[0001] METHOD AND APPARATUS FOR FORWARDING
NON-CONSECUTIVE DATA BLOCKS IN ENHANCED UPLINK
TRANSMISSIONS [0002] FIELD OF INVENTION [0003] The present
invention is related to a wireless communication system including a
wireless transmit/receive unit (WTRU), at least one Node-B and a radio
network controller (RNC). More patrticularly, the present invention is

related to a method and system for forwardin% non-consecutive data
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generated by the ntity. In the prior art, a data-forwarding

tifrRaR, (ball@ﬁﬁ " ﬁh@eNﬁﬂﬁjgyﬁgﬁbggat the Node-B can make decisions and

manage UL radio resources on a short-term basis more efficiently than the RNC,
even if the RNC retains overall control over the Node-B.

(0006} One or more independent UL transmissions are processed on an
enhanced dedicated channel (E-DCH) between a WT'RU and a universal mobile
telecommunication system (UMTS) terrestrial radio access network (UTRAN)
within a common time interval. One example of this would be a medium access
control (MAC) layer hybrid-automatic repeat request (H-ARQ) or a simple MAC
layer ARQ operation where each individual transmission may require a different
number of retransmissions to be successfully received by the UTRAN. This
operation may result in a loss of transmission sequence at the MAC layer.
[0007] In-sequence data delivery is required by the radio link control (RLC)
layer for proper operation. A re-ordering function is needed to organize the
received data blocks according to the sequence generated by the WIRU RLC

entity. In the prior art, a data-forwarding timer, {called a T1 timer in high speed

-1-



-1 downlink packet access (HSDPA)), has been utilized for delivery of
non- consecutive data blocks to higher layers. The timer is initialized when
data blocks which have been correctly received cannot be delivered to
the higher layers due to non-sequential reception. When the timer
expires, all data blocks in the re-ordering buffer up to the next
on- entially receiv lack are, forwar. to higher.layers,
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non-consecutive data blocks in ransniissions. and one or

e Alude Bonptchdfid orid oprerife BRIHIARJ ifveduselido oEthspdmiens
Bbh short, out of sequence transmissions may be incorrectly perceived when only a
particular transmission has been delayed, resulting in unnecessary requests for
RLC retransmissions or potential release of the channel. If the duration of the
timer is too long, detection and recovery of failed transmissions iz delayed,
resulting in greater difficulty in achieving low transmission latency QoS

requirements. Determining the duration of the out of sequence forwarding timer

is further complicated by relatively large variances in retransmission scheduling.

[0010] SUMMARY

{0011] The present invention is related to a method and apparatus for
forwarding non-consecutive data blocks in EU transmissions. A WIRU and one
or more Node-Bs include one or more ARQ/H-ARQ processes for supporting EU

transmissions. Data blocks transmitted by the WTRU are re-ordered in a re-
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transmissions. Data blocks transmitted by the WTRU are re-ordered in a
re- -2 ordering entity located in the Node-B(s) or an RNC. Once a missing
data block is identified, a data forwarding timer in the Node-B(s) or RNC
is initiated and subsequent WTRU transmissions are monitored to
determine whether the missing data block has been discarded by the
WTRU. U recognition of jscard issing data.bl :
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1B is a block diagram of a wireless communication system mcludmg an
rRie Wik BB re-BRIBATAP SRR JUBr Bl RR Bt fgrmpared to the
ambgﬁ'gnmﬁ@,ﬁﬁbb, present invention; [0017] Figure 2 is a flow diagram of
a process for forwarding non- consecutive data blocks using either of the

systems of Figures 1 A and 1B; and
{0013] BRIEF DESCRIPTION OF THE DRAWINGS

[0014] A more detailed understanding of the invention may be had from the

following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawing wherein:

[0015] Figure 1A is a block diagram of a wireless communication system
including one or more Node-Bs with a data re-ordering entity in accordance with
one embodiment of the present invention;

{0016] Figure 1B is a block diagram of a wireless communication system
including an RNC with a data re-ordering entity in accordance with another
embodiment of the present invention;

[0017] Figure 2 is a flow diagram of a process for forwarding non-
consecutive data blocks using either of the systems of Figures 1 A and 1B; and
[0018} Fipure 3 is a flow diagram of a process for forwarding non-

consecutive data blocks using the system of Figure 1B.



