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DEVICES AND METHODS FOR DATA TRANSFER IN WIRELESS NETWORK

TECHNICAL FIELD
{00011 The dsdosure relatas generally o wireless comynurnoations, and mora

paicularly, o devices and methods for data ransfer in a wirsless netwark.

BACKGROUND

D002} According to SGPP standard, Control Plane CloT EPS optimization (e
DONAS, Dals over Norv-Access Stratum) is designed 10 Incraase data ranste
gfficiency. Generally, DoNAS s used for infrequant small data transfer to avad
avaruss of signaling radin bearer rasources for dala ransfer, Whan DoNAS s
used for data vansfer, 2 Ussy Equipment, UE, or a Mobility Management Entily,
MME, can decids to switeh to 51-U dala transfer basad on e.g. data size. For
gxample, UE and MME can frigger the swifching from Controd Plans CloT EPS
aptimization (.2, DONAS) v S1-U dals fransfer (refer to gection 53 .4B.4 of 3GPP
TE23.4011 if both UE and the natwork supgport §1-4U data transfer.

SUMMARY

0003 The summary 1s provided I introduce a selaction of concepts in g

stmplifind form that are furthey described below in detallsd description. Ths

surmmary s not intended to idenddy key features or essential features of the
claimed subject matter, noris # intended 1o be used 1o fimit the scope of the

claimad subjact matter,

D004} Neverthelass, the UE or MME doss not have Knowledge of overalt usage
of signaling radio bearer rasowress in a oall and cannot perform the switching to
S1-U data transfer imaly and aulomaticelly. Thersfore, it s dificult {o profect tha

signaling radio beaver resources in & osll fromm being owrussd,

{0005} The disclosure proposes o provids an instruction by a network device
{such as eNB}, which has the knowiadge of the usags of signaling radio begrer

rasources in g call, o the MME 80 33 10 perform the switching from DONAS 1o
4
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51U dals ransfer

{0008} In an aspect of the disclosure, 8 method in a netwars device is provided,
Tha method comprises generating 8 message including a DoNAS restriction

i

mckcation § 4 determinad that usage of signEling radio DEarsr restECas i

5]

cell reaches g thrashold, The method further comprises fransmitting the message

o,

{0 & Mobility Mansgsment Entity, MME.

{DODTT In an ambodiment, the DoNAS resiriction indication may indicats that
usage of DONAS for data transfer is not preferred. Alternatively, the DoNAS
restriction indication may indicate that usage of DoNAS for data transfer is

rastrictad.

OU8T In an embodiment, the netwark device may receive, duning NAS
cormsction establishment, 8 NAS message from g User Equipment, UE, The NAS
TIRSSHOE may comprise & Control Plane Service Reguest, an Altach Reguest, or
a TAU Hequest ofc. The network device may generale an §1-AP massage by
combining the NAS mossage with the DoNAS restriction indicstion.

{00081 In an embodiment, the network devics may directly generate an 51-AP
message noluding the DONAS rastriction indication when DONAS s baing used
for data franster. For example, the 81-AF message may comprise an intigl UE
message, an Uplink NAS Transport message, a NAS Non Delivery Indication
messags or 2 NAS Delivery Indication message, aic.

{00101 In another aspact of the disclosurs, a methad in 8 Mohility Managemant
Entity, MME, is provided. The method comprises recsiving 8 messags induding &
DoNAS restrichion indication. The msthod furthsr comprises performing
aperations assovisted with data ransfer based at least upon the DoNAS

residction indicgtion. Prafergbly, the message may compriss an Initial UE

message, an Uplink NAS Transport message, & NAB Non Delivery Indication
message or a NAS Delivery Indication message,

v
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{0011 In an embodiment, the DoNAS restriction indicstion may indicate that
DoNAS is not preforred. In this sifuation, user plane bearers may be osigblished if
bath the UE and the MME support 31-U data fransfer. Otherwisg, usage of

DoNAS for data ransfer may be mainiained.

O01E In an embadiment, the DoNAD restnolion indication may indicate that
DONAE s restrictad, In this situation, usage of DONAS for data ransfer may be
restricted, and user plans bearers may be satablished If hoth the UE and the
MME support S1-U data ransfer

{013} In an embodiment, ussr plane baarers may be established by selting up
S1-U bearers and data radio bearers. Usage of DoNAS may be inhibited by
rejacting & NAS messags fram the UE and tiggering 81 releass procedurs, of

riggering 81 release procedurs.

