Process for selection of resources to be released in
case of an overload in a cellular |and nobile system
wdabaoimsenti on rel ates to a process for oper at PEIER2009/005906
cellular I'and nobile network in which in case of an
overl oad certain resources of the |and nobile network
currently being used can be released in order to be
avai l abl e for higher priority applications, and
resources can be usable at the sane tine by severa
applications. Thus, this invention relates to a
process for selection of occupied network resources
whi ch nust be released to enable higher priority calls
in a cellular land nobile system for exanple
according to the GERAN, UTRAN, E-UTRAN, cdnma2000, UMB,
W MAX, etc. standard. These scenarios ordinarily occur
in an overload situation. QOccupied network resources
must alpa S ﬁe éileaseg when the avail able free
net wor k F‘égﬁ priecectipp of espugcento be Feleased dn caseof amap) e
new hi gher priority calls. H gher priority calls are
for exanpl e vévedoadin asceliplasdandmpbile systems whi ch are
generally called real tinme applications or real tine
services. In contrast to real time services, |ower
dihie irdentjongalates toaa procesb Fardperating eedllular hind swbilé meworkliewhich in
i nclude especially applications such as Internet

case oflan ovarload c@tairsi@slirctg of the endiriébileneBiokk cubkatPhdiRs used tanl B
the selection of resources to be rel eased takes into

release@FCIHto BEUWAIIAIS RIPhipher YUt arpliCatRRE, A8 RSGHRIs€Eh BYusable at the

i ndi vidual users. In current lTand nobile system

Smneﬁh@%@!&knﬁggﬁwﬁﬁﬁ§ areal so used by several applications
or users the same tinme, so-called shared resources.
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must bel_gggs/é\d to enable higher priority calls in a cellular land mobile system, for example
according to the GERAN, UTRAN, E-UTRAN, cdma2000, UMB, WiMAX, etc. standard. These
scenarios ordinarily occur in an overload situation.

Occupied network resources must .always be released when the available free network
resources are no longer sufficient to enable new higher priority calls. Higher priority calls are for
example voice calls or streaming calls which are generally called real time applications or real time -
services. In contrast to real time services, lower priority calls are called non real time service. They
include especially applications such as Internet browsing or sending/receiving E-mail.

The prior art in the selection of resources to be released takes into account only resources

which are being occupied by individual users. In current land mobile system however resources are

CONFIRMATION COPY



channel s. HSDPA in the node B baseband occupies a
certain resource according to the nmaxi num HSDPA
whandeewrh. The nunber of users who are shari nBCT/ER2009/005906
bandw dth is i ndependent of the occupi ed resources.
The object of the invention is to devel op a process of
the initially nentioned type which overcones the
af orenenti oned di sadvant ages and especially to define
also usad b bayetal appliedtipos dt Wsensfaothe s@hetihe,ao-calledahared udeest A prominent
be rel eased, which also considers shared resources. As
exampldl afiarshated resdures is easatdbamt lekdusce@Tia@6de B Svhathhd B3@usBY for HSDPA
the process as clained in claim1l and the | and nobile

channe¥y $IS®IPAAR: thd RIdEBhasehafd 8eclpies a APMANERYRRUScording to the maximum
devel opments of the invention are given in the
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cellular I'and nobile network in which in case of an
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gvmnﬁﬁng&QmQﬁcEMﬁélable for higher priority applications,
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In the process as claimed in the invention for operating a cellular land mobile network in
which in case of an overload certain resources of the land mobile network currently being used
must be released in order to be available for higher pfiority applications, and resources can be
usable at the same time by several applications, it is advantageous that selection of the resource to
be released takes place, for all resources under consideration an efficiency factor being determined
and the resource with the lowest efficiency factor being released.

In the land mobile system as claimed in the invention comprising a cellular land mobile
network in which in case of an overload certain resources of the land mobilé network currently
being used can be released in order to be able to be available for higher priority applications, and
resources can be usable at the same time by .several applications, it is especially advantageous for

the land mobile system to have a control unit which is set up to select the resource to be released by



resources can be usable at the sane tine by severa
applications, it is especially advantageous for the

wo amdomshi | e systemto have a control unit whi BGI/EB208%005906
up to select the resource to be rel eased byan
efficiency factor being determned for all resources
under consideration and the resource with the | owest
efficiency factor being released. The concept of

an effi€iO9 fictd YemB de@hiingd foP aB R0 EORGRUMRBh S R A ENE Ehel rBsofirce with the
| and nobil e network, for exanple transmtting station
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line capacity, or other. The concept of resource thus

