconnection Network

BSM : Base Station Manager

HIP : High performance IPC Processor

CCP : Call Control Processor

ACP : Alarm Control Processor

TSB : Transcoding & Selector Bank

BCP : BTS Cintrol Processor

CE : Channel Element

2% 2. BSC/BTS 4394 $4% 72

0<m<11
0<n<ih

[ : Processor unit or traffic unit

O  Node
B : Trunk interfacc unit
—: U-hnk
== Cross U-link
¢ Trunk line

) : Virtual token bus network

Fig. 2. Architecture of BSC/BTS interconnection communication network
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Fig. 4. Architecture of LCIN unit communication net-
work
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Fig. 5. Architecture of BIN unit communication network
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Fig. 6. Functional block diagram of communication net-

work node board
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Fig. 7. Bus duplication architecture with bus repeater
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&850 54 AdHd BAY BErle WaFAY
FA71%E FH/AA shie w2z s, 33"
wze] d@ Aol € AeiztA VlsE Y. agn
B4" w2ad dZ49 BE =280 g Judy 9
A 715E sRc. dr)dde 54T Berle
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Fig. 8. Functional block diagram of 2-phase bus arbitra-
tion
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Fig. 10. Mean waiting time as a function of bus utiliza-
tion
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module point-to-point routing control(1st phase)
get node address from register
get masking control attribute from register
get comparison control attribute from register

if (state of masking control attribute bit = reset) then
if (state of comparison control attribute bit = reset) then
if (frame address bit = node address bit) then
set the comparison result of target bit in normal mode
set the comparison result of target bit in test mode
else
reset the comparison result of target bit in normal mode
reset the comparison result of target bit in test mode
else
if {frame address bit = node address bit) then
reset the comparison result of target bit in normal mode
set the comparison result of target bit in test mode
else
set the comparison result of target bit in normal mode
reset the comparison result of target bit in test mode
else
set the comparison result of target bit in normal mode
set the comparison result of target bit in test mode

end module

ag 13 F AAHY FAL A=2A gl (1 2A)
Fig. 13. Routing control algorithm for point-to-point
communication(1st phase)
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module point-to-point routing control(2nd phase)
receive frame address from data bus
receive control signal from external module
get multicasting control attribute from register

if {node type = processor node) then
if (operation mode = normal mode) then
if (status of comparison result for all bit in normal mode = reset) then
reject the reception of frame
else
permit the reception of frame
else /* test mode */
if (status of self node for data bus = sending frame) then
if (routing control type = normal comparison) then
if (status of comparison result for all bit in normal mode =
reset) then
reject the reception of frame
else
permit the reception of frame
else
if (status of comparison result for all bit in test mode = set)
then
permit the reception of frame
else
reject the reception of frame
else
reject the reception of frame
else /* bridge node */
if (operation mode = normal mode) then
if (status of self node for data bus = sending frame) then
reject the reception of frame
else
if (status of comparison result for all bit in normal mode = set)
then
permit the reception of frame
else
reject the reception of frame
else /* test mode */
if (status of self node for data bus = sending frame) then
if (routing control type = normal comparison) then
if {status of comparison result for all bit in normal mode =
reset) then
reject the reception of frame
else
permit the reception of frame
else
if (status of comparison result for all bit in test mode =
set) then
permit, the reception of frame
else
reject the reception of frame
else
reject the reception of frame

end module

a8 14 F AHT TAE A2A dnF(2 D)
Fig. 14. Routing control algorithm for point-to-point
communication (2nd phase)

module multicasting routing control
receive frame address from data bus
receive control signal from external module
get node address from register
get multicasting control attribute from register

if (format of the multicasting bits of frame and attribute =
multicasting frame) then
set multicasting frame flag
else
reset multicasting flag
if (location of destination node for frame = self network
node) then
set multicasting network flag
else
reset multicasting network flag

if (status of multicasting frame flag = set) then
if (operation mode = normal mode) then
if (status of multicasting network flag = set) then
if (node type = processor node) then
if (multicasting group of frame = other group) then
reject the reception of frame
else
permit the reception of frame
else
if (status of self node for data bus /= sending frame) then
if (status of multicasting control attribute =all “0")
then
permit the reception of {frame
else
reject the reception of frame
else
reject the reception of frame
else
reject the reception of frame
else
reject the reception of frame
else
reject the reception of frame

end module

2% 16, HENAY B4 A2A] dnelE
Fig. 15. Routing control algorithm for multicasting com-
munication
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