{0014} It s further sgpect of the dinciosure, 3 network device is provided whi
comprises a processor and & memary, The memaory contaims instructions

gxrecuiabie by the processor wheraby the network device is opearative to parform

tha methods in aonordance with the aspecta of the disclosurs.

D018 In afurther aspedt of the disclosurs, & Mohility Managsment Entity, MME,
ig providaed which comprisas @ processor and & mamory. The mamory contains
nstructions executable by the processor whereby the MME 5 operative to
parform the mathods In gooordance with the aspects of the disclosure

{00181 In & further aspect of the disclosure, & computer grogram oomprising
caomputer program cods means s provided. The computer program code maans
may cause, when exscudsd by at least one proosssor, the & least ong PIoCessar

o parform the methods i accordance with the aspecis of the disclosurs.

0171 In g further aspedt of the disclosure, g compuier readable meadium is
orovided, The computar readabls medium has stored therson the computer

program i acoordanne with the aspects of the disclosurs.

Lz
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§C*§3’§ 8] With the proposed schemes of the disclosurg, the switching fram DoNAS
S1-U data transfer can be performed sulomatically scoarding to usage of
s-ignai:ing radio bearer resgurces, and thus the signaling radio baarey resources

can ba protected from being overussd

BRIEF DESCRIFTION OF THE DRAWINGS
00181 The above and other obhjscts, fealires and advantages will be more
apparent from the following description of ambodiments with reference o the
figures, in which:
Fig. 1 is g fowchart Hlustrating & method in 8 natwork devics
according o an embodiment of the disolosure,
Fig. 2 15 2 Howchart Hlustraling g method i an MME acoarding to an
gmbodiment of the disclasurs;
Fig. 3 is 2 schematic disgram showing signaling among & plursatity of
network nodes during NAS commsclion establishment,
Fig. 4 18 9 sohematic disgram showing signaling among & plurality of
natwork nodes when DoNAS is being used
Fig. 5 is a block diagram of 8 natwork devics gecording to an
embodiment of the disclosure;
Fig. 6 is a block diggram of an MME according to an smbodiment of
the distiosurs;
Fig. ¥ is a block disgram of a computer regdable madium having
stored thereon & compular Qrogram Comprising compuisr program
cads means accordhng to an embodiment of the disclosure,

DETAILED DESCRIPTION

{0020} I the discussion that follows, specific details of particular smbodiments of

rf-?

the present disclosurs are set forth fov purposes of explanagtion and not limilgtion.
it will be apprecigtad by those skilled in the art thal other embodiments may be
amployad apart rom these spedific delails. Furthermore, in some instances
datailed descriptions of wall-known methods, nodes, infterfaces, cirouits, and
devices are omitiad 80 as not 1o obsowre the desanplicn with unnecassary delail

4
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Those skilled in the art will appraciate that the functions descoribed may be

fmplemented inong of severs! nodes.

100211 As used herain, the term “wireless cormmuniogtion network! refers to g
network following any sudable communication standards, such as LTE-Advanced
{LTE-A), LTE, Widehand Code Division Mulliple Access (WCDMA), High-Speead
Packel Aocgas (HEPA), and g0 on. Furthenmors, the communications belwaen a
fermina! device and & nebwork devics in the wireless conmunication network may
be performed according to any suilable generation communication protogols,
including, but not imited to, the first generation {1G), the sscond ganeration (2G),
285G, 275G, the third generation {3G), the fourth genaration {46}, 4 56, the
futura fifth generation (A3} communication protocols, andior any other protocols

aither currertly known o 1 be devalopsad in the fulura.

