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present invention generally relates to wireless comruni cati on networks, and
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systeminformation by radio base stations in a wirel ess conmuni cation
networ k configured according to 3GPP E- UTRA (evol ved Universal Terrestrial
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SUMMARY
The invention described below allows for transmission of the dynamic part of the system
information fulfilling these requirements and desirable properties while, at the same time, aliowing
for low UE complexity. One aspect of the teachings presented herein is to transmit system
information in regularly occurring (system information) windows, with specific RNTIs indicating the
presence of system information in a subframe, and with another specific RNTI indicating the end of
system information transmission. This enables UEs to stop receiving, demodulating and decoding

subframes when no more system information is expected during the current window.
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Figure 4 is a flow diagram of an enbodi nent of programlogic for overlaying
or otherwi se defining a recurring sequence of tinme w ndows for the

transm ssion of dynam c systeminformation using subframes falling within
the defined tinme w ndows. Figure 5 is a flow diagram of an enbodi nent
of programlogic for processing recurring systeminformation tine w ndows
contai ni ng dynam ¢ systeminformation included in subfranes falling within
the defined tinme w ndows. Figure 6 is a diagram of an enbodi nent of
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above) . network transmitters 110 such as a radio base station which services one or more UEs 120. The
network transmitter 110 includes a baseband processor 130 for generating one or more scheduling
units 132 (also referred to as System Information Messages) including dynamic parts of the system
information. The network transmitter 110 sends the scheduling units 132 to the UE 120 using
different system-information windows. In one embodiment, the system-information windows occur
with a period corresponding to the repetition period of the most frequently occurring scheduling

unit 132 as shown in Figure 2 where “SU-n" refers to the nth scheduling unit 132. System
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Figure 5 illustrates one enbodi nent of programlogic carried out by the UE
120 for processing the systeminformation transmtted by the network
transmtter 110. According to this enbodinent, the UE 120 includes a
baseband processor 140 for denodul ati ng and decodi ng recei ved subfranmes. A
wi ndow detection and evaluation unit 150 included in or associated wth the
baseband processor 140 begins the w ndow reception process by initializing
the first subframe received within the wi ndow (Step 500). The baseband
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The teachings presented herein provide for methods and apparatuses where system
information is transmitted within recurring time windows, but with flexible selection of which

subframes within those windows are used to carry system information. Figure 4 illustrates one
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Clains |.A nethod of transmtting systeminformation on a downlink shared
channel of a wireless comunication network, the nmethod characterized in:
transmtting (410) systeminformation in recurring time w ndows, each said

ti me wi ndow spanni ng a nunber of subfranes; dynami cal ly sel ecting
(402) which subfranes within a given tinme w ndow are to be used for canying
the systeminformation; and including (406 / 408) an indicator in

each of the selected subfranes to indicate to receiving user equipnent that

the subfd againcek bf peégrémg%; tpsn%nmg' Q&emanfomon%m% Rk ﬁbmn%nerwfesr ein

dynam cally sel ecting which subfranes'wthin a given tine wndow are to be
used forto &5 i ey ASPR1RMtP HisgmRAdi st dismRAspRae Pé%ﬂ‘*é%‘t”ﬁ%'”&'“é%‘f‘l“@;ous set
of subf rriaemsk whaddiiitter tih@inglaNL8 tid first svxbm\wvn the3systBReinfoRh e mfdowl (8ief4d0).

wher ei n am cal,lly sele s W t w ndow
e to AIEIRRERE procafiel T Peh SR h R EBETE sllcotl shr el EEhA4EReY,

noncont itgmsrm§s'9@pf syﬁtesubfbmaa*rw (Sitep K032). tflse, tge basebandrovdsacold0 dewrmlﬁéﬁe met hod
of clai %Jeme\&’ﬂ%rc%h@m@xmec. 'trlevlaé%bﬁffafmeiwg Vi ﬁ&bﬂég J %St We ct]h&ua gi ven

time wi ndow are t be used for carr?/ Sy steminfornati on conpri ses
sel ect | rf’g‘bm%ﬁt%'ﬁftrsaﬁfé%’“‘t BT bEh &ﬁsqemm‘ CRRsYis elrip FRFBNRERT on i n
vi ew of .mmmg tdtfe UEAIE M3 BeQubRirh@kithd 185 sabfmed iAttetwnbid caritdi@ng §@tdnt ol or

data si gn rmatngn (Step 406). Otherwise, the control channel RNTI is set to SI-RNTI for indicating to the
UE 120 that the subframe contains system information, but is not the last subframe. (Step 408).
The corresponding system information is transmitted on the DL-SCH within the current subframe
(Step 410). The baseband processor 130 determines whether the last window subframe has been
transmitted (Step 412). If not, Steps 402 — 412 are repeated for the next subframe within the
window. The system information transmission process ends when the last subframe is transmitted
(Step 416).

