by resources resource requests

blocked.

links circuits services calls

i having K_i

route

K_1

switches bandwidth users request not probabilities.

partition

constraints n k k^{th} n − more efficient

assess

is

.

upper-limit guaranteed-minimum (GM) bounds subsets

.

, conditional

blocking .

z conditional capacities. costs method.

upper-limit guaranteed-minimum (GM) bounds p resources p = i K_i ≤i≤p resource i has K_i p, K_1 K_p

upon peakedness j functions λ_j (k μ_j (k λ_j (k k customer j μ_j (k k customer j λ_j (k λ_j and μ_j (k kμ_j

λ_j (k)_j–kβ_j

_ j =(b_{1j} b parameter b j requires b i b i and j b b_j b_j

j j λ_{j j} α

j +c_j c

j

r r j request demands b_j b_j b_j b_j j has nominal and conditional B_j^* and B_j^* B_j^*

requirement B_j^* j is X j U_j and L_j

j bound L_j^* L_j^* j L_j ≥L_j^* j U_j^* U_j ≥U_j^*.

Let K B_j and B_j

Minimize K over K, U_j L_j ∈ ∪ Z^+ B_j^*, B_j^*, U_j^* and L_j^* B_j ≤B_j^*, B_j ≤B_j^*, U_j^* ≤U_j and L_j^* ≤L_j j= . r.

K_u Ũ_j j; L̃_j j

settings. K_u L_j^* b_j j

M_j and V_j j M and V

M= Σ_{j=1}^{r M}j^{and V=} Σ_{j=1}^{r V}j

K_n steps: γ K=M V K parameter L_j^* j B_j j.

j r where B_j >B_j^* γ K^* =M V γ K=M V K parameter L_j^* j B_j j.

j r where B_j ≤B_j^* γ K_* =M V

K_u between K_* and K^* B_j ≤B_j^* j r K^* ≥K≥K_u, j r that B_j >B_j^* for K=K_u − 1. M and V K_c all

capacity K_u K_n and K_c.

Ũ_j U_j j based K_u

Ũ_j j U_j^*

K_u L_j^* K_u b_j for j

j are L_j^* and K_u m_j v_j j. C . r γ

j j r.

j∈ C Ũ_j =m_j v_j . K_u L_j^* and Ũ_j customer j

j j to r γ j γ

S S⊆ C.) j∈ S Ũ =m_j v_j and Ũ_j^* =m_j +( v_j k∈ S with k≠ j Ũ_k =m_k v_k . Ũ_j between Ũ and Ũ_j^* customer j Ũ_j

j Ũ_k k≠ j L_j^* j∈ S.

C =C − S C γ Ũ_j : j= . r assuming all Ũ_j j U_j^*

Ũ_j

K_u b_j, L_j^* Ũ_j customers j

j are L_j^* and Ũ_j m_j v_j j. C . r β

j j r.

j∈ C L̃_j = m_j v_j }. K_u L̃_j and Ũ_j customer j

j

j r β below. j β

S S⊆ C.) j∈ S L̃ = m_j +( v_j L̃_j *= m_j v_j k∈ S with k≠ j L̃_k = m_k v_k }. L̃_j between L̃ and L̃_j^* customer j L̃_j

j L̃_k k≠ j Ũ_j j∈ S.

C =C − S C β L̃_j :j= . r all L̃_j j L_j^* pre-

K_u Ũ_j L̃_j

optimum.

K_u

Let K, U_j and L_j j

K=K_u, U_j =Ũ_j and L_j =L̃_j j= r.

(U_1 U_r ,L_1 ,. L_r K=K− 1.

K U_j and L_j j.

B_j and B_j j B_j ≤B_j^* and B_j ≤B_j^* j= r, K

η_j B_{j j}^* and B_{j j}^* j η_* and η^* η_j for j= r η^* ≥1/η_*

η^* ≥1/η_* j maximum η_j U_j <Ũ_j U_j U_j =Ũ_j L_j

η^* <1/η_* j minimum η_j L_j >L̃_j L_j L_j =L̃_j U_j by 1. U_1 U_r ,L_1 ,. L_r demands.)

proportion parameters.

applications.