00221 The term "device” refars 10 anstwork devics Or a tenmingl device in g

wiraless corpmiunication network,

{00231 The term "nebwork device” refers 1o 8 device In a wirgless communination
network vig which g lermingt device secesses the nebwork and receives servicss
thivefrom. The nebwork devics refers g base station (BS), an scosss point (AP},
& Mobils Management Entity {(MME), Multi-celiulticast Coordination Ertity
(MCE), a gateway, 3 servey, a contraller or any other sutiable device in the
wirgless communication network. Tha BS may be, for example, a node B (NodeB
ar NBJ, an evolved NodaB {(eNodeB or ¢NB), a gNB, a Remuie Radio Uit {RRU,
& radio header (RH), a remots radio head (RRH), a relay, a low power node such

as afemio, a pog, and so forth

{00341 Ye! further ssamples of nstwork devics include ondti-standard radio {(MSR)
radio squipmend such as MER 88s, natwork controllers such ag radio nabwork
controllers (RNCs) or base siation conirollers (BSCs), base ansceiver stalions
{BTSs), ransmission points, ransmission nodes, Multi-celimudticast Coordination
Entities (MCOES), corg natwork nodes (g, MECs, MMEs), O8M nodes, Q58

%
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nedes, SON nodes, posttioning nedes {e.g., B-8MLCs), andfor MDTs. Maore
gengvally, however, network device may represant any suilable device {or group
of devices} capable, configured, arranged, andior operable o enabla andior
provide & tarminal device access o the wireless cormmunication network ar &
provide soms servica 10 & termingl devics that has acosssed the wirsless

sorrrieication network,

{00251 The tm Sermingl device” refers 1o any end device that can ateess a
wirgless communication network and receive sarvices thargfrom. By way of
gxample and not imitation, the terminal devics refars {0 a mobile terminal, UE or
athar suitable devios. The UE may be, for sxampls, a Subsenber Station (88), &
Fortabile Subscriber Siation, a Mabile Station (M8}, or an Access Tenminal {AT)
The terminal device may include, bud not hmited {o, portable computers, mags
capture termingl devices such as digital cameras, gaming lerminal devicas, music
storags and plavback appliancss, @ mobils phong, & celiudar ghone, a smant
phoneg, 2 ablel, 8 wearable device, & personal digital assistant (PFRA), a vehidlg,
and the like

100287 The srminal device may support device-lo-devics (D20} communioation,
for sxample by implementing a 3GPP standard for sidedink communisation, and

may in this case be refarrsd o as g DD communicalion device.

00271 As yet another specific example, in an intermet of Things (0T} scenario, a
tarming! device may represent @ maching or other device that parform

manitoring andfor measuremants, and transmits the results of such monitoring
andfor measuremants o another terminal davice andior a8 netwaork enuipmeant.
The terminal device may in this case be g maching-{o-maching (M2M) device
which may it g 3GPP context bs referred {o a8 8 machine-dype communicgtion
{(MTO) davice, Az ong particular sxampls, the lerminal devics mayv be a Uk
implemacting the 3GPP narrow band intermst of things (NB-oT) standard.
Particular axamples of such machings or devices are sensors, metgring devices
such as power metars, industrial machingry, o home or personal appliances, €.¢.
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refrigargtors, televisions, parsonal wearables such as walches ¢te In other
scanariog, & terming! device may represent g vehicle o other sguipment that is
capable of monitoring andior reporting on its operational status or gther funchions

assoniated with s apsration.

QU281 Now some exemplary embodiments of the presend disclusure will be
dasoribed below with referance {0 the figures. Refgrence i first mads o Fig 1
which is & fowchart dlustrating a method 100 i 3 network device {for exampls, an
sNRB} according o an embodiment of the disclosure. Tha mathod 100 as shown in

Fig. 1 includes the following blocks,

{D0S9] Al block 811, the network device determines, based upon knowledgs of
usags of signaling radio bearer resowrees in a cell, whether the usage of sigraiing
radio bearer resources in the osll reaches a threshold. g0, the nelwark device
may generats g message induding 8 Data over NorvAcosss Straturm, DONAS,
restdction ndication. The DoNAS reatriction indicgtion may indicats that usage of
DoNAS for data transfer is not preferred or is restricted,

{00301 In an example, the network device may receive, during NAS connection
astablistyniert, & NAS message from a User Equipment, UE. The NAR message
may comprise a Conirsl Plang Sarvice Raquest!, an Allach Request, or a TAU
Raguest, elo. The natwork device may generals an S1-AP message by
sombining the received NAS message with the DoNAS restriction indication.

