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Tel ecomruni cati on System TECHNI CAL FI ELD The present invention rel ates
to control of retransmission in a 5 user equi pment supporting uplink
spatial mubt2oplexidig. BACKGROUND | n data conmuni cati on @cTé&Ee@185meage it
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strictly have to be encoded.

15
In communication systems, such as, e.g., the Long Term Evolution
(LTE) system standardized by the Third Generation Partnership
Project (3GPP), it is also common to combine several transmissions
relating to the same code word in different transmission time

20 intervals (TTIs) if needed to adaptively increase the level of
redundancy to the transmission conditions. This can for instance
be done by repeating a shorter coded or uncoded message one or
several times. An alternative is to transmit a part of a code word
containing sufficient information for correct decoding under

25 favorable conditions, in a first transmission attempt. If not
received and decoded correctly, additional parts of the code word
can be transmitted in subsequent attempts after which the received
parts of the code word can be recombined on the receiver side,
creating a redundancy which is incremental for each

30 retransmission. This can then help in making sure that sufficient
but not more resources than necessary are used for transmission of
each message. For Dbrevity we will refer to subsequent

transmissions of the same code words as retransmissions even

though it may not be the whole code word that is being



retransmtted. The information bits carried by a code word will be referred
to as a transport block (TB). In order for transm ssion of subsequent code
words not to be 5 delayed while waiting for previous nessages being decoded
and pot erwpabiyo4beirng (partly) retransmtted, a set of BOGTSERELOMRAI Ni Nng
the data of different code words exist in parallel. This way other buffers
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(acknow edged (ACK) or not acknow edged (MACK) nessages). These buffers are
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buf f er randrdée fFogcessamamisoidn ngfeanibseiquenem ¢ede efverded m@t asoa IHARQ

e handl ed by the Medi !
vty FERvelh e BATRThE" &%, B56riB®) TasRbobte BF thdcscaren (9 ure.

HARQ f gedlackalilye. bACKgor (NACK1iyndi eatr@nsmisted, signaked teort heuMAG-4 ayer
fromthe physical |ayer, also referred to as Layer 1. Layer 2 uses_ this

i nf or MEAANSA 1A NGt Lheat B2 87 aRdf L Hreass T Vﬁé@srrﬁk%sé rigt raasdd 58t on or
a new trARSNY ¢ @@heww ?erkt§”8§nt%.h”£8é@5 #6230 BrON Fd i Eanld ot dnnClgppe the

data rates 25 and/or reliability of a wreless comrunication system The
perfor maridd nigs fiogr Mlet peeivaousntrenediséibot af t hbet samenirérspand bheck

B Piile HE SRRl Lo P nELER Jo LG E PRBR e dbl SnEERHLLS Fledbrion, to

syst embeangéosived ataed thec hint s e C@mmnl(yckﬁbenée@edio (ASKP0 d Midt
technlgw?s Onhe M MO technique is Spatial Miltiplexing ( or Slngle User
M MO ( AVdEdogAe(¥AGRe BEssagesat Fhaﬁgpewrﬁrﬁcﬁger éﬁa@ihxg refeheed

speci f i ‘é%erﬁy%rr@cish%hhé@?@“ﬁéﬂeg@p%és@U(ﬁ‘iﬂ}&h'd r}k%’ oY) HAROP b QP Fe RS

several layers of data which in turn are napped
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15 process.

HARQ re-transmissions are handled by the Medium Access Control
(MAC) 1layer which 1is part of Layer 2 (L2) in the LTE protocol
architecture. HARQ feedback, i.e. ACK or NACK indication, 1is
20 signaled to the MAC layer from the physical layer, also referred
to as Layer 1. Layer 2 uses this information in its data transfer

process to either make a retransmission or a new transmission.