U_j and L_j j

U_j is b_j

original traffic resource.

j ρ_j

b_{21} =2, b_{22} =2, b_{23} = b_{24} =

j

U_j and L_j for j= for j= j N(m_j ,σ_j^2 m_j equal j b_j σ_j^2 being_j z_j b_j^2 (where z_j j c and d c and d lie ρ_j U_j and L_i c and d that U_j =m_j +cσ_j and L_j =m_j +dσ_j for j= parameter U_j ′ m_j +cσ_j and (K_2 − L_3 − L_4 K_2 parameter L_j ′ m_j +dσ_j K_2 − L_3 − L_4 ).

ρ =(_1 ,_2 ,ρ ρ_4

α α

U_o and U_d

U_o and U_d

N(m_o ,σ_o^2 m_o equal

Σ_{j=3}^{4 ρ} j^bj^σ o^{2 being} Σ_{j=3}^{4 ρ} j^zj^bj^{2 U}o

m_o +cσ_o K_2 − L_3 − L_4 c c U_d c

U_o and U_d the dynamic

nonadaptive and adaptive basis. for

i carries r by ρ̂_o =(ρ̂_o^1 ,ρ̂_o^2 ,. ρ̂_o^r i be U_o ≡(U_o^1 ,U_o^2 ,. U_o^r L_o ≡(L_o^1 ,L_o^2 ,. L_o^r ), ρ̂_o, U_o and L_o i binding

j and d_j j as c_j =

√^{ρ̂} o^{j z}j^{b2}

U_o^j ^_o^j b and d_j =

√^{ρ̂} o^{j z}j^{b2}

L_o^j ^_o^j b z_j

j b j link i.

referencing.

r . r j ϕ_j and P_j j= . r. i ρ_f^j ϕ_j − P_j

ρ_f^j ρ_f^j ρ_f≡(ρ_f^1 ,ρ_f^2 ,. ρ_f^r diverted.

r ρ_d =(ρ_d^1 ,ρ_d^2 ,. ρ_d^r

steps:

J . J

r J ρ_o =(ρ_o^1 ,ρ_o^2 ,. ρ_o^r ). J (J + r J j^{th} J +^{st} r j^{th}

J α_U and α_L

α_L = α_U =1. (α_{U L})/ ρ_d f =(_f^1 ,_f^2 ,._f^r ). α_U and α_L α ρ_d (_f^1 ,_f^2 ,._f^r U_d^j and L_d^j for j= r U_{o,i} and U_{d,i} i i γ_i i

γ_i =

Σ_{j=1}^{r ρ̂} o^{j b}

Σ_{j=1}^{r ρ} d^{j b}_{i be}

U_d ≡(U_d^1 ,U_d^2 ,. U_d^r L_d ≡(L_d^1 ,L_d^2 ,. L_d^r c_j and d_j i j U_d^j (γ_i ρ̂_o^j b +c_j γ_i ρ̂_o^j z_j b^2 K_i K_i i L_d^j

(γ_i ρ̂_o^j b +d_j γ_i ρ̂_o^j z_j b^2

Σ_{k=1}^{r L}o^k

(K− Σ_{k=1}^{r L}o^{k )L}o^j_.

j U_d^j i U_d^j j L_d^j L_d^j i U_d^j and L_d^j j route.)

U_{o,i} and U_{d,i} i i i N(m_o ,σ_o^2 m_o equal Σ_{j=1}^r ρ̂_o^j b and variance σ_o^2 being Σ_{j=1}^r ρ̂_o^j z_j b^2 c and d, U_{o,i} m_o +cσ_o and K_i − Σ_{i =j}^r (L_o^j +L_d^j ).

Similarly, U_{d,i} m_o +dσ_o and

K_i − Σ_{j=1}^r (L_o^j +L_d^j U_{o,i} and U_{d,i}

ρ_o and ρ_d

α_U α_U α

set α_L α

traffic.

other.

p r K_i i ≤ i ≤ p, b_j j

δ = 0 1 b = 0 b > 0

B b b_j

U_j j ≤ j ≤ r, L_j j N_j j, N_j = L_j b_j K = (K_1 K_p U = (U_1 U_r N = (N_1 N_r

S(K,U,N) = {n∈ Z_+^r : BN ≤ K, n ≤ U,

j=1Σ^{r (b}j^nj^Nj^{) ≤ K}i^{≤ i ≤ p}

where n = (n_1 n_r and n_j j

π(n) = g(K,U,N)^{− 1} f(n where g(K,U,N and f(n) = Π_{j=1}^r f_j (n_j

with f_j (n_j )_j (n_j )_j (n_j Λ_j (n_j ) = Π_{k=0}^{nj − 1} λ_j (k M_j (n_j ) = Π_{k=1}^{nj} μ_j (k λ_j (k μ_j (k normalization constant is g(K,U,N) =

n∈ S(K,U,N)Σ

f(n) . (7.4)

