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Core Network
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Fig. 7
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for each RA
compute tier level

Summarize the
number descendants
users in each branch

]
Sort RA,SM by the number
of alternative links

|

Sort alternative routes by link quality

|

Sort RA by number of descendants

Extract RA with

Y

maximal descendants

" | maximal descendants

Extract SM with

&>

yes

oo sp—(on>

Extract max
alternative link

Extract max
alternative link

xtracted link
quality == curren

of descendants in
alternative link < current
active link descendants

Do

handover |

to

Alternative tier
level <= current
tier level

of descendants in
alternative link < current
active link descendants

Do handover

to

Fig. 9
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Build the maximal BW graph
using the core as a source and

Calculate BW and

i

allocated of each

BW as a weight on the links link
|
Put RAs in queue
fas RA SorF SM by BW
; —| requirements and
n queu i
put in queue
Extract RA m
MaxBW>current :
B Extract min SM

MaxBW-
currentBW > A

Handover to the
maximal link

Fig. 10

|

Extract maximal
available BW link
alternatives

Alternative
available BW> current
link available BW

Alternative
available BW- current link
available BW> A

Handover to the
maximal link
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Fig. 12a
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queue

For each users-queue entry sort

Sort users by
start priority into users-[— its services by allocation priority

into sers-service-priority-queue

|

|

For each users-service-priority-queue sort
by minimum uplink+downlink bit rate into

service-requests queue

Is
users-queue
empty?

users-queue

users-service-
priority-queue
empty?

Pop service from

Pop users

Confirm
service

= users-service- =
priority-queue

Is
service-requests
Empty?

Has available
resources?

Reject
service

Fig. 15
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Moving relay agent having radio backhauling
functionality as a core interface and base-station
interface as an SM interface. Such as but not limited
to the moving base stations e.g. MrS units described
in  Published PCT  Patent Application
WO/2011/092698, entitled “Cellular
Communication System With Moving Base Stations
And Methods And Apparatus Useful In
Conjunction Therewith”

BS

Stationary, typically conventional base-station, able
to communicate e.g. conventionally with the core

and with mobile communication device users

SM

Mobile communication device e.g. Standard mobile

phone

Node

BS or RA or other node, typically not including
endpoint nodes (phones), in a cellular

communication network

Link

A potential connection between two nodes

Active link

A link that is currently being used to pas.s e.g.
packets between two nodes

Link state

Quality grade e.g. indicating the potential

information-to-noise ratio of a link

User

User of the mobile phones, which typically
dynamically move across the service zone of the

network

QOS

A parameter set of an application or user expressing
a priority of that application or user relative to other

applications or users served by the same cellular

Fig. 17a
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communication network. The QOS may
for example indicate different delay, error rate

and/or guaranteed bit rate requirements

Core Responsible for overall control of the SM and
establishment of services
Resource A cellular network resource allocation, also termed

allocation chain

herein “service establishment” or “service
requirements establishment”, typically allocated by
each of a chain of cellular communication network
nodes connecting two end-point nodes in the
network, that guarantees at least one requirement
(such as but not limited to QoS, bandwidth,
minimum delay, maximal error rate) of a
communication session between the two end-point
nodes. An example Resource allocation chain is a
bearer as defined in conventional protocols such as
GSM, UMTS and LTE.

PS Packet switched

CS Context switched

RS Relay server, residing typically inside the core and
responsible for overall control of the SM and RA in
the hierarchical system

RH Relay helper residing inside the RA and responsible

for the control of the SM and RA that are actively
linked to its RA or to descendent/s thereof

Fig. 17b
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UEs Measurement Report [~ \.p1910

Has Topology
changed?

Plan cells frequency allocation

using a graph coloring o
approximation method P1930

Has change orders
(e.g. list of nodes to be handed
over from station to station)?

Send change orders ~ \\P1950

Fig. 19a
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UE Measurement Report [~ \.p1915

P1935
New neighbor ID >

Current ID

Select random free RFCN
out of neighbors list

!

Change current RFCN ~ \\P1965

Fig. 19b
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