Multi-antenna techniques can significantly increase the data rates
25 and/or reliability of a wireless communication system. The
performance is in particular imgroved if both the transmitter and
the receiver are equipped with multiple antennas. This results in
a multiple-input multiple-output (MIMO) communication channel and
such systems and/or related techniques are commonly referred to as

30 MIMO techniques.

One MIMO technique is Spatial Multiplexing (SM), or Single User
MIMO (SU-MIMO), where one or several transport blocks relating to
one specific user are simultaneously mapped (usually linearly) to

35 one or several layers of data which in turn are mapped,



potentially via channel adaptive precoders (also often |inear precoders),
to the different transmt antenna ports. Currently for LTE, one or two
codewords, corresponding to one or twogtransport blocks, are mapped to the
one or savonal2/l4amers of data. This way 5 the spatial pPOpSERIIGHSWHRI t he

M MO channel can, under favorable conditions, be exploited to transmt nore
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Channel (PHI CH)" indicating that the decoding of previous transm ssion
atteana§ﬂ°Nﬁerééﬁpé§pondlng code word 25 failed. The former retransm ssion
typg is usually referred to as an adaptive retransm ssion as the PDCCH
grant format allows for specifying a new transport format (e.g., nodul ation
const ellmt LB aRelezce 18t eJRelThe UGatt ethéypepldink ef{UansMdsicm s the
consequent | referre?haﬁ gs a non-adaptive retransm ssion as the PH CH
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direct 3hﬂﬂ%ﬁn3nppén1$Tng£© SR br otBEO)i daret | tal s@ Dpugipdrthi SLrfpathati on
|slgot qean? ZUHLSH ant. \Wen there are |imted PDCCH resources, the
base st can h refor “grant a UE an UL retransm ssion by a PH CH NACK
al one mhlch then 5 has a reduced invol venent of Layer 2, L2, resources
conpared to a grant recelved on the PDCCH._ A drawback js that no new
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PHI CH channel is also |ower than that of gr ant
Physical Downlink Control Channel (PDCCH). Retransm1551ons however
20 can either be triggered by a full grant transmitted on the PDCCH
or, if no PDCCH grant is found for the corresponding transport
block, by a non-acknowledgement indication, NACK, on the Physical
HARQ Indicator Channel (PHICH) indicating that the decoding of
previous transmission attempt of the corresponding code word
25 failed. The former retransmission type is usually referred to as
an adaptive retransmission as the PDCCH grant format allows for
specifying a new transport format (e.g., modulation constellation
and code rate). The latter type of retransmission is conseguently
referred to as a non-adaptive retransmission as the PHICH carries
30 only the indication of ACK or NACK of the previous transmission
and gives no other signaling possibility to order the UE to use a

new transport format.

In LTE, UL Synchronous HARQ is employed, which means that there is

35 a fixed timing relation between transmission and retransmission,



In the LTE downlink, DL, however, Asynchronous HARQ i s enpl oyed, and an
explicit PDCCH assignnent is needed to point out that a DL (re)transm ssion
is related to a specific DL HARQ proceis. For DL spatial nultiplexing there
I s therefwoeow/osamd an assi gnnent for 15 retransm ssi onPOf/SER011/681929 wor d.
This means that for LTE when DL spatial multiplexing is configured, the
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for one or two TB(s) based on the explicit PDCCH si'g Ing, simlar to how

it is ddge PHICHDENgpAeL als nal s plewg ng.hafhéhagsasdnther PACSHbyramt a 35
trﬁgsport bl ock may be that the UE buffer mght be enpty, or the 5 WD
2012/ 047147PCT/ SE2011/ 050929 M MO channel may not be sufficiently rich to

be abl an achornvEy dauriliplle doll A héye&¥sr, Asynchronous HARQ is employed,
and an explicit PDCCH assignment is needed to point out that a DL
(re)transmission is related to a specific DL HARQ process. For DL
spatial multiplexing there is therefore always an assignment for

15 retransmission of any code word.

