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DEFINITIONS
Transaction a pair of Tx — Rx slots
N total number of hop channels
Ng number of ‘Good’ channels
Nak number of ‘Bad-To-Keep’ channels
Ngn number of ‘Bad-To-Replace’ channels

1. PROBABILITIES
1.1. The probability of generating a ‘Good’ channel

_Ng

Ps N

(1)
1.2. The probability of generating a ‘Bad-To-Keep’ channel
N
Pox =—2K (2)

1.2. The probability of generating a ‘Bad-To-Replace’ channel

IDBN N

1.3. The probability of a ‘Bad-To-Replace’ channel is the sum of the
probability that a ‘Bad-To-Replace’ channel will be replaced by
‘Good’ channel and the probability that ‘Bad-To-Replace’ channel
will be replaced by ‘Bad-To-Keep’ channel.

Pen = Fene e * Pene Br (4)
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1.4. The probability that ‘Bad-To-Replace’ channel will be replaced by
‘Good’ channel (see App. 1)

1

Pene c =7—— *Fan (5)
1+ K

1.5. The probability that ‘Bad-To-Replace’ channel will be replaced by
‘Bad-To-Keep’ channel (see App. 1)

K

R = xPay 6
BN ® BK 1+ K BN ( )

— Npk

Ng

1.6. Total probabilities of appearance of ‘Good’ and ‘Bad-To-Keep’
channels

Pic=F *Pavec (7)
Pyex = Pek + Pene ek (8)

1.7. Transaction probabilities: ‘GG’, ‘GBK’, ‘BKG’, ‘BKBK’

Pec =Pic’Pic (9)
Poek = Pac *Paex (10)
Pake =Paek *Pac (11)

Pekex = Paek P ek (12)

Note: Pggx = Paks
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1.8. Probabilities in ACL + SCO (HV2) link.

In an ACL + SCO (HV2) link, half of the Tx — Rx pairs (transactions) are
allocated for voice and another half of transactions are allocated for data.

HV2 transaction probabilities: ACL transaction probabilities:
Poc vz =09Fs; Pec acL = 0-5Fsg;

Posk _Hv2 = 0.5Fgek Posk _ acL = 0-5Pgpk ;

Pakc rv2 = 0.9Fs«e: Peke  acL = 0-9Pske:

Pakek  Hv2 = 0-5Pskek Pakex _acL = 0-5Pskpxk

1.9. The probability of appearance of ‘Bad-To-Keep’ channels
(Bx ® G replacements) in HV2 slots

Pr_hve =Feek _Hv2 t Pk Hva2 * Pekek _Hv2

(13)
=0.5(Psgk *+ Pske *+ Pakex )

1.10. The probability of appearance of ‘Good’ channels (G® By
replacements) in ACL slots

Pa_acL =Feek _acL T Pske_acL tFsc _acL

(14)
=0.5(Rsgk *+ Pske + Psg)

2. CONVERGENCE WHEN N ® Ng,

For the ICR algorithm to converge (the GUD does not grow indefinitely
large) we require the probability of appearance of ‘Bad-To-Keep’
channels in HV2 slots to be smaller than or equal to the probability of
appearance of ‘Good’ channels in ACL slots
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PR_ Hv2 £ PA_ACL (15)
or, equivalently, (by substitution of (13) and (14) into (15))
Poc * Pakax (16)
Condition (16) is satisfied if
NG 3 NBK (17)

(See App. 2 for proof).

3. CONVERGENCE WHEN Ng £ Ng

To provide convergence when Ng £ Ng , do the following first in the low
priority timeslots:

- Replace ‘Good Good’ channel pair to ‘Bad Bad’ channel pair, to save
2 good channel usage, i.e., decrease Good Channel Usage Debt
Counter (GUD) by 2.

- Replace ‘Good Bad’ channel pair to ‘Bad Bad’ channel pair, to save
1 good channel usage, i.e., decrease GUD by 1.

In the high priority timeslots, do the following:

- Keep ‘Good Good’ channel pair untouched

- Replace ‘Good Bad'’ pair to ‘Good Good’ channel pair as usual

- For ‘Bad Good’ channel pair, if GUD < -1, then replace to ‘Good
Good’ channel pair, and increment GUD by 1. If GUD > -1, replace
to ‘Bad Bad’ as usual.

- For ‘Bad Bad’ channel pair, if GUD < -1, then replace to ‘Good Good'’
channel pair, and increment GUD by 2. If GUD > -1, keep it
untouched as usual.
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By this way, GUD is always converged towards to zero.
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APPENDIX 1

Pone e AND Py sk PROBABILITIES
Psne g @nd Psy e gk May be obtained from the following system of

equations

1 Pay = Pane g + P
| Ten Bl\i® c t Fene Bk (1A)
T Pene Bk =K *Fsne 6

Where K is the proportionality coefficient

_ Nk
Ng

Solving the system (1A) subject to Pyy e ¢ We get

1
Pone g = —— xR
BN® G =7 BN
By analogy
K
Pene Bk = 1+ K XPan
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APPENDIX 2

THE PROOF

Pog ® Pakgk istrue if Ng @ Ngg

Pss =Py6 Py =(Ps + Pane )’

_ _ 2
Pakek = Psek *Ps ek = (Pek + Pane BK)

So the condition is

(Ps +Pane ) ® (Pax + Pane k)’

2 23 p2 2.
6 *2PsPenec T Penec” ® Pek +2RsPene Bk * Pene Bk

NG, 2N&Ngy . NgyNg
N?  N?(Ng+Ngg) NZ(Ng+ Ng)?

3

2 2 2 2
s Nak + 2Ngi Npy + Nen Nak :
N? N?*(Ng +Ng¢) N*(Ng +Ng)?
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7 2 AY
2€1 2Npgy N Nan t,

e 7t 3 2 2 U
aN“  N7(Ng +Npgc) N(Ng+Ngc) g

é1 2N N2 u
NéKé 2 + 2 BN + 2 BN 2[:1;
aN“  N“(Ng +Npg«) N7(Ng +Ngc)q

23 02
NG Nag

Ng . Ng« are always positive, so

Ng * Npg
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