D03} In ancther sxvampls, when DoNAS is being used for data transfer, the
network device may dirgctly gengrate an S31-AF message inchiding the DoNAS
restriction indication. For sxample, the §1-AF messags may comprise an nital
UE message, an Uplink NAS Transport messags, a NAS Non Delivery indication

masssgs of a NAS Delivery Indicgtion massage, 1o name 3 few,

{00321 Al block §120, the netwark devics franamitted the messags generated at
Dlock 110 1o & Mobility Management Entity, MME. Thus the MME may perfor

tha switching from DoNAS 1o 51-U data transfer,

7
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{0033 For B1-C intsrface {batwean MME and aNB), new information slemant
DoNAS Restriction Indication may be added in messages such as lmtial UE
Message, an Uplink NAS Transport messags, a NAS Non Delvery indication
message or 8 NAS Dealivery Indication message, 1 name a few. Saveral
sxamples of messagss incorporating the slemant DONAS Restriction Indication

are given balow,

srensng

QE34} (1) Initial Uk Messags weorporating DoNAS Restriction indication

%

L8
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{0038] Fig. 2 is a flowchar! Mlustrating a mathod 200 in an MME asecording to an
amodiment of the disclosura, Tha method 200 as shown in gL 2 includes the

following blocks.

00381 At block 8210, the MME receivas a8 message including & DoNAS

Iy

sstriction indication from, e.g., 8 network device {such as an eNB). The DoNAS

sty

cestriction wication may indhioate that usage of DoNAS for data transfer s not

preferred o restricied. The message may be one of an inital UE message, an

i

Uiplink NAS Transport message, & NAS Non Relivery Indication message or &

NAS Delivery Indication messags, st

{D040] At blogk 8220, the MME performs aperations associated with dals
transfar based at least upon the received DoNAS restriction indication. For
sxarmple, if the DoNAS restriction indication indicales that DoNAS is not prefarred,
user plans bearers may be estabdished if buth the UL and the MME support §1-U
data transter, Otherwase, usags of DoNAS for data transfer may be mainiained,
Far example, ussr plang bearsrs may be eslablished by setling up S1-U begrers
and data radio begrers.

03411 On the other hand, if the DaNAS restriction indication indicates that
DoNAS is restricted, usage of DoNAS for data fransfer may be restrisled and user
plane bearers may be astablished if both the UE and the MME support §1-U dsta
fransfer. For example, ussge of DoNAS may be intibited by rejacting a NAS
massage from the UE and triggenng S1 release procedure during NAS

sonnaction estshlishment, or inggering $1 release procedure when DoONAS is
naing usad.

D042 In an axample, 81 connection should be releasad according 1o Release
Assistance Information aftar the delivery of the uplink data contained in the NAS
ESM Data Transport massage caviad in S1-AF messags, MME releases tha 81
cormsction after uplink data delivery without addiional action based on DoNAS

Restriction hdication. Othenwige,

11
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< DoNAS Rastriction Indication indicates that DoNAR is not prafemad

L ¥ both UE and MME support S1-U data transfer, MME extablishes
user plans bearers regardivss of the UR's preferanos on DoNAS;

otherwiss,

(23]

DoNAS {8 used or kept.
- DoNAS Restriclion Indication indicates that DONAS is resiricted:

L i bothy UE and MME support 81-U data vanstfer, MME esigblishes

plane bearers, othenwiss,

i MME rejects the Controd Plane Service Reguest or MME releases the

e axisting $1 connection.

00431 # is nutad that the above desoription is based on SGI PON, The person
skillad in the art would understand that similar principles apply 1o SCEF
associsted PON sxcept that §1-U datg transfer is not suppored in SCEF

[0044]  Wath the mathods shown © F;gs 12, & natwork device which has the
Kriowledge of the usage of signaling radio beargy rasources in g call may provids
an instruchon to the MME s0 as to perform the swilching from DoNAS to S1U

20 datatranster.  As such, the swilching Trom DONAS o §1-U data transfer can be
performed automatically sccording o usags of signaling radio bearer ragources,
and thus the signaling radic bearer resouress can be protectad from being

averusead.

el
o

{0045] I the nesd, more details of the propossd principles will be given in

cormnection with Fig. 3 and Fig. 4

00481 Fig. 3 is a schamatic diagram showing signahing smong a pluradity of
natwork nodes during NAS connection establishiment. In partioular, Fig 3
3 flustrates that an oNB instructs switching to 31-U data transier by providing

DoNAS Restriction Indication during NAS connection establistymnent,
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{00471 Block 1. The UE osiablishes a HRC connsction.