This means that for LTE when DL spatial multiplexing is
configured, the physical layer, or Layer 1, L1, of the UE reads
the PDCCH for a DL assignment and when a downlink assignment 1is
20 detected, it will furthermore detect if the assignment is wvalid
for one or two transport blocks. This means that if the PDCCH
signaling indicates no assignment for one of the transport blocks,
for example TBl, the UE will not read the Physical Downlink Shared
Channel (PDSCH) for data for this transport block. For TB2 it will
25 however read the PDSCH according to the PDCCH to detect the
corresponding code word that represents data. The data is then
forwarded to L2, or the Medium Access Control (MAC) layer, and the

appropriate HARQ process for decoding.

30 In the case where UL-SM is configured, the UE may, for each TTI,
be assigned an UL grant that is valid for one or two TBs. It is
assumed that L1 will detect if the grant is valid for one or two
TB(s) based on the explicit PDCCH signaling, similar to how it is
done for DL spatial multiplexing. The reason for disabling a

35 transport block may be that the UE buffer might be empty, or the




It should be noted that for spatial nultiplexing the notion of a 5 single
grant valid for one or two transport blocks is practically equivalent to
that of one or two grants valid for ong transport block each. The

di f f er enc®oOi28120/M7semanti c, and is henceforth used int @ctisapgeanioge 10 The
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grant IWdtiReSofAER $3Y$HE: Since these two branches are nutual |y excl usive
in the current 15 specifications, it would be nore straightforward to
handl e each transport bl ock separately, i.e., to assune that L2 receives
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ot her tysaRsSRatbrbh8fkea®19.. TB2, having an UL grant. SUMVARY 30 Since
Layer 1, Li, forwards only grants to Layer 2, L2, and not absence of
grants, only information of a transport block with a valid grant will be
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i ts dattxansdesf és pbbeetdarkafidle 3Gnkacing MaAngpant: HloacRackf of QL amtants)
recei ved for 3 trﬁns ort . .
per TTI, ence some complication can be expected when one
transport block is assigned an UL grant and the other is not.
Since these two branches are mutually exclusive in the current
15 specifications, it would be more straightforward to handle each
transport block separately, i.e., to assume that L2 receives
individual grants per transport block and that each transport
block is associated with a seperate HARQ process. That way, the
grant reception procedure should be iterated once for each grant

20 associated with a certain TTI.

Assuming that the procedure is executed separately for each
transport block, the different kranches could be executed for the
different cases of one transport block, e.g., TBl, having no UL
25 grant and the other transport block, e.g., TB2, having an UL

grant.
SUMMARY

30 Since Layer 1, L1, forwards only grants to Layer 2, L2, and not
absence of grants, only information of a transport block with a
valid grant will be forwarded to L2 and no information whether a
transport block without a valid grant was scheduled or disabled is
provided. L2 will then initiate its data transfer procedure for

35 each transport block. If a grant is received for a transport



6 WD 2012/ 047147PCT/ SE2011/ 050929 bl ock, an adaptive retransm ssion or a
new transm ssion is performed in accordance with the grant. G herwise, if a
non- acknowl edgenent indication, NACK, ks decoded for a previous

transm ssworoizn4ttaé same HARQ process for a transport bIPCTISE2@1850929

non- adaptive retransmssion is perforned. If an acknow edgenent indication,
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UL, thediXaddpiniaat dd-itdgesnd sadant | WaikR- isanJB S§i 8s apsh idep &k &1 NACK
triggered non adaptive re-transmssion, it is possible that the UE, in UL
spat i alltmgan peedssgmegddéhaits thesrgblied epecpesf vhem agnudape i 9& the two

re-tra 'esgo%fsf Q5 gggagg &gs ordered by PDCCH), but 35 since L2 does not
get "explicit Tntofmalion about the other TB
7

If no uplink grant is provided from the physical layer for a HARQ
process associated with a particular subframe to a higher layer,
e.g. Layer 2, the HARQ feedback on PHICH controls whether the HARQ

20 process should perform a non-adaptive retransmission in that
subframe. When PDCCH indicates a grant for only one HARQ process,
e.g. due to one code word corresponding to one transport block
being disabled, the control of the other HARQ process is based on
PHICH signaling which is less reliable than PDCCH signaling. In

25 such a case, the UE could mistaxkenly decode a NACK on PHICH that
was intended to be an ACK, and based on the erroneously decoded
NACK initiate a non-adaptive retransmission £for that transport
block.