infrastr I r. ¢ ity of
CTSRASP AN 8] W) LARHSL G TARED g Bfovoc. o
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j,nfrastructure, jn order to make them avail abl e for
other. "FHefiOBFPHPA TEIAUESS taH5SNF RS ANARfAM K TefEasiructurs oF eangeinyfehe land
. intervention or perceptible consequences of a release
mobilegiewark ay ofi thelandipobiiesysemease of resources taking pl ace
as a function of the efficiency factor which is
d¥itle theipnesdsstre ciredrbin dhais i engiopahyaetedsargsertdih @artariresountesof the
of the invention is thus to release resources in which
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mnimzed and at the sane tine the size of the
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pmmn&@{s is achieved by the free resources being maxi m zed
wth a rel ease process and thus by free resources

The basic idea of the invention is thus to release resources in which the number of affected
applications or subscribers is minimized and at the same time the size of the resource to be released
is maximized.

By reducing the number of affected applications or subscribers the effect on customers is
reduced. By maximizing resource size the number of releases of resources is reduced. This is
achieved by the free resources being maximized with a release process and thus by free resources
becoming available for future, neW call set-ups.

In the process as claimed in the invention for selection of resources to be released in the
case of an overload in a cellular land mobile system in which resources can be used at the same
time by several users, for all resources under consideration an efficiency factor is cdmputed

regardless of whether resources are being used by individual or several subscribers, and the



becom ng avail able for future, new call set-ups. In
the process as clainmed in the invention for selection
WQ@R0108%30T ces to be released in the case of anPGI/EP100%eDS906

in a cellular land nobile systemin which resources

can be used at the sane tinme by several users, for al
resources under consideration an efficiency factor is
conmput ed regardl ess of whether resources are being

resourceswith thy lowedi afficiendy fadtorSiewddagdd. subscri bers, and
t heresource with the | owest efficiency factor is

I BleRRREHt of R INGRPEspBEiallyathE 8RN JBTANE&R Qﬁﬁic@tlidnyfont &&@mple by
ending of a current application for exanple

interrupfMgSint 4REh S Gn @;ﬂg{ %%H]&s BShnEonttd Qg%r¥¥h{ tﬁkgfh%ané e l?néi mobile

connection to a ansm tting neans

netwo&%& \ﬂf&é é\se%gsﬁglﬂ Il-nérgf%rertgs QANDT an\ﬂrgéﬁg TQE%'?‘E}IOE %%t?v)c() nighgsw%cmre of
any t}’Iﬁ‘y gﬁgé}llaé‘ﬁ arnp glé?e%) lf?%lp?lt\'ﬂ')é qﬁ&s Ef’gﬁér@%ﬁ%' on \ig\‘t}lt}(l:ehmore?nghly rated
lication a connection can be set up using the

applicaf{af g SPISF ATy 48 PP SR UBINE ek REsTSSS pleamePEaisaly.
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conmuni cations links or the like. In the process and

applicasipsd, estimasicationk Bl drihd ke, i nvention it is especially
advant ageous that especially the follow ng
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case of a load situation.

- the selection algorithm takes into account shared and non shared resources.

- the selection algorithm does not take into account the type of transport channel (for example
HSDPA, HSUPA, etc.).

- release of occupied resources means effects on current applications and thus on customers.
Therefore the selection algorithm is designed to reduce the effect on applications and
customers.

- release of resources is a complex process since it is time-critical. Therefore the selection
algorithm should minimize the number of resource releases.

- the selection algorithm is intended to be possible for all types of higher priority calls and/or



the selection algorithmdoes not take into account the
type of transport channel (for exanple HSDPA, HSUPA,
we@emop203rel ease of occupi ed resources neans ef PEDEB20091005906

current applications and thus on custoners. Therefore

the selection algorithmis designed to reduce the

ef fect on applications and custoners. rel ease of

resources is a conplex process since it is

t ippheations (foraixkampleniet oalk dr kecassheadpiicatioad)gor i t hm

should m nim ze the nunber of resource rel eases. the
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types of higher priority calls and/orapplications (Tor
criterig@Xanpl e voi ce calls or stream ng applications). The

sel ection algorithmas clained in the invention use

'e_speci@ahllaﬁo}i following input criteria: Call priority

This criterion ensures that the |owest priority calls

are selected. first target .of. rel ease. Numper of
o F ect i b RirRohhe e prhuisiiy Sisslsdfstos € argetof
possi bl e resource to be released. This criterion

ensur é8€%fat the effects on custoners are ninini zed.