The of g(K,U,N G(z,y,z) ≡

K_1 =0Σ ∞ N_r =0Σ ∞ g(K,U,N)z_1^{K1}_p^{Kp} y_1^{U1}_r^{Ur} x_1^{N1}_r^{Nr} . (7.4)

G(z,y,x) = Π_{i =1}^p − z_i )^{− 1} Π_{j=1}^r G_j (z,y,x where

G_j (z,y,x) = − y_j )^{− 1} − x_j Π_{i =1}^p z_i^δ )^{− 1} F_j (y_j x_j^{bj} Π_{i =1}^p z_i^{δ bj} ) + − x_j )^{− 1} F_j (y_j Π_{i =1}^p z_i^b )− − x_j )^{− 1} F_j (y_j x_j^{bj} Π_{i =1}^p z_i^b and F_j (x) ≡

j=0Σ^{∞ f}j^{(n}j^{)xnj . (7.8)}

λ_j (k)_j, μ_j (k) = kμ_j and ρ_{j j} /μ_j, F_j (x) = ρ_j x) . (7.9)

λ_j (k)_{j j} k where β_j ≠ r_{j j} /β_j μ_j (k) = kμ_j,

F_j (x) =_j μ_j )^{− r j} . (7.10) λ_j (k)_j and μ_j (k)_j, f_j (n_j )_j^{nj}

F_j (x) =_j x)^{− 1} . (7.11) F_j (x

λ_j (n_j ) = n_j f_j (k) = k ≥ n_j + 1.

p G(z) =

K_1 =0Σ ∞ K_p =0Σ ∞ g(K)z_1^{K1}_p^{Kp} (7.12) p be

g^{( j)} (z_j ,K_{j+1} ) =

K_1 =0Σ ∞ K_j =0Σ ∞ g(K) i =1Π j z_i^{Ki} ≤ j≤p

where z_j = (z_1 ,z_2 z_j K_j = (K_j ,K_{j+1} K_p ≤ j≤p z_0 and K_{p +1} be K = K_1 , z = z_p, g^{(p)} (z_p , K_{p +1} ) = G(z g (z_0 ,K_1 ) = g(K).

Let I_j z_j is g^{( j−} (z_{j− 1} ,K_j ) = I_j [g^{( j)} (z_j , K_{j+1} ≤ j ≤ p j = p j j = j = p p j^{th} g_j (K_j ) = g^{( j−} (z_{j− 1} ,K_j G_j (z_j ) = g^{( j)} (z_j ,K_{j+1}

g_j (K_j ) =

2l_j K_j r_j^{Kj} 1 k l_j K_jΣ l_j K_j − 1

G_j (r_j e^{π j Kj} )e^j − e_j

where i = − l_j r_j e_j e_j = n =1Σ ∞ g_j (K_j + 2nl_j K_j )r_j^{2nlj Kj} . (7.16)

j = 1, g_1 (K_1 ) = g(K G_1 (z

__1 ) = G_1 (z_1 )

r_j = 10^{− a j} for a_{j j} / l_j K_j becomes

e_j = n =1Σ ∞ g_j (K_j + 2nl_j K_j^{j n} . (7.17)

γ_j l_j

l_j and γ_j l_1 = γ_1 = l_2 = l_3 = 2, γ_{2 3} = 13, iii) l_4 = l_5 = l_6 = 3, γ_{4 5 6} = l_j j

e_j gj (Kj ) ≤ e_j as G_j (z_j )_{0j} G_j (α_j z_j where α_{0j} and α_j choosing α_{0j} and α_j G_j (z_j g __j (K_j )_{0j} α_j^{Kj} g_j (K_j ) . (7.19)

APPENDICES p r K_i i L_j j U_j j b i j n_j j j n_j = 0. F_i i i.