[0018] Figure 3 is a flow diagram of a process for forwarding non-
consecutive data blocks using the system of Figure 1B. -3 [0019]
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] Hereatfter, the terminology "WTRU" includes but is not limited to a
user equipment (UE), a mobile station, a fixed or mobile subscriber unit, a
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environment. When referred to hereafter, the terminology "Node-B"
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[0021] The features of the present.invention may be jncorparated into
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the Node-B(s) 104 using an H- or simple ARQ operation, as indicated
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message or a non-acknowledgement (NACK) message through the DL EU
signaling channel 144, depending on the success or failure of decoding the data at
the Node-B(s) 104 using an H-ARQ or simple ARQ operation, as indicated by
ARQ/H-ARQ process 112 and 128 in the WTRU 102 and Node-B(s} 104,
respectively.
[0023] Referring to Figure 1A, new MAC entities 110, 120, 130 for EU
transmissions, {i.e., MAC-e entities), are included in each of the WTRU 102, the
Node-B(s) 104 and the RNC 1086, respectively. The MAC-e entity 120 of the
Node-B(s) 104 includes a re-ordering entity 122, data re—ofdering buffer 124, a
data forwarding timer 126 for in-sequence delivery of the data blocks,
respectively. The data {ransmitted by the WI'RU 102 over the E-DCH 142 is re-
ordered by the re-ordering entity 122 before being forwarded to a higher layer.
The re-ordering entity 122 receives data blocks, (MAC-e protocol data units
{PDUs})), and delivers the MAC-e PDUs with consecutive TSNs to a higher layer.

MAC-e PDUs that are not consecutive, {i.e., resulting in a missing data block},
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respectively. The data transmitted by the WTRU 102 over the E-DCH 142
is re- ordered by the re-ordering entity 122 before being forwarded to a
higher layer. The re-ordering entity 122 receives data blocks, (MAC-e
protocol data units (PDUSs)), and delivers the MAC-e PDUs with
consecutive TSNs to a higher layer. MAC-e PDUs that are not
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and to forward non-consecutive datablocks'to higher layers. [00251 T
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ARQ/H-ARQ process 128 in the Node-B(s) 104 to determine whether the missing
data block has been discarded by the WT'RU 102 and to forward non-consecutive

data blocks to higher layers.

[0025] The H-ARQ process assignment mechanism is preferably based on
absolute priority of data blocks. After recognizing that a data block of a
particular transmission sequence number (TSN) is missing in the re-ordering
buffer in the UTRAN, (i.e., either a Node-B or an RNC), the re-ordering entity
122, 132 determines the missing data block is lost if subsequent to detection of
the missing data block all ARQ/H-ARQ processes 128 available and active within
the Node-B(s) 104 for that WIRU 102 have either: 1) a new transmission
initiated for a transmission with the same priority class with a higher sequence
number; or 2) a2 new transmission initiated for a transmission with a lower

priority class. In such case, the re-ordering entity 122, 132 determines that the
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particular transmission sequence number (TSN) is missing in the
re-ordering buffer in the UTRAN, (i.e., either a Node-B or an RNC), the
re-ordering entity 122, 132 determines the missing data block is lost if
subsequent to detection of the missing data block all ARQ/H-ARQ
processes 128 available and active within the Node-B(s) 104 for that
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with the same priority class with a higher sequence number; or 2) a new
trahsehiersierartitiated for a transmission with a lower priority class. In
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rearranged in sequence in a re-ordering buffer 124 of the Node-B(s) 104
olrch%él?gferas?m@dsa?f&dfgaa&#ﬂ%&sﬁm%%@w SRR AEGR 6T e
sysfem IEOdS thsadodba Npde4dB{s Ao defordearicty iheffatitBessTtlly RNC 106,
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and/or the frameé number when thé transmission was recelved. e frame

renptssefnldy desodied et feakie thisdiNbd Moo gevlvis b-Hinneress ID
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number may be either the frame when the NDI is received or the frame when the
successful transmission oceurred.