Figure 5 illustrates one embodiment of program logic carried out by the UE 120 for
processing the system information transmitted by the network transmitter 110. According to this
embodiment, the UE 120 includes a baseband processor 140 for demodulating and decoding
received subframes. A window detection and evaluation unit 150 included in or associated with the
baseband processor 140 begins the window reception process by initializing the first subframe
received within the window (Step 500). The baseband processor 150 then demodulates and
decodes the L1/L2 control channel of the current subframe (Step 502). The window detection and
evaluation unit 150 determines whether either SI-RNTI or ESI-RNTI is detected for the current
subframe (Step 504). If so, the baseband processor 140 demodulates and decodes the
corresponding DL-SCH transport block to retrieve the system information provided therewith
(Step 506). The window detection and evaluation unit 150 then determines whether the current
subframe is the last subframe in the window or the last subframe containing system information,
e.g., whether the RNTI of the control channel is ESI-RNTI (Step 508). If neither condition exists,
Steps 502 - 508 are repeated for the next subframe within the window (Step 510). The baseband
processor 140 stops demodulating and decoding DL-SCH transport blocks when either the last
subframe or ESI-RNT! is detected, indicating no more system information is forthcoming
(Step 512). Thus, the UE 120 demodulates and decodes the control channel starting with the first
subframe in the system information window and checks for specific system information RNTls until
either the ESI-RNTI is detected or the last window subframe is received.

As discussed above, some parts of the system information (corresponding to the
scheduling units 132) may not need to be repeated as often as some other parts of the system
information, implying that certain windows will include more data (more scheduling units 132) than
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5. The method of claim11l, wherein including an indicator in each of the

sel ected subfranmes to indicate to receiving user equipnent that the
subframe carries systeminformation conprises using an RNTI (Radi o Network
Tenporary ldentifier) to denote that the subframe carries system
information. 6. The nethod of claim 1, wherein including an indicator in
each of the selected subfranmes to indicate to receiving user equipnent that
the subfrane carries systeminformtion includes using an

end- of - gyt GAdbwE. qth?-%eQﬂanW&E@ﬁ‘@ bé Bf AryirStn m‘th%rrsn f'wfng getM@nn ime
{ ki y
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conpri siiFNyat Yheig "W%ﬁ’é(ﬁ"h'f‘ff’éga%f‘ (PAE sphadyling LH‘@S fl ???és W%d@\ﬂ/%m‘“ecb "The
met hod @fgued Bpiovities éruinmshet’orc@mpxahsmé@nﬂmmmoweelnhty)dmmi| guring a w ndow size

for the recu i .hdo
i ncl udi ng ankl ngﬁactté g r\{vsé%éé\g tfe C'ped 'P Siqeég'e ra%'?raﬁ?%g S?ec\,}@ﬁtfﬁm@éf’% to
recei vi ﬁgnflgyéﬂb'eeqmapﬁefrﬁ cmﬁmral@lhylr@gbfsnzarme PEri2D esn gsesa eefaultfacgeimindowm

i ncl udesizuskbne: itk fifiehRalvik mélsgatamnﬁoﬁ%m%e%%&t&aqmmdt)wzs%?ramﬁsheof
system&j?rmatlon such that "the indicator used for a part ar subframe

i ndi cat H@Yf’v‘fféfed?“ & Jandunt ST iERrmaiencSyEh ?%El‘ofend%‘%'atab%‘ﬁ Brersysem  10. A
net wor Kirferanagon. it @fe dndtbdmen@rsetdraniferdnt BRRNTY Sb@abe nb&d, @Rt isprRNIN, 81-downl i nk

I k i in that
e o RSN VAR PR MLGR) BN S s ERRFACLErAFEE A L0t
in recuRNTHgett ne wi ndows, each said tinme w ndow spanning a number of

subfranmes; |y one embodiment, the scheduling units 132 transmitted at the same time use the same
system-information window as shown in the upper part of Figure 7. Alternatively, the scheduling
units 132 are transmitted using different system-information windows as shown in the lower part of
Figure 7. In either embodiment, system information is transmitted in regularly occurring system-
information windows, with specific RNTIs indicating the presence of system information in a
subframe, and with another specific RNT! indicating the end of system information transmission.