F_i

F_i = K_i −

j=1Σ^{r L}j^{b . (A1)}

j request n_j and F_i (i) n_j = n_j − 1 i b > n_j ≥ L_j F_i = F_i + b F_i. j j (i) n_j ≤ U_j − i b > 0, n_j b ≤ F_i + L_j b − b . j j

(i) n_j = n_j + 1 i b > n_j > L_j F_i = F_i − b . F_i i using F_i = K_i −

j=1Σ^{r L}j^{b ,n}j^{b } . (A2)}

O(rp j O(q q j r and p will q reservation.

λ_j (k)_j +kβ_j

β_j > β_j < α_j and β_j class-j M_j and V_j j

M_j =

μ_{j j} α_j (B1)

and

V_j = (μ_{j j} )^2 j α_j . (B2)

α_3 = M_j μ_{j j} (B3) and β_{j j} (z_j −_j where z_j ≡ peakedness = V_j M_j . (B5) M_j

α_j and β_j m_j j

m_j

m_{j j} /μ_j ) g(K,M,N) g _ (K− Be_j n_j , U − e_j ,N− Be_j n_j )

where e_j j^{th} g _ α_j α_{j j}

one.

Hence m_j

B_j = 1 − M_j m_j = 1− − μ_j β_j ) g(K,U,N) g _ (K− Be_j n_j , U − e_j , N− Be_j n_j ) . (B7) extremes.

all except

Resources

difficult.

i and j subscripts. λ (k) kβ

m = α and v . (D1) b

m = mb and v _ = vb^2 (D2) for mand v U L

m v conditional U N ≡ (N(m,v)N(m,v) ≤ U).

C(L,U C(L,U

bL when N ≤ L bN

C(L,U ϕ (x

Φ (x

N(m,σ^2 )N(m,σ^2 ) ≤ U

EC(L,U) = bLP(N(m,σ^2 ) ≤ LN(m,σ^2 ) ≤ U) + bE(N(m,σ^2 )L ≤ N(m,σ^2 ) ≤ U)P(L ≤ N(m,σ^2 )N(m,σ^2 ) ≤ U)

= bL

Φ U − m)/σ )

Φ L− m)/σ ) + bX Φ U − m)/σ ) Φ U − m)/σ ) L− m)/σ )

where

X ≡ m Φ U − m)/σ ) L− m)/σ ) ϕ L− m)/σ ) U − m)/σ ) (D4)

and E[C(L,U)^2 ] = b^2 L^2 P(N(m,σ^2 ) ≤ LN(m,σ^2 ) ≤ U) + b^2 E[N(m,σ^2 )^2L ≤ N(m,σ^2 ) ≤ U)P(L ≤ N(m,σ^2 )N(m,σ^2 ) ≤ U)

= b^2 L^2

Φ U − m)/σ )

Φ L− m)/σ ) + b^2 Y Φ U − m)/σ ) Φ U − m)/σ ) L− m)/σ )

where

Y = m^{2 2} + 2mσ Φ U − m)/σ ) L− m)/σ ) ϕ L− m)/σ ) U − m)/σ )

Φ U − m)/σ ) L− m)/σ )

(L− m)ϕ L− m)/σ )− (U − m)ϕ U − m)/σ ) ______________________________________ . (D6)

Var C(L,U) = E[C(L,U)^2 ] − E[C(L,U^2 . (D7)

Φ U − m)/σ ) ∼ ϕ U − m)/σ ) ∼ EC(L,U) ∼ bm− b(m− L)Φ L− m)/σ )+b L− m)/σ and E[C(L,U)^2 ] ∼ b^2 L^2 Φ L− m)/σ ) + b^2 (m^{2 2} )Φ^c L− m)/σ ) + b^2 m (L− m ϕ L− m)/σ . (D9)

M_j and V_j C(L,U j Mand V

N(M,V X X− M)/ V N K

(K− M)/ (D10)

P(X > K) ∼ P(N ) . (D11) γ K is

G(z G(z

First select d p − d

these p − d d p − d m d +m d d +m enumeration.

factor G_j (z,y,x z, y_j and x_j p + 2r to p + x_j yields

G_j (z,y_j ,N_j ) = − y_j )^{− 1} i =1Π p z_i^δ

N_j

n_j =0Σ lfN_{j j} rf

f_j (n_j )y_j^{nj} +

n_j =lfN_{j j} rf +1Σ ∞ f_j (n_j y_j i =1Π p z_i^a )^{nj}

. (E1)

y_j U_j ≥ lfN_{j j} rf

yields

G_j (z,U_j ,N_j ) = i =1Π p z_i^δ

N_j

n_j =0Σ lfN_{j j} rf

f_j (n_j ) +

n_j =lfN_{j j} rf +1Σ

U_j

f_j (n_j i =1Π p z_i^δ )^{nj bj} . (E2)