{0028] The re-ordering entity 122 of the Node-B(s) 104 or the re-ordering
entity 132 of the RNC 106 recognizes a missing data block utilizing a TSN (step
202). A unique TSN is assigned to each data block by the WTRU 102. Upon
I;ecognition of the missing data biock, the Node-B(s) 104 inifializes the data
forwarding timer 126 or the RNC initializes the data forwarding time 136 (step
204). The re-ordering entity 122 or 132 determines whether the data forwarding
timer 126 or 136, respectively, has expired (step 206). If the timer 126 or 136 has
expired, the re-ordering entity 122 or 132 forwards non-consecutive data blocks to
higher layers (step 210), and a higher layer data recovery procedure is initiated.
[0029] If the data forwarding timer 126 or 136 has not expired, the re-
ordering entity 122 or 132 further determines whether the missing data block
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[0028] The re-ordering entity 122 of the Node-B(s) 104 or the re-ordering
entity 132 of the RNC 106 recognizes a missing data block utilizing a TSN
(step 202). A unique TSN is assigned to each data block by the WTRU
102. Upon recognition of the missing data block, the Node-B(s) 104
initializes the data forwarding timer 126 or the RNC initializes the data

forwadingstisne-d36 tstap2@ARTNa 62-pHiRinNgeatibhdd2 qu@%Q process
determines whether the data forwardlré?gtlmer 126 or 136, respechNCy 106
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[0030] The H-ARQ process assignment mechanism at the WTRU 102 is

Brapsiabir iR Llash i ABEBNRESSVIAE, e YT B RBIEN dateBlagk: b
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ata block if all ARQ/H-ARQ_processes 128 available and active for the
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neghtanSMissiopavttthcaiaeipgidrty Biadia or 2) a new transmission with a

lower priority compared to the missing data block.

[0031] Alternatively, the Node-B(s) 104 or RNC 106 may recognize that the
WTRU 102 has discarded the missing data block if the H-ARQ process which is
associated with the lost data has successfully received either: 1) a new
transmission with the same priority anti a higher TSN compared to the missing
data block; or 2) a new transmission with a lower priority compared to the
missing data block. The H-ARQ process may be known by the time of
transmission/reception. The time may be indicated as either a frame or subframe
number.

100321 If either condition is met, the Node-B(s) 104 or RNC 106 determines
at the MAC layer that the missing data block has been discarded by the WTRU
102. Then, the re-ordering entity 122 or 132 forwards the non-consecutive data

blocks to the higher layer without waiting for expiration of the data forwarding
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higher TSN compared to the missing data block; or 2) a new transmission
with a lower priority compared to the missing data block. [0031]
Alternatively, the Node-B(s) 104 or RNC 106 may recognize that the
WTRU 102 has discarded the missing data block if the H-ARQ process
which is associated with the lost data has successfully received either: 1)
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the missing data block; or 2) a new transmission with a lower priority
detRpaiRest SRR B4R DR FRnetAReY BitrasdedntPBEKkABMDC
bychedime atdrarstissinisedaption Thedindetnblodls Hidieaeprasess 200

ﬁ%her framg or subframe number. [0032] If either condition is met, the
o[ &5nf 4 BFRKIC 106 determines at the MAC layer that the missing
dedBlock hasebedradissimde byntye W/ TRANIZe02bTT Hbn, theleeBostidifdgby

SOty 422 9r 132 fopyards dneemeprseqyive data Rlpakgitadhe Righer »

layer without Waltln%for expiration of the data forwarding -7 timer 126 or

eSSt s AR 1 A Aate ebaesmigsion- of RIE dase, some kind of
dekewmingsdhaldhen®igsihgNista BleckozanatDe endistandeshgheented by
pro 00 proceeds taq step 212 to wait for th TTI or data block,.
RS RS s M SR R R S
napbie roelizéth byaive, Node<pisya0d the Nobiyvoransevisdiatss may also
ipdiga{aniRRE Y QLR NeE 41 0dicaig RN [ A HRNSMISSIO IR NEW TSN
data or old data (retransmission). For old data, some kind of combining
dallopangoireediBfe Node-B(s) 104. An NDI may also be represented by

d0084ARQ ProRe $EHABIE) @Qﬁwﬁrﬁﬂmmldr&&@ﬁﬁéﬁ%fw each
Rt tliad el SRR R R
idelited ¢iD) fanddtie rTESMNdoligwing:decoding. [0034] The Node-B(s)
]L@GB%]ay SUPRPLL SEN S BlIG@LdeHN IUeUas O GRED o MU ERNe 0 2Ahism
the out of sequence detection and forwarding ogic ma operate o
at the WTRU 102 is associated with the lost data block. In an absolute priority
scheme, a higher priority data block is always serviced before a lower priority
data block, and a data block with the earliest TSN is serviced first within the
same priority data blocks. In such a mechanism, the Node-B(s) 104 may
recognize that the WTRU 102 has discarded the missing data block if all ARQ/H-
ARQ processes 128 available and active for the WTRU 102 at the Node-B(s) 104
have received successfully either: 1) a new transmission with the same priority
and a higher TSN compared to the missing data block; or 2) a new transmission
with a lower priority compared to the missing data block.
[0036] If erther condition is met, the Node-B(s) 104 determines at the MAC
layer that the missing data block has been discarded by the WIRU 102, then the
re-ordering entity 122 forwards the non-consecutive data blocks to the higher
layer not waiting for expiration of the data forwarding timer 126. If neither
condition is met, the Node-B{s) 104 determines that the missing data block has