00481 Block 20 I eNB determines that signaling radio bearer resouwrce neads to
be protected, it includes DoNAS Resiriction Indication in an 81-AP Initial UE
Message and sends the message to MME. R & notad that f UE sends Ssrvice
Raguest for the NAS connechion sstup, then MME wist establishes user plans
baarars without checking the DoNAS Restriction Indicsgtion.

0048] Block 3 MME decides whether {0 ostablish user plans bogrars or uss
DoNAS or rewct the Control Flane Service Request basad on DoNAS Restriction
indication and other paramesters, as have been described above with refarence {o
Fig. 2. Blocks da«do will be ssisctively psrformed based upor the datermmation of
the MME. Howsver, f §1 cannection should be releasad according to Release
Azsistance Information sfter the delivery of the uplink dats contained inthe NAS
EEM Dats Transport massags carded in indig! LE messags, MME would relaasge
tha 81 cormection sfter uplink date delivery and the following blocks de-de and &

will fiot be parfonmed.

{0050 Blocks 4z ¥ MME desidss to estabiish user plane baarers, §1-U and

cadio beargr can be selup.

{D051] Block 4 F MME decides to use DoNAS for data fransfer, 811-U
tunnet can be selup.

{B052] Block 4o MME decides to reject Control Flans Service Request, a

Service Heject can be sent o UE and 81 connection is released,

{0053] Block & The uplink and dowrdink data may be transferred using S1-U
data transfer or DoNAS i service request is nol rejecisd,

{0054] Fig. 4 is & schamstic diagram showing signaiing smong & plurglity of
natwork nodes whan DoNAS s baing used. In particular, Fig. 4 Hlustrates that g

13
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eNB instructs switching t© 31-U dats transfer by providing DoNAS Restriction

indication when DoNAS i3 being used.

ODSE] Block 1 The updink and downlink data s beny ransharred using
DoNAS

{00581 Block 2 i eNB detarmines that signaling radic bearer resourcs nesds
to be protacted, #includes DoNAS Restriction indication i an $1-AF nittal UE
Message and sends the message o MME which is used for uplink data delivery
o for downlink datg delivery report. The ST-AP message may be one of UPLINK
NAS TRANSPORT, NAS NON DELIVERY INDICATION or NAS DELIVERY
INCHOATION, ot

{00571 Block & MME decides whather 1o estatiish user plane baarsrs or
xasp DONAS or relegse 81 connection based on DoNAS Rasiriction indication
acd ofher paramstacs, as have bean describad above with reference 1o Fig. 2
Blocks 48-4b will be selectively parformead based upan the determingtion of the
MME (no axtra aolion is nesded if MME decides o keop DoNAB)Y. However, if 31
connection should be released acoording (o Release Assistance information after
th delivary of the uplink data contained i the NAS ESM Dats Transport
massage camad 1 the S1T-AFP messags, MME would releass the §1 connaction
after uplink data defivery and the following blocks 4a-4b and & will not be
parformed,

0581 Block 43 I MME dacides to ssiablish user plans beaverg, 31-U and

radio hearer can be setup.

{00591 Block 45 If MME decides to relsass 81 comnsction, §1 relesse

procedurs is riggersd.

{00801 Block & Uplisk and downlink data s ransferrad using $1-U data
fransfer or DONAL T &1 comnection is not released.