30 Thus, given the two types of re-transmissions in the UL, the PDCCH
grant triggered adaptive re-transmission and the PHICH NACK
triggered non adaptive re-transmission, it 1s possible that the
UE, in UL spatial multiplexing mode, is instructed to perform an
adaptive re-transmission for one TB (as ordered by PDCCH), but

35 since L2 does not get explicit information about the other TB



WO 2012/ 047147PCT/ SE2011/ 050929 bei ng suspended, or disabled, it would
handle that TB as that it did not get an UL grant. Executing the UL data
transfer procedure for this TB, the Ugcan then fail to decode an ACK on
PHI CH anawOnotd@re7a non-adaptive re-transm ssion for tReT/SEB1a95092%cCri bed
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not assigned a grant. 20 Since LI is assunmed to already know if a transport
block is disabled or not fromthe PDCCH the problemthat the solution

presenttgd YR NsdASYA fdBAays hoat t&hbérwmr PRE! QRreS AMJurftoroyar siget o
L2, which may result in unnecessary non-adaptive retransm ssions. 25
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transport block is disabled, such that no grant is associated with the at
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when the PDCCH states that a specific transport block is not

assigned a grant.

20 Since L1 1is assumed to already know if a transport block is
disabled or not from the PDCCH, the problem that the solution
presented herein identifies is that this information is not
forwarded to L2, which may result in unnecessary non-adaptive
retransmissions.

25
Therefore, the present invention aims to prevent the UE from
performing an accidental non-adaptive re-transmission for one or

more transport blocks.

30 In an aspect of the invention, a method £for controlling re-
transmission in a user equipment supporting uplink spatial
multiplexing is provided. The method includes:

- detecting an uplink grant on a physical downlink control
channel, the uplink grant being valid for at least one transport

35 block;



5 acknow edgenent, ACK, of previous transm ssion corresponding to said

di sabl ed transport block irrespective of which indication is received on
the reception status feedback channel for said previous transmssion. 10
Sai d det ewOi20p/®rEPS may in a specific enbodi ment be caPCrS#2@uns@e9 a fir st
protocol |ayer, whereby said interpreting step conprises that the first
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downl i FEEdNEAol OBhakRel , FeFePHtemt Hathv§ vderdorsk achpragi ofert redishort

bl ock; prevdguectrhhahigtibgast one transport block is disabled, such that
no grant is associated wth the at |east one transport block; and 30 -
interpret the at |east one disabled transport block as an acknow edgenent,

ACK. ofs_prevy t.r 1 SSi carrespondi.ng to said disahl ed transport
bl (:1)8k israr&éjgéjee%téﬁ:\%n?f]%%%&%ﬁgﬁdilé]aﬁ osr?eicsﬁgecceelm\sloeoégénr?q % eccaeﬁ) 1Sh Yt us
f eedback chanmdlrskor pgatdcpieviaysrir alR@8t&BYONsaid interpreting step
9 WD 2012/ 047147PCT/ SE2011/ Q50929 Thus, .in_a particul ar enbodi nent, when Li
det ect SHRFLSESTERAL JFREbIFE SEORRY WP PDRYE S §RALVRGSordns obd b delon

met hod)yf i tac%'%wi@ﬁg%%@n@’, _'F'hﬁ,é@*ﬂ NAGK) 5 biéectd?xdo‘%ridtro%qemlia‘{f@rqf ol GH

indication for this at way when the UL Data transfer “procedure is

execut epadidiconenbrdimend, gr aaidf oindtedtior retnpnssessi dme arskteme of her

hagsnOlae {16, TB 01 LRQUANRIOT DL Ydd AOK. 260Nt BkAd. FANS SR O RagIABL Ve
used as input in a HARQ process corresponding to said disabled

transport block in an uplink data transfer procedure.