not been discarded, the process 200 proceeds to step 212 to wait for the next TTI
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independently for each re-ordering queue. [0035] In another embodiment,
the H-ARQ process assignment mechanism at the WTRU 102 is
associated with the lost data block. In an absolute priority scheme, a
higher priority data block is always serviced before a lower priority data
block, and a data block with the earliest TSN is serviced first within the

H0E Rty a&?o&’éoﬁﬁo!i‘ﬁmﬁe@&%@ﬁ%ﬁ@l@@%%&%‘%ﬁﬁk
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with the sa |or|ty and a hlgher TSN co tq.th s

R o 2) A TEARISBR Tkh Fioldar o) Sbpuraa T o2 by
peicsinggdata bhmlda[ﬂi)ﬁﬁ]xtﬁ&:th@fﬁbnﬂh@miﬁmmh@ mde:qz@amr H-
deleraines AIEMAG BNeNIRLNG THSUAPRLIORIRDREN i be

U 102, then the re-ordering entity 122 forwards the
ﬂ@?ﬁ@@h@é’c@ﬁ\/é@a?éeﬁldé@%‘ﬁ?éoﬁigﬁé%u?ay@?%‘%ﬁﬂﬁ’@)fcﬂfn&ﬁh%tfgﬁN
efitbeidatactenuagding timer 126. If neither condition is met, the Node-B(s)

104 determines that the mjssing data bIo k has noﬁ?1 carded, the
BEE 700 KEahass JEP SIETERAL foP e RO P AP ST e R ion
ebitkechivcdeddsalfidads in treocdsacofvwitd RNGLAD6mivel mext et dbel prksent

Theepiogest, 200/ el E SER ORI e BT THaSEHE B EeH

fock IS receive 7] New transmissions may be realize

d
N@ﬁi@-@(ﬂsmmrm/daé%é eroRdTNda B s BTty MERReR S P ERU
besised desallndendnARR RS R RINING A0rRa Ne dRB{R)C1 0ds New

(RRsors e ko e Coermne Dy e s e
dingsam dita petdas BOfordortvg i:d:ffgrri(ﬂa—{ stﬂns‘ﬁﬂ)tlﬁét&iara islocksisaing
T
biock If there is a missing data block, the re-or ermg entity 132 initializes a
data forwarding timer 136 and sends a “start watch” command to the Node-B(s)
104 (step 304). The frame number originally reported by the Node-B(s) 104 when
the out-of-sequence data block in the re-ordering buffer 134 is recognized and the
priority and sequence number of the missing data block are also included in the
“start watch” command,

{0040] After receiving the start watch command from the RNC 166, the
Node-B(s) 104 checks its current database to check all data blocks subsequent to
the frame number indicated by the RNC 108 and monitors subsequent
transmissions in order to determine whether the WTRU 102 has discarded the
missing data block based on the known H-ARQ process assignment mechanism at
the WTRU 102 (step 306). Asexplained hereinabove, the ARQ/H-ARQ processes
112 are preferably assigned in accordance with an absolute priority scheme. In
such case, the Node-B(s) 104 determines whether all ARQ/H-ARQ processes 128
available and active for the WTRU 102 within the Node-B(s) 104 have either 1) a

9.



there is a missing data block and the Node-B(s) 104 detects whether the
WTRU 102 has discarded the missing data block and reports it to the
RNC 106. [0039] A re-ordering entity 132 in the RNC 106 checks whether
there is a missing data block in the re-ordering buffer 134 (step 302). If
there is no missing data block, the process 300 proceeds to step 312 to

wals forihenextresalvad datr hiecky Ktbarris apinsirgdatahieds (hene

re-ordering entity 132 initializes a data forwardin g timer 136 and sends a

RistingAatn BTN © BRE \ERISTBIS)  ROMR & BP0 45! hife aTePTioTity
sotmbacetgiRMmiapestadib b Node-B(s) 104 when the