Of course, other variations are contemplated. Thus, the foregoing description and the

accompanying drawings represent non-limiting examples of the methods and apparatus taught
herein for the transmission of system information. As such, the present invention is not limited by
the foregoing description and accompanying drawings. Instead, the present invention is limited
only by the following claims and their legal equivalents.



wherein the network transmtter further conprises: a baseband
processor (130) configured to dynamcally select which subfranes within a
given tinme wi ndow are to be used for carrying systeminformation, and to
include an indicator in each of the selected subfranes to indicate to

recei ving user equi pnent that the subfranme carries systeminformation. 11.
The net vidlaknt ransnmitter of claim 10, wherein the network transnitter
conprises a radio base station configured for operation in accordance with
3GPP E-UTRA standards. 12. A nmethod of transmitting systeminformation on

a downl ink shenRethdaAMRGImRRHGHLEhIAMaBUE 68 8 HowaliAk BidrédBisanntiNg aMet hod
characterized in: transmtting (400 - 416) systeminformation in

regul ar | Wirdesswemnnmicaiiae neiwedlowise method chanaeterikaddow spanni ng some number of

successi ve sybfr S: dynam cal ly selecting which subfranes within a
Given time winiSTNETS @10 patdt BECHERotp FhTepss Mot Rae AT g

i ndi cat iwigd§wQparmir0Bpurhberlof ebfini@; user equi pment whi ch subframes within a
given tinme w ndow carry systeminformation.  13. The nethod of claim 12,
wher ei n i ndi cipamisatly s¢lediveytor) wiieh sediamsseyithing piven time window are to be

used for carrying the system information; and

including (406 / 408) an indicator in each of the selected subframes to indicate to

receiving user equipment that the subframe carries system information.

2. The method of claim 1, wherein dynamically selecting which subframes within a
given time window are to be used for carrying system information comprises selecting a

contiguous set of subframes within the given time window.

3. The method of claim 1, wherein dynamically selecting which subframes within a
given time window are to be used for carrying system information comprises selecting a non-

contiguous set of subframes within the given time window.

4. The method of claim 1, wherein dynamically selecting which subframes within a
given time window are to be used for carrying system information comprises selecting which
subframes to use for transmitting system information in view of competing transmission

priorities associated with other control or data signaling.

5. The method of claim 1, wherein including an indicator in each of the selected
subframes to indicate to receiving user equipment that the subframe carries system
information comprises using an RNTI (Radio Network Temporary Identifier) to denote that

the subframe carries system information.

6. The method of claim 1, wherein including an indicator in each of the selected
subframes to indicate to receiving user equipment that the subframe carries system
information includes using an end-of-system-information indicator in a last subframe of the

given time window that carries system information.



subframes within a given tinme w ndow carry systeminformation includes
indicating the last subframe within the given tinme w ndow that carries
systeminformation, thereby allow ng the receiving user equi pnment to cease
monitoring for systeminformation within the given tinme wi ndow 14. A
method in a nobile station for receiving systeminformation on a downlink
shar ed channelhd methpdofidbhinot kutthem®mpriser viaryisg windehwes zesod thaunetaraing dtime
network, the nethod characterized in: begi nni ng nonitoring (500 and
502) for"tH8&"Peceipt of systeminformation at the start of each tinme w ndow
in a succession of recurring tinme wi ndows used for transm ssion of system
information, each said tinme w ndow spanning a nunber of subfranes;

within éach tThremeihedehelainhifugh¢rmgnpsiving-dysamicaby eonftaubing arveinlow sig for

i ndi cat itﬂ@p%rrﬁ?@hﬁ W'h{a%%_rs.rrati on and regdi ng systeminformation fromthe
subframe 11 suclr information is present; and termnating nonitoring (512)

at least at the end of the time wi ndow 15. The nethod of claim 14,
further conprising recognizing an end-of -system information indicator in a
subf r ane’- r ecel RrdBetipd o flaithb Wheseinipalabing am indicaiatiingaahy thoselectd ng for the

time wi ndgmahbs foESMe -0 ' i onpri si ng
adapting t oacﬁsar?g;ﬁ ngﬁgrﬁ) rceg%\l? fné-g{ggrbﬁwv}ﬁ%égiﬁt ﬁeﬁ%@fréﬁigg&#ﬁg% Eﬁﬁt%ﬁt i me wi ndow.
17. The inferinegominclobed wsirddiffetent indicatosporrespogling rdiffegreat iyeésaof systeinndow
size for . . . .
information, such that the indicator used for a particular subframe indicates the type of

system information carried in that subframe.

10. A network transmitter (110) for transmitting system information on a downlink
shared channel in a wireless communication network, characterized in that the network
transmitter is configured to:

transmit system information in recurring time windows, each said time window
spanning a number of subframes;

wherein the network transmitter further comprises:

a baseband processor (130) configured to dynamically select which subframes within
a given time window are to be used for carrying system information, and to include an
indicator in each of the selected subframes to indicate to receiving user equipment that the

subframe carries system information.