14
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{0081] Fig. 5 is a block disgram of a network device sccording 1o an ambodiment

of the disglosura. As shown in Fig. 5, the natwork device 500 comprises 8

)

rocassor 10 and 8 memary 520 storing instruchons executable by the
orocassor 310 The processar §10 may be implemanted by a CRU (Central
procassing un), and could alsa be gnplemsnted by other typas of components.
Various embodimants of the prasent disclosure may be implemented by computsy
grogram exacitabie by ong or more of the procsasors 510, software, firmware,
hardwars or in & combingtion thered!. For sxampie, the procsssor 510 may be
implementad by general purpose microprocessors, instruction set processors
andlor special purpose micropracessors such as Application Specific Infegrated
Circult {ASICs) and processors based on mullicors progessar archilecture, as

non-limiing sxamples,

{00821 Fig 815 g blodk dmgram of an MME according to an smbuodiment of the

disclosure. As shown in Fig. 6, the MME 800 comprises a processor 810 and 3
mamory 820 storing instructions exscuable by the processor §100 The processor
&10 may be implemanted by a CPU (Central protessing unit), and could also be
implemerted by other tvpas of components. Various embodimants of the present
disclosure may be implemented by computer program exacuiabde by one or mars
of the grocessars §10, softwars, firmware, hardware oF i a combination thersof

For exampls, the processar 810 may be inplemented by genaral purpose
MHCrOprocassung, nsiruction set processars andfor special purpose
microprocassors such as Application Spacific integrated Ciroult (ASICs) and
grocessors based on mullicore processor architeclure, as non-limiting examples.

{00831 Fig. 7 is a blodk diagram of & computer readable medium having storad
therson & compuier program Sampnsing computer program code maans
goording to an embodiment of the disclosurs. As shown in Fig. 7, & computsy
readable medium 702 has stored thereon a compudsr program 701, The
computer program YO comprises compudsr program code means 700 for
performing, when exscuted by & least oneg processor, the methods gocording ©
the disclosure as mentioned gbove. The computer regdable medium 7028 may
have the form of & non-volatile or volatile mamory, 8.4, an Electically Erasable

15
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Programmable Read-Only Memory (EEPROM), a flash memaory, & floppy disk,
and a hard drive, etc. The computar program code means 700 may includs

codes/computer readable instructions in any format.

srensng

QU64] The chnigques desaribad hersin may be implemantisd by varous means
so that an apparatus implementing one or more functions of a coresponding
appargtus desonbed with an embodiment includss not only iy art means, but
also meaans for implementing the one or moarsg funclions of the corresponding
apparatus desoribad with the embodiment and i may include separate mesans for
gach sapargte function, or means that may be ponhfigured 1o perform two or more
functions. For sxample, these technigues may b implemanted in hardware {(ong
ar more apparatuses), firmware (ong or more apparatuses), software {(one ar
mars madulas), or combingtions thersof. For a finmwars or software,
implemeantation may be made through modules (8.g., procedures, funclions, and

30 on that parform the funclions desaribed herein

{0065] Example embodiments herain have boen desaribed above with referance
1o blook dsag&‘a ng and flowchart illustrations of methods and apparatusss. bwill
be undsrstood hal each blogk of the block diagrams and flowehar Hustrations,
and combinations of blocks in the block dhagrams and flowchart dlustrations
respactively, can be implementsd by vanous means including hardware, software,
firmwarg, and a combinalion theredf, For sxampleg, in one smbodimend, each
tlock of the block diagrams snd fowehart dlustrations, and combingtions of
ulocks i the blook diagrams and flowehart Hlustrations can be implemented by
computer program instructions. Thesa computer program instructions may be
loadad onto a general purpose computer, special purpnse computas, or other
grogrammabile data processing apparatus to praduce g maching, such that the
instructions whnh execute on the somputer or sther grogrammable dals
GrOTesSSing apparstus oreale means for implementing the functions spectiied in
the flowohart block or blocks,

{0066] Further, while operations are depicted in a particidar order, this shouid not

18
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be undersiond 838 requiring that such opargtions be performad in the particular
order showh o in saquential order, or that aff Hlustrated operations bhe performed,

o achieve desirable resuits. In cartain cdroumstances, mulitasking and parallal
procassing may be sdvantageous. Likewise, whila several spenific
snglamentation delalls are contamed in the above discussiang, these showld not
ba construsd as miations on the scope of the sublect matler desonbed herain,
but rathsy as descriptions of faalures that may be specific {o particular

mbodimeants, Certain features that are described in this speciiication inthe

context of separate embodiments can also b mplemantad in combination in &
single embodiment. Conversely, vanous features that are deseribed in the context
of & single embodimant can also ba implemantad in multiple embodimants
separately or i any suilable sub-combination, NMorsaver, although festures may
bie describad ghove as aoling i certam combinations and sven initially clamead
A% such, ong of more festures from g daimsd combinalion can in soms casses be
gxoized from the combingtion, and the claimed combinglion may be direcied W a
sub-combination or vadgtion of a sub-combination,

