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RECEPTI ON [ 0002] BACKGROUND [0003] The Uni versal

Mobi | e Tel econmruni cati ons Systens (C3MIS) network

architecture, illustrated in Figure 1, includes a core

network (CN) 2, a UMIS Terrestrial Radio Access

Network (UTRAN) 3, and at | east one User Equi pnent
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Thi8rabdB260col SBIRK atchBecHES isifustrated in Figure 2. As those skilled

in the art would realize, the design of the Radio Interface Protocol Stack 20 is

divided into three layers: the physical layer (L1) 21, the data link layer (L2) 22,
and the network layer (I.3) 28. L2 is split into four sublayers: the Medium
Access Control (MAC) 24, the Radio Link Control (RLC) 25, the

- Broadcast/Multicast Control (BMC) 27, and the Packet Data Convergence
" Protocol (PDCP) 26.

[0007] L3 23 contains the Radio Resource Control (RRC) 28. The RRC
handles the control plane signaling of 1.8 between the UTRAN 3 and the UEs 18.
It is also responsible for configuration and control of all other protocol layers in
the UTRAN 3 and for controlling the available radio resources. This includes




It is also responsible for configuration and contro

of all other protocol layers in the UTRAN 3 and for
controlling the avail able radio resources. This

i ncludes -1 assignnment, reconfiguration and rel ease of
radi o resources, as well as continuous control of the
requested Quality of Service. [0008] The Radi o Link
Control (RLC) |ayer 25 provides transparent,
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Iyl 2R 3. header, the RLC PDUs are built. hb error

[(Rﬁ i]e cti e ﬁa %low% ougne& éz'}s éhlg%n in Figure 3. The higher layer
Protocol Data Units (PDUs) are passed to the RLC layer 25. In the RLC Iayer 25,
_ the Service Data Units (SDUs) are segmented and concatenated. Together with

the RLC header, the RLC PDUs are built. No error detection code is added in the
RLC layer 25. For transparent-mode RLC, no segmentation on the RLC layer 25

is performed and neither the RLC héader nor the MAC header are sdded to
higher layer PDUs.

[0012] In the MAC layer 24, only a header is added. This header can
contain routing information which describes the mapping of logical channels to
fransport channels. On common channels, a UE identification can also be

included.
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RLC | ayer 25. For transparent-node RLC, no
segnentation on the RLC layer 25 is perfornmed and
neither the RLC header nor the MAC header are added to
hi gher | ayer PDUs. [0012] In the MAC | ayer 24, only a
header is added. This header can contain routing

i nformati on whi ch descri bes the mappi ng of |ogica
channel's to transport channels. On conmon channels, a
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6] he Ur thg caweorf 4b¢ BEER:TLE) ﬁ'P'Gﬁé@ w -BRE itp fhe UE
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repeatedly retransm t'ted verS|on i ndi cati ons_are
reppafpdivreEangsjtted, §PUéfe%Sa>géndlcatWe Wpelified by valugdagioes

Wakn SRARAR: tak B6es W6t dingS IWTER 18NBkunRenAHRANTRAN is
repeat edl y sending i dentical BCCH SIBs. If there are
re]ppgpﬁég@ep g Manty (Gf81Bs. Ifthere are changes in the BCCH-SIB

transmitted from the UTRAN 38, the UTRAN 3 uses the value tag to indicate to
the UE 18 that there has been a change. Scheduling information, when the TBs
of a BCCH-SIB should arrive at the UER 18, and the version of the BCCH-SIB, are
known to the UE 18 in advance of transmission from the UTRAN 3.