11. The network transmitter of claim 10, wherein the network transmitter comprises a

radio base station configured for operation in accordance with 3GPP E-UTRA standards.

12. A method of transmitting system information on a downlink shared channel structured
as successive subframes, the method characterized in:

transmitting (400 — 416) system information in regularly occurring time windows,
each time window spanning some number of successive subframes;

dynamically selecting which subframes within a given time window are to be used for
carrying system information; and

indicating (406 / 408) to receiving user equipment which subframes within a given

time window carry system information.



nonitoring for systeminformation transm ssions. 18. The nethod of claim
17, further conprising nonitoring for systeminformation transm ssions
based on a specified wi ndow size indicated in received information rather
than the default w ndow size. 19. The nethod of claim 14, further
conprising recognizing different types of systeminformation based on
recogni zing different systeminformation indicators in different subfranes.

20. A noi3i.| e Bieaht®od 618 { DwHeLER i iEFing X6 t@BvidY Rer@fuigiie@Rviacidownl i nk
shared channel froma network transmtter in a wreless conmunication

net wor k,Supfamgppithia asgixen bme svirdost earhzgtanninfmstion insdudgs bubieaiaa thelegcessor
(140) o Q . [ 0. i tor] f i S

o mat 5 ¢ “yitin e givend AU DB b ifs e FRERERI f B e usea
for transcdisiag aseretjuipyhern deadean drtariag, foedstensmifeniatior withitdibw gspanimag a
nunber of. subfranes; Wi thin each tinme w ndow, nonitor each subfrane
for an PWGﬁ@Qtion of systeminformation and readi ng systeminformation from
the subfrane if such information is present; and termi nate nonitoring at

| east at the end of the time window 21. The nobile station of claim 20,
wher ei n the basetaddn pmodeksitation foperiningeystemrieogaicheoramdownlink shared
end- of -system.i nfornmati.on indicator .in a subfrane receive mﬁthig the tinme
wi now AL FRMHAPENREn RIS 1 8 i %@SFPW@W%HW?‘WOF%E‘%W?@O 22. The
nmobi | e shattefz&f inc! ai m 20, wherein the baseband processor is operable to

adapt to changing or configurable w ndow sizes used for the tinme w ndow.
beginning monitoring (500 and 502) for the receipt of system information at the start

of each time window in a succession of recurring time windows used for transmission of
system information, each said time window spanning a number of subframes;

within each time window, monitoring (504 — 510) each subframe for an indication of
system information and reading system information from the subframe if such information is
present; and

terminating monitoring (512) at least at the end of the time window.

15. The method of claim 14, further comprising recognizing an end-of-system-
information indicator in a subframe received within the time window and terminating

monitoring for the time window in response.

16.  The method of claim 14, further comprising adapting to changing or configurable

window sizes used for the time window.

17.  The method of claim 14, further comprising storing a default window size for

monitoring for system information transmissions.
18. The method of claim 17, further comprising monitoring for system information

transmissions based on a specified window size indicated in received information rather than

the default window size.
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23. The nobile station of claim 20, wherein the baseband processor is
operable to nonitor for systeminformation transm ssions based on a
speci fied wi ndow size indicated in received information rather than a
default wi ndow size. 24. The nobile station of claim?20, wherein the
baseband processor is operable to recognize different types of system
i nf or mati%n bHEzedetbnd df ¢lhier dhtfuslystcemprinihgremighizing differeat typss desystetned i n
di fferent sub{.rages. C . e e oo

information based on recognizing different system information indicators in different

subframes.

20. A mobile station (120) for receiving system information on a downlink shared
channel from a network transmitter in a wireless communication network, the mobile station
charaterized in comprising a baseband processor (140) operable to:

begin monitoring for the receipt of system information at the start of each time
window in recurring time windows used for transmission of system information, each said
time window spanning a number of subframes;

within each time window, monitor each subframe for an indication of system
information and reading system information from the subframe if such information is present;
and

terminate monitoring at least at the end of the time window.

21. The mobile station of claim 20, wherein the baseband processor is operable to
recognize an end-of-system-information indicator in a subframe received within the time

window and terminate monitoring for the time window in response.

22. The mobile station of claim 20, wherein the baseband processor is operable to adapt

to changing or configurable window sizes used for the time window.

23.  The mobile station of claim 20, wherein the baseband processor is operable to monitor
for system information transmissions based on a specified window size indicated in received

information rather than a default window size.

24.  The mobile station of claim 20, wherein the baseband processor is operable to
recognize different types of system information based on different system information

indicators detected in different subframes.
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