N_j b_j

G_j (z,U_j ,N_j ) =

i =1Π p z_i^δ

N_j l =0Σ lfN_{j j} rf

f_j (l) + l =1Σ U_j − lfN_{j j} rf

f_j (lfN_{j j} rf +l i =1Π p z_i^δ )^{lbj}

. (E3)

G(z,U,N) = i =1Π p − z_i )^{− 1}

j=1Π^{r G}j^{(z,U}j^{,N}j

where G_j (z,U_j ,N_j

i =1Π p z_i^{j=1}

Σ^{r N}j^δ

K_i

K_i −

j=1Σ^{r δ N}j^{for i = K ∼}_{j=1}Σ^{r δ N}j

K_i =

j=1Σ^{r δ N}j^{≤ i ≤ p}

g(K,U,N) =

j=1Π^r_{nj =0}Σ^{lfNj j rff}j^{(n}j^{) . (E5)}

from p + 2r to p U_j U_j p U_j could K_i U_j K_i however, U_j G_j (z,y_j ,N_j lfN_{j j} rf G_j (z,y_j ,x_j ). f_j (n_j case λ_j (k)_j and μ_j (k)_j

G_j (z,M_j ,N_j ) = i =1Π p z_i^δ

N_j 1 j 1_j^{lfNj j rf +1} +

1_j i =1Π p z_i^δ

b_j − 1 ρ_j^{lfNj j rf +1} i =1Π p z_i^δ

b_j j U_j +1 i =1Π p z_i^δ

U_j b_j − N_j +b_j

. (E6) submodels p p resources into s k

k,i i^{th} k p_k i^{th} k,i ≤ i ≤ p_k ≤ k ≤ s s

j is

B_j = 1 −

k=1Π^{s − B}

where B j k

j product B

λ^∗ j at submodel k

λ^∗ (m)_j (m) l≠k l =1Π s − B ) . (F2)

λ^∗ B λ^∗ (m)_j (m probabilities B B_j λ^∗ (m

λ^∗ (m

resources i_1 and i_2 is

c(i_1 ,i_2 ) = V(i_1 )V(i

C(i_1 ,i_2 ) ____________

where V(i C(i_1 ,i_2 b customer-j i ν_j customer j

V(i) =

j=1Σ^{r v}j^{b2 (F4)} and

C(i_1 ,i_2 ) =

j=1Σ^{r v}j^bi1 j^bi2 j^{. (F5)}

j^{th} p as G_j (z_j )_{0j} G_j (α_j z_j

where α_{0j} and α_j

choosing α_{0j} and α_j α_{0j} and α_j in

e __j = n =1Σ ∞ g __j (K_j + 2nl_j K_j^{j n} . (G2)

j′ = e __j __j (K_j

ej′ ≤_{n =1}Σ ∞ g __j (K_j ) g __j

(K_j + 2nl_j K_j ) 10^{j n} . (G3)

Let

C_j =_nmax g __j

(K_j ) g __j

(K_j + 2nl_j K_j ) 1

j 2l_j K_j n max g^j (K^j ) g_j (K_j +2nl_j K_j ) 1 . (G4)

Then

ej′ ≤_{n =1}Σ ∞ C_j^n 10^{j n} ≤ 1− C_j 10^j

C_j 10^j

∼ C_j 10^j . (G5)

C_j α_{0j} α_{0j} g __j

(K_j α_j C_j << 10^{γj} << g_j (K_j C_j C_j << 10^{γj} g

__j

(K_j

G(z_1 z_p ) = i =1Π p i z_i ) i =1Π p α_{0i}

j=1Σ^{r p}j_{i =1}Π^{p (α} i^zi^{)b }}_{(G6)}

g _ (K) = i =1Π p (α_{0i} α_i^{Ki} )g(K) . (G7)