-Qf-seque ata bl ck in the re-grderin ff 4 is recognized and
E@%Efiorlty% E% u‘é)ﬁlgé b er%’f eﬁm‘ggl E#EB?OC ageg%l SO esen
ifadludechasshge tstﬁm veatoferougramtibd L G0406haTEY Cetedving Ehbsthframe

WAlGh SRR Red oMLt R NG HR e fIRdS- %@s;gr QH@%&&WH&{&

database to check all data blocks subsequent to the ame number

inditcated thy teeorduirsom sl homtoieidgpse gUBIE A Fanatadtiactyis also
@ﬁdﬁfd@dﬁtﬁme@evmememmmﬂ@uvi%m fiscardeshthecmisHiRgither

data block based gn the k t
TR 02500, L B R e e Rty ARy
proebssadataldaie preferably assigned in accordance with an absolute
RLEY scheme,In GHel Sask. theNRdesBiS it Srliml e%ﬁ@*}%tbfde@ihg

ARQ/H-ARQ processes 128 available and active for the
mﬁﬁqaé Péfg 184 Ravedinteryop- @Wﬁﬁ%&?&%ﬁtﬁom@her
Jayeesigsity dht sidibraighendispsaompared to the missing data block

new transmis d bIock it alower r r|t compared {o
T o R S e S oS R K S e
stmdsiwdran@m seifrrédikmbodbssaanteanticelorderhipetitng k32hfettare
RNG &Y BR R SR Mo PIPied: (BieR,808) féQtEﬂ%s”éﬂ&@fé&le‘ﬂtéaéMﬁe

message, the priority, which indicates the re-ordering queue ID, and
JEGTRTS SRPAEEP R ther dRTRBRICHRIS tipRR IR OT it Rt this fertares
then siapsnvatchingdaissncihasmerant. If neither

[0044] While the present invention has been described in terms of the
preferred embodiment, other variations which are within the scope of the
invention as outlined in the claims below will be apparent to those skilled in the
art.

-10-



condition is met, the process 300 proceeds to step 312 to wait for the next
received data block. [0042] Upon receiving the transmission failure
message, the re-ordering function in the RNC 106 forwards the
non-consecutive data blocks to higher layers before the timer expires
(step 310). (0043] Although the features and elements of the present
invention are described in the preferred embodiments in particular
combinations, each feature or element can be used alone without the
other features and elements of the preferred embodiments or in various
combinations with or without other features and elements of the present
invention. [0044] While the present invention has been described in terms
of the preferred embodiment, ot{tjgr Yﬁéations which are within the scope
of the invention as outlined in the cfsfalms below will be apparent to those
skilled in the art. -10 CLAIMS What is claimed is: 1. A wireless
wammuaieaien method, performed by a radio network controller (RNC),
of forwarding non-consecutive data blocks which have not previously
been forwarded due to a missing data block, the method comprising:
receiving a dataiteiassnsiusiomieationlimehodluradifyrofedaty blockdipanework

dereuBizIRgchar3omiasing datahiockraeng therwialinaldate logksy
g{ﬁnd automatic repeat request
|

has been  discarded on.a condition that a

ARG TR = SR AT e PR G A Bek. Do
successtiliyzredeiyganeitireion indwditgmpimi siof dath thelsameé priority
and a;bigheHansmissiQhsesente Dbl FaNk3S SamBREY 19 he,

cgg%?én ata block, or a new transmission with a lower priority as

%lgeodi‘ t® fRBYHRLITE: oty WG Rt atifet AREth SeRBT I ST AR Rirtieh is
aspokiatidg wititiahzingisitipn ekforfiorkakdinguosdoins ecutivedd attdal ackssw
transmission with the same priority and a higher transmission sequence number (TSN) as

compared to the missing data block, or a new transmission with a lower priority as

compared to the missing data block.

2. The method of ciaim 1 further including:

initializing a timer for forwarding non-consecutive data blocks;

transmitting a start watch command upon recognition of a missing data block;

receiving a transmission failure message indicating discard of the missing data
block; and

forwarding the non-consecutive data blocks to higher layers before the timer

expires upon receipt of the transmission failure message.