The first protocol layer may be a physical layer and the second

20 protocol layer may be a higher protocol layer.

In another aspect of the invention, an arrangement in a user
equipment supporting uplink spatial multiplexing for controlling
re-transmission is provided. The arrangement includes a processing
25 unit comprising circuitry configured to:
- detect an uplink grant on a physical downlink control channel,
the grant being valid for at least one transport block;
- detect that at least one transport block is disabled, such that
no grant is associated with the at least one transport block; and
30 - interpret the at least one disabled transport block as an
acknowledgement, ACK, of previous transmission corresponding to
said disabled transport block irrespective of which indication 1is
received on the reception status feedback channel for said
previous transmission.

35




10 O her objects, advantages, and novel features of the invention wll
becone apparent fromreading this description in conjunction with the
acconpanyi ng drawi ngs and clains. 15 BRI EF DESCRI PTI ON OF THE DRAW NGS The
f or egoi ngwandi2guher obj ects, features, and advant ages ofPCTIs&€201m@&0929 on wi | |
be apparent fromthis detailed description as illustrated in the draw ngs.
20 Fi gThiisshaws 2 phovichpdt ehboaimétt NgwhAsn emboddmL Of cide & nwgntiion.
Fi g. 2a-2b shows different scenarios for uplink spatial nultiplexing.

Fig. 39iPRBiEFalBaseenehrafPERHl P ignadl pangEnsemeated MettheRs dfbcdment s
of thegkhRv | Ay byl ust i an nat i Ye@n; ak s nt
ccording e e e e s B A T EE R e
fol | onifeg dbserTH®ti on, for purposes of explanation and not linmtation
spegific details are set forth such as particular architectures,

I nterfaces, techniques, etc. in order to provide a thorough understanding
of theThavembiyomhehiovhgeUL Dhtwi krahefapppretédi e t Tosexsdildedtign tdire art
that the invention na¥obe 35 gtacticed i n other enbodi ments that depart

fronltﬁgs@a§pécﬁfﬁet r adaptive retransmission and the other has not,
the TB without a grant will not accidentally cause a non-adaptive

re-transmission.

10
Other objects, advantages, and novel features of the invention
will become apparent from reading this description in conjunction
with the accompanying drawings and claims.

15

BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing and other objects, features, and advantages of the
invention will be apparent from this detailed description as
illustrated in the drawings.
20 Fig. 1 shows a flow chart illustrating an embodiment of the
invention.
Fig. 2a-2b shows different scenarios for uplink spatial
multiplexing.
Fig. 3 illustrates schematically an arrangement according to
25 embodiments of the invention.
Fig. 4 illustrates in an alternative way an arrangement according

to embodiments of the invention.

DETAILED DESCRIPTION
30 In the following description, for purposes of explanation and not
limitation, specific details are set forth such as particular
architectures, interfaces, techniques, etc. in order to provide a
thorough understanding of the invention. However, it will be
apparent to those skilled in the art that the invention may be

35 practiced in other embodiments that depart from these specific




10 WO 2012/ 047147PCT/ SE2011/ 050929 details. In other instances, detailed
descriptions of well-known devices, circuits, and nethods are omtted so as
not to obscure the description of thejignvention with unnecessary details. 5
It shoul awbeorgued7t hat al t hough termnol ogy from 3GPP PTE/SE23 1408129 used i n
this disclosure :0 exenplify the invention, this should not be seen as

limtidgtehesscape cthdheiddn@iidOn dxonlals tdes &f et | Onege SYSEEMNn
QG her wrel ess systens, including Wdeband Code Division Miltiple Access
(WCDMAFEVWEREX, CUVBUARE . 1@ndsMe sl akse bk ted f s@mREnBOdi rient@betunei s