[0017] Figure 4 is an illustration of the UR 18 receiving an L1 SDU. The
SDU comprises the TB, which carries, for example, the BCCH-SIB; and a CRC,
which is used by L1 of the UE 18 to perform transmission error detection, As
iltustrated, the TB may also include the system frame number (SFN), as is the
case for a TB of the BCCH-SIB, which indicates the time when the TB should
arrive at the UE 18, Alternatively, for a TB that does not explicitly contain the
SFN, the SEN of arrival can be derived by L1 from physical layer timing, L1 of
the UE 18 passes the TB, SFN and CRC result {o the higher layers. However,
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transmtted fromthe UTRAN 3, the UTRAN 3 uses the
value tag to indicate to the UE 18 that there has
been a change. Scheduling information, when the TBs
of a BCCH SIB should arrive at the UE 18, and the
version of the BCCH SIB, are known to the UE 18 in
advance of transm ssion fromthe UTRAN 3. [0017]
Figure 4 is an illustration of the UE 18 receiving an
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=S/l £ 1 LireRSitioA Al {fle2 RaldeY . THeUE-BCFE reads the RRC-

SDU and determines if there is a T'B in error or missing from the RRC-SDU (Step
- 61). For purposes of this example, SFN 10 is assumed to have an error. Since an
error exists in the received RRC-SDU, the UBE-BCFE discards the entire RRC-
-8DU and waits the repetition rate, ie. 64 frames, to receive another RRC-SDU
cérrying the same information (Step 62). Once again the UE-BCFE receives the
RRC-SDU, comprising 9 TBs, labeled from SFN = 66 to SFN = 82 (Step 683), and
 determines if an error is present (Step 61). In this example, SFN 70 (SFN 6+64

. (repetition rate)) has an error or is missing. If no error is found in the received
- RRC-8DU, the UE-BCFE successfully receives and decodes the RRC-SDU (Step
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mai ntai n proper performance of these system functions,
SIB repetition rates may have to be increased to
conpensate for failed transni ssions, which reduces
radio resource efficiency and utilization. [0020]
Figures 5 and 6 are an illustration and a fl ow

di agram respectively, of a current nethod used for
successfully receiving an RRC SDU transmtted by the
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received RRC-SDU (Step 62) conprising 9 TBs and waits
the repetition rate to receive the next RRC SDU (Step
9833] This process contiSMMARY i1 the UE-BCFE receives
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efficiency. The second I's he UE L1 is required
qubsqqgggég@@m}ssm%@] theset of mformatlon segments are transmitted,

and only those segments not previously identified as valid stored are received

and processed to identify whether each such retransmitted segment is valid or
~ invalid. The valid segments so identified are then stored. Subsequent

transmissions are repeatedly received until all segments of the set have been

identified as valid and stored.
[o025] BRIEF DESCRIPTION OF THE DRAWING(S)
[0026] Figure 1 is a block diagram of a universal mobile

~ telecommunications system (UMTS).



decode and process all TBs in the RRC-SDU each tine
there is an error, this results in high processing
and battery costs. [0022] Therefore, there exists a
need for an inproved UMIS TDD or FDD system [0023]
SUMVARY [0024] A nethod for processing a received
comruni cati on which includes periodic transm ssions
of a set of information segnents includes a first
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. [00386] Referring back to Figure 4, the UE-1.1 passes a received TB set, the
SFN, and the CRC-error-detection result of each TB to the higher layers, (1.2 and
L3). Since the MAC and RLC layers 24, 25 operate in transparent mode for the
BCCH, for example, the BCCH TBs can be forwarded to the L3 without

" processing. It is also possible that TBs with CRC errors are discarded by L2 or

13 before forwarding to L3.

{0037] Figures 7 and 8 are an illustration and flow diagram, respectively, of
the method used in the preferred embodiment of the present invention. Figure 7
illustrates an example scenario wherein an RRC-SDU is composed of nine (9) TBs
with a repetition period of 64 frames. The UE-BCFE is informed in advance to -
expect the RRC-SDU from SFN = 2 to SFN =to 18. The UE-BCFE receives the
set of TBs corresponding to the RRC-SDU from one of the Node Bs 14-17 (Step
80) and determines whether one or more TBs are missed or have an error (Step
81).