α_i ≤ i ≤ p, i ≤ j=1Σ^{r ρ} j_{k=1}Π^{p α} k^b_{k=1}Π^{i − 1 r}k^{b b ≤ K}i^{≤ i ≤ (G8)}

where r_k = 10^{− a j} for a_{j j} / l_j K_j α_i variables α_{0i} i = p by

k=iΠ^{p α} 0k^{= exp}^−_{j=1}Σ^{r ρ} j_{k=1}Π^{p α} k^b_{k=1}Π^{i − 1 r}k^b^{. (G9)}

α_1 α_p i = p and i α_i i = l, α_i for i ≥ l + α_i = i ≤ l − find α_l i = l α_i is

λ_j (k)_j + kβ_j for β_j ≠ μ_j (k) = kμ_j

− z)G(z) =

j=1Π^{r − (β} j^{/μ}j^{)zbj )− r j} = j=1Π^{r − r} j^{− (β} j^{/μ}j^{)zbj} = j=1Π^r_{l =1}Σ^{∞ (β} j^{/μ}j^{)l (r} j^{)zlbj )} = j=1Π^r_{l =1}Π^{∞ exp}^{(β} j^{/μ}j^{l (r} j^{)zlbj}^{. (G10)}

j,l ≤ j ≤ r ≤ l j,l β_j /μ_j )^l (r_j lb_j

j=1Σ^r_{1− (β j /μj )α} b_j

r_j (β_j /μ_j )α^{bj} b_j ≤ (G11)

Thus, α

Next

α_0 = −

j=1Σ^r_{l =1}Σ^{∞ (β} j^{/μ}j^{)l (r} j^{)α lbj}

α_0 =

j=1Π^{r − (β} j^{/μ}j^{)α bj )r j . (G13)}

λ_j (k)_j and μ_j (k)_j

r_j β_j /μ_j ρ_j Specifically, α

j=1Σ^r_{1 j α} b_j

ρ_j α^{bj} b_j ≤ (G14)

j α^{bj} < j Then

α_0 =

j=1Π^r j^{α bj ) . (G15)}

G(z) = − z)^{− 1}

j=1Π^{r G}j^{(z}

with

G_j (z) =

n_j =0Σ ∞ f_j (n_j z^{bj} )^{nj} . (G17)

Then α

j=1Σ^r_{Gj (z)}^{zGj′(z)} z^{≤ K}

where G_j′(z) = dz d G_j (z

Then

α_0^{− 1} =

j=1Π^{r G}j^{(α ) . (G19)}

The p

G(z) = i =1Π p − z_i )^{− 1}

j=1Π^{r G}j^{(z}

where

G_j (z) =

n_j = 0Σ ∞ f_j (n_j ) i =1Π p z_i^{b nj} . (G21)

z_1 z_p (α_1 ,α_2 α_p α_0 = (α_{01} ,α_{02} α_{0p} α 0_i ≤ i = p and,

j=1Σ^{r (}_{k=1}Π^{i − 1r}k^{b )z}i_{∂zi}^{∂ lnG}j^{(z)}z = ba^{≤ K}i^{(G22)}

for i = p r_k = 10^{k/2lkKk} . (G23) α_{0i} ≤ i ≤ p i = p by

k=iΠ^{p α} 0k^{= [}_{j=1}Π^{r G}j^{(α} 1^r 1^{, α} 2^r 2^α i − 1^r i − 1^{,α} i^{,α} i +1^α p^{− 1 . (G24)}

multiplicity.

Let r _ types j^{th} m_j.

r = j=1Σ^r _ m_j . (H1)

p

G(z) = i =1Π p − z_i )^{− 1}

j=1Π^{r G}j^{(z}

G(z) = i =1Π p − z_i )

j=1Π^r _ G_j (z)^{mj} . (H3)

O(r O(r _ ).

l_i K_i terms. If K_i

K_i

G(z)_0^bz^b )/ z) . (I1)

r_1 = 10^{1 /2l1 K1} .

z_1 = r_1 e^{iθ} where θ π (l_1 K_1 0 ≤ k ≤ l_1 K_1 G^∗ (θ G(z_1 θ

G^∗ (θ) = 1_1 r_1 e^{iθ} α_{01}

j=1Π^{r ρ} j^α 1^{bj r}1^{bj eibj θ )}_{. (I2)}

G^∗ (θ

G^∗ (θ) = 1_1^2 r_1^2 − 2α_1 r_1 cosθ α_{01}

j=1Π^{r ρ} j^{(α} 1^r 1^{)bj b}j^θ_{. (I3)}

For j = r 2l_j π_j for l_j = lfb_j /2rf G^∗ (θ) has a at at 2l_j π_j for l_j = lfb_j /2rf and j = r

j=1Σ^{r lfb}j^{/2rf local}

G^∗ 2l_j π_j for l_j = lfb_j /2rf and j = r θ_m^i for i = L θ_m^i θ_m^i i G^∗ (θ_m^i )^∗ ε