inventkgg.dégégiﬁgignt@@ltﬁga%tggyﬁgﬁhﬁggn ?ﬁnQ%§§S?E téQ@a?ﬂQ UE shoul d be

considered non-limting and I cul ar |y a certain
hi erarchi cal relation between the two; in general "base station" 15 could

be consi.dere Vi nd."UE" .as device 2 and these deyj_ces

congrunﬁéatgeho\?\ﬂltaqﬁ gegcﬂgg?ée%hg&eraﬁ‘au}oa q‘o %%?%o%rgﬁ%r,%&?ﬁ ?_}V{,g Tas

f ol | owivegndesszd pthorthifs edbodiognts ab tdheemghient i ORe tikeaplRYShGalthis

protocol | ayer mﬁLI be referred to as Layer 1 and a higher protocol |ayer

will béhPéﬁéir PRY P S§CPagér 12B151ngniRe| foepR i oh FRe nbheRRY1omte idRked to

ei ther thayenrdreheh@YShed- syéfbnt\.he_dt‘ﬂérov"!w:igelgggoﬁis%t%ﬁs,Of M@ldd‘jf\ﬁpt i on
0

are discussed in order to describe in detail suitabl e applications he

25 i nv@idebandAfddd uBivbsiom dulzimbehddcessactiiMice Wilklaxa PPt iand ar
orige 5, ER B5RODHGE R it AR ERL R0 hafe e L Lo o
codewords can be spatially nultiplexed, the PDCCH is read, see step 101
and a g so ng%%s%%%ttQ%&Afygfg%ge%u%% g%a%%se station and UE should be
considered non-limiting and does in particular not imply a certain
hierarchical relation between the two; in general “base station”
15 could be considered as device 1 and “UE” as device 2, and these
two devices communicate with each other over a radio channel.
Moreover, in the following description of embodiments of the
invention, the physical protocol layer will be referred to as
Layer 1 and a higher protococl layer will be referred to as Layer
20 2. This invention is however not limited to either Layer 1 or

Layer 2.

In the following, embodiments of the invention are discussed in
order to describe in detail suitable applications of the

25 invention.

An illustration of a method in accordance with a particular
embodiment can be found in Fig. la. Upon reception of a downlink
subframe by a UE in UL-SM mode configured with N transport blocks,
30 such that N codewords can be spatially multiplexed, the PDCCH is
read, see step 101, and a PDCCH message that indicates at least
one UL grant for at least one transport block for a specific TTI
is detected in step 102. If one grant for each configured
transport block is detected for this TTI, see step 103, then the N

35 grants are forwarded in step 104 for each transport block to Layer



one UL grant for at |east one transport block for a specific TTI is
detected in step 102. If one grant for each configured transport block is
detected for this TTl, see step 103, tjhen the N 35 grants are forwarded in
step 104 woroe#shi4rr ansport block to Layer 11 WO PCT/SE2011/050929

2012/ 047147PCT/ SE2011/ 050929 2, where the procedure for Layer 2 UL data
transf &, felhesachher gnspedude otkri Layker & edl Qfatiadi trahefer 165, tdrsieby
| eadi nq; to adagt 'bYe et rapsm ssi on or new code word transnission_ according

ed-gF

to the F&GECH ntS. YFREAE R (I it 1858 ABRe, ERe2SPHolRIEINI NS may
al so bedaptiveeret 288501 528N L0 ndy dddd Sodet %%ﬁgmligs%ﬁpaéé’ér&i\}ﬁ& @ly K
grants for N transport blocks are detected for the specific TTI, ere
O<K<N, ec aseepiapsd gprnexanpt e2 tiattionilp rosebgdamensssie? at Bowveweah N
singl e tLhapspar i G f the specific TTI, say for exanple
TB1 ang;]a%ot %%2B%Télpg%gﬁ'éagiénleo#}%}o&%é be interchanged), then the