Size of the resource to be released This criterion
ensur ¥umberef affested guseribent whepre gumently gsing apatsibduresource to be

released.
This criterion ensures that the effects on customers are minimized.

- Size of the resource to be released

This criterion ensures that the number of releases is minimized.

Preferably the efficiency factor of a network resource is computed depending on the number
of applications currently using the resource, especially as a quotient of the number of applications
divided by the capacity of the resource so that fhe absolute number of applications is maximized.

This means that the efficiency factor based on the number of users or applications to be
released and the resource occupied by these users or applications is computed and thus maximizes
the system capacity with reference to applications, i.e. users. |

In one alternative configuration the efficiency factor is computed depending on the data rate
of the applications which are currently using the resource, especially as a quotient of the data rate of
the applications divided by the capacity of the resource so that the absolute data rate is maximized.

This means that the efficiency factor based on the current data rate of the applications or

users to be released and the resource occupied by these applications or users is computed and thus



Preferably the efficiency factor of a network resource
is conmputed dependi ng on the nunber of applications

W@ o823y usi ng the resource, especially as aPqUuBP108%1005906
of the nunmber of applications divided by the capacity
of the resource so that the absol ute nunber of
applications is maxi mzed. This neans that the
ef ficiency factor based on the nunber of users or

the sysﬁﬂpl:dp‘a‘(ﬂﬁy' 1991%)(1%92%1’&?&%%&@ tfhed A, T esource occupi ed
thesé users or applications iIs conputed and thus

appir:@“gé%eh Q@nf@ﬁ?&t%m&aﬁ%&w& tl){g e}pgi { ?I)gg (;(%rrcé\gtl)I using the resource is

ations . e. user erna
1,S

ofy tion th eff tor co
consia G2 AL Mol & e ERRR TR LmpRpictERY Friewfenw those
are currently using the resource especially as
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the capacity of the resource so that the absolute
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_factor based on the current data rate of the
considegprhiridcthe ¢fdinisneyr facteris somputbédonlp Fer sled dwest dritrite apisations er
occupi ed by these applications or users is conputed
subscriberd. t hust he system capacity is maxim zed with respect
to the data rate. In one preferred configuration the
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If a newcall in case of overload cannot
Using the example of transmitting station baseband processing capacity the efficiency factor

is defined as follows: Here the CE (channel element) is a measure of the transmitting station
baseband processing capacity

Nb.of _user]i]
Allocated _CEs

Re source _ 'eﬂiciency[i ] =

i: Number of the resource block which could be released. The efficiency factor of the resource "i" is
therefore equal to the quotient of the number of applications or users instantaneously using the
resource "i" divided by the amount of capacity made available by the resource "i" in the form of the

respective CE (channel element).



be set up due to insufficient free resources, for each
possi bl e currently occupi ed resource which woul d be
wa@afibiozizent to execute the new call an effici ePCHEP2009/005906

factor is conmputed. Furthernore, only those resources
are considered to which instantaneous calls of the
currently lowest priority are assigned. The resource
with the |l owest efficiency factor is selected for
riel dessampls ofigartshttiex saypdrebacdbahd prosessing tapgcist thé tessurce efficiency
baseband processing capacity the efficiency factor is

for an ARIR Glds BA 5ublserbab usekiBhl9 1tATe FoEsHafddaeyaeice dueBIHor exatnple
nmeasure of the transmitting station baseband
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user|[i] J | ocated _CEs i: Nunber the resource
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e ARG R Bl e esss%ﬁr%%ﬂvxich
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being ”F’%ff aﬁlensr ‘§§B'é9&f‘P%“t§Ee foxsatiTRonIce Mﬁﬂcss %ﬁesqqﬁ@ with the
exanp Ie of transmitting station baseband processing

lowest @ﬁg@@qthg,tafgq:éfor edesse.ce efficiency for an AMR call is 1.
A subscriber uses only 1 CE. For shared resources such
ddie frespurex efffipiencyHaDRAs semputed fos alh sssourbetlscka veniahsian de osed for the
resource bl ock (for exanple 3 subscribers are using 30

new calCHf the new=alllfeq@ir&f bt &dafiple)a capddi¥iof 00 CE, thel Bfieleh&PfactbSis computed
using 30 CE -> resource efficiency = 3. 3% . The

for all REUREHIRRs 8 WRIE. DRA e m@ﬁﬁh@h Iirel RIQMES Greiifehdy) £98ble the

factors of the resources which are
efficiency factor is computed for the additionally required resources.