LR

{00671 Conditional language used herein, such as "can,” "might," "may, " "e.g."
and the like, uniess spenifically stalad otherwise, or otherwise undearstond within
the comtext 85 usad, is gansyrally intendsd W convey that cardain embodiments
noluds, while other embodiments do ot include, cerlain feafurss, slamends
ancfor states. Thus, such conditional language is nof generally indended o imply
that features, elements andior states ara in any way required for ong or more
ambodimeants or that oneg or more embodiments necessarily include togic for
gicing, with or wathaut author input or prompting, whether these features,

slements andfor states are included oy are {o be parformad in any particular

Wy u T 38

ambadiment. The terms "comprises.” “compnsing,” “induding,” "includes,”

"having,” and the ks are synonymous and gre used inclusively, in an opsa-
argdad fashion, and do not exclude additional slements, featurss, acts, operalions,
argd a0 forth, Alzo, the term "or™ g used in 88 inclusive sense {and not i s
axclusive sense) so that whan used, Tor example 10 connedt 3 st of alements,
the fanm "or" mesns one, some, o all of the slements in the list, Furthey, the term

aach,” as used herain, i addiion to having is ordinary meaning, can mean any

17
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subsel of a sl of slaments o which the tenm "sach” is applied.

[O068] The tanms “first” and "second” refer fo differsnt slements. The singular
forms "8 and "ary are ntanded {0 include the plural Torms as wall, unlass the
context clearly indicates otherwiss. The tarm "bassd on is 1o ba read as "bassad
at lmast i part on” The term "ong embuadiment” and "an embodiment” ars o be
read 39 el lsast one embodiment.” The tenm "another embadiment” is o be read
as “at least one other embadiment.™ Other definitions, explicl and impliclt, may be
nchuded balow,

20891 In additon, language such as the phrase "atleastone of X, Y and

Lvon)

,

untess speaifically siatad othenwise, is 1o be undersioad with the contest as used
iny genera! to conwey that an dem, term, slo. may be sither X, ¥, or d, ora
combinabion thereot. Unlsss otherwize sxplictly stated, arliclss suchas g wr

“ary” shawtd gensrally be inlgrprated (o include ong of more desoribed lems,
Accordingly, phrases such g8 "a device corfigured 107 are intended {o include one
or mare racited devines, Such ong ormors recited devices can also be

collsctivaly configurad to carry out the stated recitglions.

{00707 The disclosure has been described with refersnce b smbadiments and
drawings. | should be understood thal vanous modifications, allsmestons and
additions can be made by those skifled in the art withowt tﬁﬂp&:‘téng from the spirits
and scope of the disclosure. Such modificgtions, sttemations and additions s
considerad 1o be within the scope of the disclosure and the sppeanded claims.
Therafora, the scope of the disolosure 8 not imited by the above particuar

smbadiments but only defined by the claims as atlached and squivalents theraot
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OLAIMS

1. A method (100) in 8 nebwark device, the methad comprising

GanE amg 311 & message including & Data over Nor-Acoess Stratum,

5

DoNAS, restriction indication if it is determinad that usage of signaling radio
Daarer resowrees 11 3 cell reachas a thrashold, and

trarmitting (§120) the message 0 a Mobildy Management Entity, MME,

2. The methed (100) sccarding to claim 1, wherein the DoNAS restriction

10 indication indicaies that usage of DoNAS for data transter ig nof preferrad.

3, The methad (104} according to dairn 1, wharsin the DoNAS rastiction

inckication indicates that usage of DONAS for dats tanster is resirictad.

I
&

The method (1003 acwrdimg i claim 1, wherein generating (8110} the
TRSSACE COMITIsSes recaiving a NAS connection request message from g User
Eguipmant, UE, and generating an S1-AP message by combining the NAS

connechion request messages with the DoNAS restriction indication.