RRC-SDU. [0032] Figure 7 is an illustration of a

nmet hod for receiving the RRC-SDU in accordance with
the preferred enbodi mrent of the present invention.
[0033] Figure 8 is a flow diagram of a method for
receiving the RRC-SDU in accordance with the
preferred enbodi nent of the present invention. [0034]
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also possible that several TBs may be in error, and in this case, the SEN qf each
failed TB in the subsequent RRC-SDU t{ransmission is calculated. Once the
SFNs corresponding to each of the failed TBs in the subsequent transmission

have been determined by the UE-BCFE, the RRC 28 informs L1 to only receive

and decode the determined SFNs. In this example, only one TB corresponding to

SFEN 74 is identified for re-reception. Once the L1 receives the TBs for the
calculated next SFNs, L1 forwards only the TBs, SFNs and CRCs to the RRC 28

of the particular SFNs requested by the RRC 28 (Step 85). If no error is detected

in the get of retransmitted and received TBs, and no further TBs are missing

from the RRC-SDU, the UE-BCFE stores the correct TBs in their place along
with the other eorrect TBs (Step 82) and decodes the RRC-SDU (Step 86). If
there are still TBs with CRC-errors for the received RRC-SDU, the RRC 28
determines such SFNs and repeats the process disclosed above (Step 84). This
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error using the CRC error detection and informthe
UE- BCFE of the SFN(s) of the errored TB(s). The
second nmethod is for the UE-BCFE to utilize the
schedul ing information and SFN(s) of correctly
received TBs to determine TBs that have not been
successfully received. Although only two nethods for
maki ng such a determnmination of whether TBs are in
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receiving the entire RRC-SDU. Additionally, UE battery and processing are
- further reduced due to the fact that successful RRC-SDU reception is achieved

with fewer transmissions.

[0044]  This invention can be applied to make the UE-BCFE receiving an
RRC-SDU, such as the BCCH-SIB on the BCH faster and with reduced UE
_ processingfbattéry consumption.

[0045] While the present invention has been described in terms of the
preferred embodiment, other variations which are within the scope of the




determ nes such SFNs and repeats the process discl osed
above (Step 84). This -7 process continues until the
conpl ete set of TBs associated with the RRC-SDU have
been stored by the UE-BCFE and processed by the RRC 28
(Step 86). [0040] The present invention is applicable
to all segnented RRC-SDUs that are periodically
transmtted. The procedure starts upon detection of an
iﬁQQxﬁIoﬁ%o%ﬁhé@nttﬁ’&Imﬂs bél@v??vﬂilb phudnt 83 tR:0 SERSBn R a
value tag Is updated, all TBs of the previous set are
#d) et ed by the UE- BCFE. [0041] One advant age of the
present invention is that the successful RRC- SDU
reception tine, or (IatencyL is signilicantly reduced
to the | atency aSsociated With the targeted error
rate of the transm ssion of individual TBs between
the UE 18 and the UTRAN 3, independent of the size of
a RRC-SDU. Reduced reception |atency inproves the
performance of UE functions associated wth

acqui sition of systeminformation such as faster cel
search, reduced handover transm ssion break period,
faster establishnment of RAN connections and
transitions between UP, states. [0042] Further, since
the invention allows for nore UE 18 efficient
reception of systeminformation, it is therefore
possible to reduce scheduling rates, (i.e., the
period of retransm ssion). This results in inproved
efficiency and greater utilization of Iimted BCCH
physi cal resources. [0043] Another advantage of the
present invention is that the UE processing and
battery consunption is reduced. Wth the ability to
detect an individual TB reception error and the

know edge of TB scheduling information, the UE 18 can
initiate reception only for the particular failed TBs
rather than receiving the entire RRC SDU
Additionally, UE battery and processing are further
reduced due to the fact that successful RRC- SDU
reception is achieved wth fewer transm ssions.
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[0044] This invention can be applied to nmake the

