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Connection Admission Control
Bergeggi, October 28, 2004

Speaker: Rosario Toscano (rosario_toscano@telespazio.it)
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CAC Features

» Implementation of advanced resource optimisation (Up-link,
Down-link) algorithms in an admission control procedure

— QoS management of different services (conversational,
streaming, interactive and background)

— Resource reall ocation management
— Intelligent Segment Selection (1SS)
— Code assignation policy

o Implemented in the DANS framework
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CAC Operative Flowchart (1/2)
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CAC Operative Flowchart (2/2)
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Algorithms Implemented for the CAC

- Up-Link CAC Algorithms
ArrowsCacBase
ArrowsCacReArrangement
ArrowsCacReArrTDU

- Down-Link CAC Algorithm
PowerBasedCAC

- Code Assignation Strategy
RandomStrategy
LeftmostStrategy
CrowdedStrategy
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ArrowsCacBase (UpLink)
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ArrowsCacReArrangement (Up-Link)

This algorithm calls:
ArrowsCacBase function

‘ ArrowsCacBase ‘

If the ArowsCacBase function decides that
the new call can not accede to the system,
then the ArrowsCacReArrangment function
starts to modify the bit-rate of some users
(not real time service) already connected
(by modifying the spread factor) in order to
lower the cell load.

Accept New Call

‘ Multipleir factor K = 2 ‘

v

\ K=K*2 |

Isthe new call
areal time
service?

The algorithm suggests:

‘ SFnc = k*SFnc ‘

v

Calcolate the new load n ‘

Accept New Call: Yes
if modify the S~ of N n <=nt <
users not real-time

Yes/No modify the SF of
new user

the number of users for which it is needed
to modify the spreading factor

No ¢

Are there users not
real-time in the cell?

+=
Calcolate again the load by modifying SF of R

user not real-time already connected

the multiplying factor necessary to modify
this value (SF)

Moreover the algorithm suggests if it is
needed_ or If it is possible to modify the
spreading factor of the new user.

No

K > Kmax

Yes
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ArrowsCacReArrTDU (UpLink)

’ ArrowsCacBase ‘

Did it

accept the
new call?

Accept New Call

Did it

accept the
new call?

Accept New Call

Is New
Call real
time
service?

Is there a number of users not
real-time big enouth to make
space for the new call?

Can the users not real-time
founded accede to satellite
segment

v

Accept the new call only
if users not real-time are
transfered to satellite?

This algorithm calls:
ArrowsCACReArrangment

If the ArowsCacReArrangment does not accept
the new request in terrestrial cell, it estimates
if there is a satellite segment available. If there
is a satellite segment and the type of service
requested does not have particular
requirements (i.e. not real time service) then
the algorithm estimates the satellite load and
decides whether to accet or reject the new call
on this segment.

The algorithm suggests:

the number of users that is needed to transfer
to satellite segment
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PowerBasedCA C (DownLink)

The new call can accede to the
system if:

P,,+AP < P,,

Evaluate average BS Power Pav

v

Estimate Power of the new call Pnc

PTH power threshold

for each cell the average power
transmitted in a time windows
with constant number of users

No

Pav +PnNc
<
THERSHOLDPOWER

AP power assigned to a new user

Accept new call

Block new call 4+—
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Code Assignment Policy

Level O SF=1
Level 1 SF=2
Level 2 SF=4
Level =2 Level =2 Level =2 Level =2
leaf =0 leaf =1 leaf =2 leaf =3
Leaf O Leaf 1 Leaf 2 Leaf 3
RandomStrategy — This function assigns the code to the new user by choosing randomly among the free leafs
of thelivel.
LeftmostStrategy — This function assigns the code to the new user by choosing the first free leaf of the level
from left.

CrowdedStrategy — This function assigns the code to the new user by choosing_among the free leafs of the
level the one that isin the crowded tree’'s area. For every free leaf we calculate a crowding index. We choose the |eaf

with the bigger crowding index. If there are two or more leafs with the same crowding index then we choose the first
one on the left.
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DANS — CAC Interface (1/2)
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parametrs
simulation _
) executiveCAC
g Return ansewer
V)
Z Simulation
< UnBlockCode
QO
A
N End
° Simulation? Output Statisticals

IMAACA - GENOA, 28-30 Oct 2004 SAILOR WORKSHOP, 28 Oct 2004



telespazio = J;f

una Societa Finmeccanica =

DANS — CAC Interface (2/2)

When a new call arrives the DANS calls a cac() function

- =

The CAC return to the DANS one of the following value:

0

Not accept the new user

Accept the new user on Satellite/Terrestrial segment

Accept the new user under the load' s rearrangement
condition (by modifying the bit-rate of the users not real-
time already connected)

3 Accept the new user on Terrestrial segment under the
condition: transfer some users not real-time already
connected from terrestrial segment to satellite segment
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CAC () Functions (1/3)
PANtS' recallls this W
unction only one.

A A

bool initialiseCAC
(
int chipRate_cps,
int algorithmTypeUplink,
- int algorithmTypeDownlink,
int codeAssignementStrategy,
wn int numberOfServices,
= Service *Servicelnfo,
int numberOfBaseStations,
< Set int numberOfTerrestrialCells, 4
(@] int numberOfGridRows,
parametrs int numberOfGridColumns,
simulation Position *positions,
float thresholdarrows,
float thresholdpower,
float interrcellfactor,
int maxleveltree,
float orthogonalityFactor,
int totNumberMcastGroup,
LOG log
)
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CAC () Functions (2/3)

DANS recalls
this function

when the new
user arrives

executiveCAC () function

ANy A

DANS.

void executeCAC

(
int numberOfMeasurements,
Measurement *measurements,
baseStationinfo  *baseStationinfos,

New user Position position, y
parameters int servicelndex,

float targetSINRUplink_dB,
float targetSINRDownlink_dB,
int multicastGroup,
CACReturnValues *ret

)
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CAC () Functions (3/3)
DANS recalls

this function
when the user
leaves the
system

UnBlockCode () function

Ay A

DANS.

void UnBlockCode
(

User leaves int cellNumber, 4
The system TreePosition code

)
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Return answer

Cac returns his

answer to DANS

by updateing the
ret structure

struct CACReturnValues{

int accept;

TreePosition code;

int cellindexToConnectTo;

int numberOflinstructions; ACCEPT,

Instruction *reconnectioninstructions; REéErCT
DAN S } ACCEPT

WITH

struct Instruction{ AR = 2
int userindex; ?
int destinationCellindex;

TreePosition newCode;
int cellindex;

}
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Thank You !!!
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