G^∗ (θ)^∗ = −_{j=1}Σ r ρ_j (α_1 r_1 )^{bj} − cos b_j θ 1_1^2 r_1^2 − 2α_1 r_1 cos θ

1_1 r_1 . (I4)

i θ_m^i until G^∗ (θ)^∗ ρ_j and K_1

θ π G^∗ (θ)^∗ K_1 .

G(z_1 z_p ) = i =1Π p i z_i ) i =1Π p α_{0i} exp

j=1Σ^{r ρ} j_{i =1}Π^{p (α} i^zi^{)b}

___________________________ (I5)

g _ (K) = i =1Π p (α_{0i} α_i^{Ki} )g(K) . (I6)

z_p

ρ_j α^{bj} ρ_j l =1Π p α_l^b l =1Π p − 1

z_l^b θ

z_i for i < p g^{( j−} (z_{j− 1} ,K_j r O(r^2 r + O(r K r +

O(r^2 O(r).

j is B_j = 1− g(K_1 − b_j ) (K_1 b_0 ≡ g(K_1 − b_j ≤ j ≤ r

g(K_1 − b_j ) = m_{1j} r_{1j}^{K1 − bj} α_{01j}^{− 1} α_{1j}^{− (K1 − bj )} k 2 m_{1j}____Σ 2 m_{1j}____ − 1 α_{01j} G(α_{1j} r_{1j} e^{m1j}

2πik )e − m_{1j}

2πik(K_1 − b_j )

where α_{01j} and α_{1j} m_{1j} = 2l_1 (K_1 − b_j r_{1j} = 10^{1 1j} . (J2)

e_{1j} = n =1Σ ∞ α_{01j} α_{1j}^{K1 − bj} g(K_1 − b_j +nm_{1j}^{− nγ1} . (J3)

j α_{01j} , α_{1j} and m_{1j} j. j K_1 >> b_j ≤ j ≤ r quantities α_{01j} , α_{1j} and m_{1j} j = j K_1 >> b_j α_{01j} , α_{1j} and m_{1j} j = j for α_{01j} , α_{1j} and m_{1j}

g(K_1 − b_j ) = m_1 α_{01} (α_1 r_1 )^{K1 − bj} 1 k m_1 /2Σ m_1 /2

T_kC_j^k

where

C_j = e^{m1}

2πib_j

and T_{k 01} G(α_1 r_1 e^{m1}

2πik )e − m_1

2πikK_1

. (J5) T_k quantities C_j^k C_j j j O(r j since C_j^k = call blocking and

π

generally. j

B_j^t = 1 − g(K) g(K − b_j )

where b_j ≡ (b_{1j} b j. j

B_j j B ≡ (b

B_j = 1 −

n:Bn ≤ KΣ

λ_j (n_j )π(n)

n:Bn ≤ K − b_jΣ

λ_j (n_j )π(n) = 1 − n:Bn ≤ KΣ

λ_j (n_j ) f(n)

n:Bn ≤ K − b_jΣ

λ_j (n_j ) f(n) . (K2)

However, λ_j (n_j ) f(n λ_j f _ (n

B_j = 1 −

n:Bn ≤ KΣ f _ (n) n:Bn ≤ K − b_jΣ f _ (n) = 1− g _ (K) g _ (K − b_j )

where f _ (n f(n λ_j (m λ _ j (m)_j (m+ g _ (K g(K f(n f _ (n B_j in

B_j^t

class-j λ_j (m λ _ j (m)_j (m+

λ_j (m)_{j j} m, λ _ j (m)_j (m+_{j j} (m+ = (α_{j j} )_j m

B_j^t = 1 − g(K,U,N) g(K− Be_j ,U − e_j ,N− Be_j ) . (K5)

where g(K,U,N B_j^t

References

.

.

Probability

Networks,’’

IEEE

Communications

Communications

1993.

J.,