3. The method of claim 2 wherein the start watch command includes a frame

number, a priority and a sequence number of the missing data block.
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transmitting a start watch command upon recognition of a missing data
block; receiving a transmission failure message indicating discard of the
missing data block; and forwarding the non-consecutive data blocks to
higher layers before the timer expires upon receipt of the transmission
failure message. 3. The method of claim 2 wherein the start watch
command includes a. frame number, a priority and a.sequence number of
the missing data block. -11 4. A wireless communication method,
performed by a Node-B, of forwarding non-consecutive data blocks which
have not previously been forwarded due to a missing data block, the
methad coraprisingesecaivingnicalaia thansm]ssetonading a phuality, ofs
locks: and recognizing that a missing data block among, the pluralit
R TS R Bt 2 Ryt Mot e
ifehaitnsdlasdiork Alemehadicpmerisissociated with the missing data block,
has sw&ﬁgxﬁﬂk}éﬁeﬁm&ﬁ@ﬁ&hﬁmm ﬁrﬁﬁﬁmiéﬁéﬁﬁ ¥k thgngame .
priority and. a higher transmission sequence number (TSN compare
o the SRR HIUBR B A b A AT Tt &1 GREPBrT R 2620
densped e to thediffesiigt datybidciutenTterapethachofsc| SR Q)rthdich is
dnelisliag whitialiging i i ekdordRrvariing.nengansecutivedata.dlockss,
transmiIting.& %art watc comma (won recognition of a missing data
BHoCK: “rEtENING & TR ARISSiBH AP TERYAGR IR GRAA RS Bl bithas
eiRgireg tathe bicskigadaiafdindiding thevnomaoissiecutiite datavbiqeksito as

highgedayarsheipiedhgdigegr expires upon receipt of the transmission
failure message. 6. The method of claim 5 wherein the start watch

command includes a frame number, a priority and a sequence number of
the missing TetadtodielZldnrddiothetivdodiegntroller (RNC) for forwarding

non-capsagiie AR DiOCENIOR AR ALABMPHBlYfoen forwarded
due to a missing data block, the RNC
transmitting a start watch command upon recognition of a missing data block;

receiving a transmission failure message indicating discard of the missing data
block; and
forwarding the non-consecutive data blocks to higher layers before the timer

expires upon receipt of the transmisston failure message.

6. The method of claim 5 wherein the start watch command includes a frame

number, a priority and a sequence number of the missing data block.

7. A radio network controller (RNC) for forwarding non-consecutive data
blocks which have not previously been forwarded due to a missing data block, the RNC
being configured to:

receive a data transmission including a plurality of data blocks; and

recognize that a missing data biock among the plurality of data blocks has been
discarded on a condition that a hybrid automatic repeat request (H-ARQ), which is

associated with the missing data block, has successfully received either a new

-12-



being configured to: receive a data transmission including a plurality of
data blocks; and recognize that a missing data block among the plurality
of data blocks has been discarded on a condition that a hybrid automatic
repeat request (H-ARQ), which is associated with the missing data block,
has successfully received either a new -12 transmission with the same
priority and a higher transmission sequence number (TSN) as compared
to the missing data block, or a new transmission with a lower priority as
compared to the missing data block. 8. A base station for forwarding
non-consecutive data blocks which have not previously been forwarded
dasrtosdomissingedaie l@]mg}raytm tlaaﬁgi@mt;'\%&xb@ﬁg %qm%mngey d_‘ﬁ@@'jr\]é‘é
nsMmission in plurality of data. blocks; and recognjze that
%ﬁﬁ%ﬁg‘}dﬁ?jﬁﬁs&% agr%%n%gt%gé ] uarﬁ%ff giaasar?ésﬁi)&%t%e?si%‘@%rnpmmy as
eHBCATREE B wietraiaePipet a hybrid automatic repeat request (H-ARQ),
which is associated with the missing data block, has successfully
receivgd eit@eg E’uaslﬁns?a\/tvoitlr}alnsfmissi n with the same priority and a higher
SRR v e e

transmission sequence numbper
iRt kewelirtrendedriusion wittsing deve bloriority bssectmipabetnigedhfizured
amissing data block. -13

receive a data transmission including a plurality of data blocks; and

recognize that a missing data block among the plurality of data blocks has been
discarded on a condition that a hybrid automatic repeat request (H-ARQ), which is
associated with the missing data block, has successfully received either a new
transmission with the same priority and a higher transmission sequence number (TSN) as
compared to the missing data block, or a new transmission with a lower priority as

compared to the missing data block.
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