UE- BCFE receiving an RRC- SDU, such as the BCCH SI B on
the BCH faster and with reduced UE processingl battery
consunption. [0045] Wiile the present invention has
been described in terns of the preferred enbodi nent,
ot her wvariations which are within the scope of the -8
invention as outlined in the clains below w || be
apparent to those skilled inthe art. -9 1. Acircuit
for processing a recei vedCLalvMgni cation which includes
periodic transm ssions of a set of information
segnents, conprising: receiving neans for receiving a
filr st Archiraid 8 pesresfing al idcsi@td @bnimddsicaidn ahich includes

. segnent s; . procgessi ans for processing said set of
periogi aasiqpis o 36 T REBRIQLERIRLS. SABDETRG or
| nieadivig @edBNOF YeckBingSh Girstnehne@eRionad il $hid &3 B R formaton
for each invalid segnent of said set, said receiving
SCEHEU s receives at |east one subsequent transmission
Of pré@eing Avahs thr eeFBYhg $bd bdt of ¢ty R identFp @B deghient
received. as a valid segnent. 2. e circuit according
as vgl c1ay 4, wherein said processing neans includes:
def BembRaforBRMRe kath wRldaeknBat, Whet her a segnent is
i nvalid;. and de?erm ni n%afl means for determning a
sdgfearh inyakid seaspend ptisatdset.craib sesining Bieareeceivies gt least
one AREEHHEND Gah8nGligh B8 cdctPinvalid WEh&lt inBif s hRLOARE Sighnt is
nmeans i ncludes conputing neans for conputing a
receiygd degvelid segmprbnt nunber, indicating when an invalid

segnent will be subsequently transnmitted.
2. The circuit according to claim 1, wherein said processing means
includes:

detecting means for detecting whether a segment is invalid; and determining

means for determining a segment number of an invalid segment.

3. The circuit according to claims 1 or 2, wherein said processing

means
includes computing means for computing a subsequent segment number, indicating

when an invalid segment will be subsequently transmitted.

4. The circuit according to claims 1, 2 or 3, wherein each of said at

least one

subsequent transmissions is received after a predetermined repetition rate.

5.  The circuit according to claim 2, wherein said detecting means includes

. detecting whether a segment has been missed.

6. The circuit according to claims 2 or 5, wherein said detecting means

includes detecting whether a segment includes an error code.
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4. The circuit according to clains 1, 2 or 3, wherein
each of said at .least one subsequent transm ssions
is received after a predeterm ned repetition rate. 5.
The circuit according to claim?2, wherein said
detecting neans includes detecting whether a segnent
has been m ssed. 6. The circuit according to clains 2
or 5, wherein said detecting neans includes detecting
whet her a segnent includes an error code. -10 7. The
ciT.cui ﬂ“ha«:ﬁmniiiangottddmgtwamjn enobf theeperediadichgnsl aihessin

coc D 0D, RTE ARt R g

segnpgnt.cui t according to claim 7, wherein said first
transm ssion and said subsequent transm ssions have
equi val ent value tags. 9. The circuit according to
cl &i s The oirc@if ateortdimgrtowbaipr ¥,swingeintkald fir s gramemiiss i drognd
said first

..d [ wh
Saldlsﬁ%%t@ﬁlgﬁagﬂngﬁ@nls %Yedgcgﬁegaééﬁl]’éﬂ B8%nsni ssi ons. have

val ue tags which are not eqw valent. 10. The circuit

acgor di to.an ane of pr.ec cl ai ns, wherein
og et b oM B o 7Rk SRRt 1)
deletihg mneahs Sbflsﬂﬂmlmg‘lfsﬂd nadid segmieh®okBen said first transmission and

said subsequent transmissions have value tags which are not equivalent.

10.  The circuit according to any one of the preceding claims, wherein
each of said segments includes broadcast control channel system information
blocks.
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