Such an example is shown in Figure 1. A high priority call which requires a capacity of 10
wireless channel elements CE is to be set up. Figure 1 schematically shows the current nodeB
resource occupancy.

Only resource efficiencies [1], [2], and [3] need be computed since only these resource
blocks make available enough resources for the new call which requires 10 CE.

One Vpossible disadvantage of the above described algorithm is that the number of affected
applications or subscribers which are released in one step is not minimal. But since the number of
releases is minimized, future releases are avoided and thus the number of affected applications and
customers is minimized.

Figure 2 shows a flow chart and an outline éf one embodiment of the selection algorithm

with process steps A to F.



bei ng used by applications or subscribers to the

| onest resource and selects the resource with the
wo ome®203val ue as the target for rel ease. The rBSDEPME/005906
. efficiency factor is conputed for all resource bl ocks

whi ch can be used for the newcall. If the new cal

requires for exanple a capacity of 10 CE, the

efficiency factor is conputed for all resource bl ocks
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requires 10 CE. One possible dlsadvantage of the above
the casg, té@@%l?fb@a respyises afiihs lowest waiprityigee nal pyfBgiensfto deliverthe guantity of

applications or subscribers which are rel eased in one
currentlytreqylited resobrces, resonrtes dBtite nekihigher heority atserditibnallglselectesas the

is mnimzed, future releases are avoided and thus the
target ofieldmse. of af f ect ed appl i cations and custoners is

m nimzed. Figure 2 shows a flow chart and an outline
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process steps Ato he first step A'the resources

or e SHEEGERLY R BRI S s

determinEF AULHTE 10 be released i's conputed therefron1by t he

In step E the individual efficiency in the form of the respective efficiency factor is computed
for each resource grouping determined in step C.

In the last process step F that resource is chosen which has the lowest efficiency factor. This
resource is accordingly selected for release.

The above described algorithm maximizes the resource efficiency with reference to the
number of instantaneous applications or users. That is, the number of users in the system is
maximized. By adaptation of the algorithm instead of the number of applications / USCI;S -the system
capacity can also be maximized. For this application, instead of the number of applications or users

the user data rate is considered.



quantity or capacity of currently free resources being

subtracted fromthe required resources. In the second
w@eap/oB3rhe currently occupi ed resources are grOUPRI09/005906

according to their priority. In the third step Cthe

resources with lowest priority are selected as the

target for release. In the case in which the resources

of the Iowest priority are not sufficient to deliver

the quantity of currently required resources,

resources of the next[qigher Ry Useri_tthroagkpua@adi ti onal | y

SRt eav@d offcidree(cy, ijef—+release—ln the fourth step
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required resources for the higher priority application

are formed fromthe |ist of resources which can be

rel eased, determned in step C. In step E the
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efficiency factor is conputed for each resource

to the REGHR RGuelet erm ned in step C In the | ast process
step F that resource is chosen which has the | owest
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L,zes 1.h source.efficien with reference ft.
comse A BB of S SEHE b S SRR e
. That is, the nunber aqf users in the systemis
InstantapgQyshy g, tﬂ%&fsoo{ﬂ%ﬁﬁtdé‘f%#w © glipsatad piotsed Wirelesdieliak glements
. the nunber of applications / users the system capacity
multiplied by shesespasity pesalemensd. For this application, instead
of the nunber of applications or users the user data
rate i s considered. Re source
Example 1:
Transmitting station has no free capacities, i.e. no free CEs
AMR call with 1 CE is to be newly set up,
Existing calls:
[1] 1 x 16 kbps Re199 (1CE)
[2] 1 x 384 Re199 (12CE) and

[3] 1 HSUPA subscriber (30 CE)

1CE must be cleared; resource efficiency for 1CE must be computed;
Resource efficiency [1] 16 kbps R99 = 1