20 5 The mathod (100} sccording to claim 1, whersin gensrating (8110) the

MEEage comprizes genergting an 51-AF message including the DoNAS

restriction ndication.

8, The methad (100 according to claim 4 wherein the NAS connection
request massage comprises any of a Control Plane Service Request, an Attach

Request, or 8 TAU Reguest.

7. The methad (100} sccording to olaim §, wherein the §1-AF messags
comprisaes any of an Inftial UL message, Uplink NAS Transpor message, a NAS

30 Non Delivery Indication msssags or a NAB Delivery Indication messags.

8. A method (200} in a Mobility Management Entity, MME, the method
comprising:
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recetving {(S210) 3 message noluding & Dats over Non-Access Stratuam,
DoNAS, restriction indication; and
parforming (5220} operations asscoiated with data transfer basad al least

ugon the DoNAS restrigtion indication,

g, The mathod (200}  acoording o olaim 8, whearsin the DoNAS rastriction
ndicgtion indicates that DoNAS 3 not preferred, and wherain performing {SE220)
operalions aszociated with data fransfer comprises

astablishing user plane bearers i both the UE and the MME support S1-U
data transter; or

maintainng usage of DoNAS for data transfer.

10, The mwthod (200} according to olaim 8, whersin the DoNAS restriction
incheation ndicates that DoNAS 18 re&tﬁcted; and wherein parforming {8280}
Qpargtions associated with data ransfer comprises:
restricting usage of DONAS for data fransfer; or
establishing user plane bearers i both the UE and thes MME support S1-U
dats transier

11 The methad (800} according {o olaim ¥ or claim 10, wharsin sstablishing

user plane baarers comprises sstiing up 81-U bearers and data radic bearers

12, The method {(200) socording o claim 10, wherein restricting usage of
DOMAS comprises:
rejacting & NAS messags from the UE and tnggenng 51 releass procedurs;

Fiagarny 21 reigass o : %
triggering 81 releass procedurs

13, The method (200} according to olaim 8, wherain the message comprises

aty of an Inttial UE message, Uplink NAS Transport messags, a NAS Non
Delivery Indication message or a8 NAS Dalivery Indication messags.

14, Anstwork devics (300, comprising:

29
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& provessor (310 ang
g memory (520 containing nstructions axeowtable by the processor {810}
whereby said network device {500) is operative o parform the methad {100)

=

I Oﬂﬁi{"(‘ el any ang of claim 1+

150 A Mobikly Management Entity (800}, MME, comprising

procgesor (810); and

53

2

» memory (6207 containing wstructions execulable by the processor (8440)
wharely said MME (800) is operative to perform the misthod {200) according 1o

any ong of claim 813,

16, A computer program {701} comprising computer program codse maans
{700} which, when exscuiad on af least ong processor, cause the at least uns

grocessor to carry out the msthod (100, 200} according o any ane of claims 113,

17, A computer readable medium {702) having stored therson a compulsy
program {701} according o clgim 16,
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generating a message including a /\/81 10
DoNAS restriction indication

transmitting the message to an MME N\J

FIG. 1

receiving a message including a DoNAS /\/8210
restriction indication

performing operations associated with $220
data transfer based at least upon the N\J
DoNAS restriction indication

FIG. 2
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MME

SGW

PGW

1. RRC Connection Establishment

2. Initial UE Message (CF service Request, DoNAS Res

3. MME decides whetherto establizh
user plane bearers or use DoNAS or
reject the CP service request based on
DolNAS Restriction Indication and other
parameters

riction indication)

da: S1-lJ bearer and ra

dio bearer setup

4b: S11-U Tunnel setup

4¢: Service Rejectand 51 release procedure

5. Uplink/downlink data transfer using DoMAS or 81-U data transfer

FIG. 3
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UE eNB MME SGW PGW

1. Uplink/Downlink data transfer using DolNAS

2. 51-AP message for NAS (DoMAS Restriction Indication)

3. MME decides whetherto establish
user plane bearers or kesp DoNAS or
release 51 connection hased on
DoNAS Restriction Indication and other
parameters

4a: 51-U bearer and radio bearer setup

4b: 51 release procedure

5. Uplink/downlink data transfer using DoMNAS or 51-U data transfer

FIG. 4
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