Resource efficiency [2] 384 kbps R99 =1/12 = 8.3%



CE The data rates which are produced by the user who
is using a certain resource is referenced to the
wWo@ewop2md’ resource. In this procedure the effiRPCERE00D605906
the resource "i" is dependent on the data rate, i.e.
it corresponds to the quotient of the sumof the data
t hroughput of all n applications which are
i nst ant aneously using the resource i divided by the
Resourge pBicienex[ 30 HSUP2d= W30el 33 net wor k el ements nul tipli ed
by the capacity per elenent. Exanple 1: Transmtting
-> Reseired |39 HSREPS\ resoudrtesie rdapat:ities, i.e. no free CEs AMR
call with 1CEis to be newy set up, Existing calls:
[1] | x| 6 kbps Rel99 (ICE) [2] | x 384 Rel 99 (12CE)
and [3] 1HSUPA subscriber (30 CE) |ICE nust be cleared;
Exampi€source efficiency for | CE nust be conputed; Resource
efficiency [1] 16 kbps R99 = 1 Resource efficiency [2]

;ktp 9 1/ 12 = 8. 3%Resource efficiency [3]
N .
Ode% Aé:%SCl 30 3.33% -> Resource [3] HSUPA resource is

StreamEnegI c%ﬁ%velt%'4CE is to be set up

Existing calls:
[1] 1 x 16 kbps Re199 (4CE)
[2] 1x 384 Rel99 (12CE) and

[3] 1 HSUPA subscriber (30CE):

2CE must be released; resource efficiency for 2CE must bc computed;
Resource efficiency [1] 2 x 16 kbps =2/2 =1
Resource efficiency [2] 384 kbps = 1/12 = 8.3%
Resource efficiency [3] HSUPA = 3/30 = 10%

-> Resource [2] 384 is released.
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Exanple 2 Streaming call with 4CE is to be set up
Existing calls: [1] | x| 6 kbps Rel99 (4CE) [2] | x
w@snoRx3109 (12CE) and [ 3] 1HSUPA subscri ber (BOZEP2009/005906
2CE nmust be rel eased; resource efficiency for 2CE nust
be conputed; Resource efficiency [1] 2 x 16 kbps = 2/2
= 1 Resource efficiency [2] 384 kbps 1/12 = 8.3%
Resource efficiency [3] HSUPA = 3/30 10% - > Resource
[2] 384 is released.Clains 1. Process for operating a
cellular I'and nobile network in which in case of an
overl oad certain resourceg9f,sthe Iand nobil e network
currently being used can be el eased in order to be
avai l abl e for higher priority applications, and
resources can be usable at the sane tinme by sev$raL
i cati ons, .char erized in that selection of the
?B%F%:Séj% PeEng %F%ﬁ*i@é&a@%é'e BPRCEK inpigyic %arl Fase Q€ R peglgad
nder consi deratjon an efficiency factor being
Ce“a'“d%%OéliCﬁ% MHebe lapdimehide r?eé%&rceréewwmg Need cgnee fek@fq‘dl ip PrdeTip be
.. factor being released. 2. Process as clained in claim
availabje fophigheripriorityepplidatiense pred resoaiedes ean bs usahipaitiessatie tisrediyrsgveral
on
applications, characterized in that selection of the resource to be released takes place, for all

resources under consideration an efficiency factor being determined and the resource with the
lowest efficiency factor being released.

2. Process as claimed in claim 1, wherein the efficiency factor is computed depending on
the number of applications currently using the resource, especially as a quotient of the number of
applications divided by the capacity of the resources so that thé absolute number of applications is
maximized.

3. Process as claimed in claim 1, wherein the efficiency factor is computed depending on
the data rate of the applications which are currently using the resource, especially as a quotient of
the data rate of the applications divided by the ‘capacity of the resource so that the absolute data rate
is maximized.

4. Process as claimed in one of the preceding claims, wherein the priority of the applications
currently using the resource is considered, in particular wherein computation of the efficiency factor
and optionally reiease of only those resources whose applications in current use are the lowest
priority applications take place.

5. Land mobile system comprising a cellular land mobile network in which in case of an
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maxi m zed. 3. Process as clainmed in claim1l, wherein
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data rate of the applications which are currently
overloatséentgintrés@urceselh€and B9PRChedvbk caferdlybeigiuedt cabe tdl@ised in order

data rate of the applications divided by the capacity
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nmobi |l e system conprising a cellular [and nobile
network in which in case of anoverload certain
resources of the | and nobile network currently being
used can be released in order to be able to be
avai |l abl e for higher priority applications, and
resources can be usable at the sane tine by severa
appl i cations, characterized in that the | and nobile
system has a control unit which is set up to sel ect
the resource to be rel eased by an efficiency factor
bei ng determ ned for all resources under consideration
and the resource with the | owest efficiency factor
bei ng rel eased.
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