di sabl ed transport block, i.e. a transport block for which no grant is

det ect shoul d, he interpreted such that an acknow edgepent, ACK, is
recei vﬁ f'o ﬁ%ede%re&ﬁe&ismt rr i Y5 orels CH&M gls(p%‘?ﬁﬂ ‘{T‘gr tthet TRASRA
transp@llodisocire AtCctidty £6r t Bhe Bpkticut arTenbosicrentoddung iseddogieuch
that Layer 1 sets the_associ ated ACK/ NACK flag for the previous

transnildsionfp RERMPiH6 that capbit PRE Gramte IBFTH AYRA cuitbn of ovinglal

prgyi o0 I $91 d [ S) - to
0 Y ayer BoRREE BILER 357 onPekear) FOF, 24, oBSL R PR oo oy Sarkite | 2
t r ansf dBlpraoce darte TBEr (F&3h andaT§@orcenbbéckpusee beepntdbchioged) 1 ridnsport
bl ock wi.th val.id grant, e.g, .TBl, this wi|l|l _lead to_an adaptive,

et andico srtyet, ErBREpaf IRAPE Rt - dnkm ok bAMSRCET P FEEK o TheMEARIb A%t ed
grant. draintanyisr agepectell ocksidatd 25pdoes dieirpgiaeda gs@dH, ehdt TB&h no
non- adapti ve retransm ssion W ll occur since the AN flag is set to ACK If
on rec@sknowlgdaemeniowdiGink subreafbved PantthendPeR(ioRF ahransmission

15 corresponding to the disabled transport block. According to this

particular embodiment this is done such that Layer 1 sets the
associated ACK/NACK flag for the previous transmission to ACK,
106, irrespective of the PHICH indication for said previous
transmission and forward the available grant(s), e.g. for TBl, to
20 Layer 2, see step 107 which will iterate, or initiate, the Layer 2
data transfer procedure for each transport block, see step 105.
For a transport block with a valid grant, e.g. TB1l, this will lead
to an adaptive retransmission or a new code word transmission
according to the associated grant. For any transport block that
25 does not have a grant, e.g. TB2, no non-adaptive retransmission

will occur since the A/N flag is set to ACK.

If on reception of the downlink subframe no grant indicating an
adaptive retransmission or new transmission is detected, and if
30 the PHICH is not decoded with ACK for previous transmission of
corresponding transport block or blocks any of the code words,
then Layer 1 set ACK/NACK flag to NACK for corresponding transport
block or blocks and forward this to L2, see step 108, which

initiates non-adaptive retransmission unless a desired or



adaptive retransm ssion or new transmssion is detected, and if 30 the

PHI CH is not decoded with ACK for previous transm ssion of correspondi ng
transport Dbl ock or blocks any of the ggde words, then Layer 1 set ACK/ NACK
flag to NWQROf2H471Gr r espondi ng transport bl ock or bl ockeCarsd2diaosed t his
to L2, see step 108, which initiates non-adaptive retransm ssion unless a

desi r epretieté&2m¥¥ea@0h3kQhamd TREHSE2L 1L 05090 1 &Lt ARTENed JaRxlyMyBRJHITber
of transm ssions, have alread¥_been done for the correspondi ng code word,

see st 8FNE05Or ThRS nE@ HERS NH&PIb@PEdnaseri framl 1Papact on the 3GPP
standard 5 specifications. The data transfer procedure on Layer 2 is

unchanged, only initiated, or iterated, for each grant. Absence of both
gr ant s Toej methednde stnibetid PNCGKDaw eindad 1t emgeter nnnehé f 3GBR- stoapld nee

retyansnlssi houl d d 0 The above-described exenpl ar hod uses
t heg co%\g‘g%t‘:fg%agfgﬁg'seg’grr]éar?egagF%nt t ao?sgea‘ch Ry AnspoTt bcfrb(r:rrlg”aayr% séparkt e
HARQ puoctssgedf oonkpcini t patsady toblineicatled, #Brabbenngkane. abd@itbL 3¥ use

t he convention of a single grant addressing one or two transport.

bl ocks PaRH SHEMHRRG Pride deTtuEha nACRIRACK s hBr 4228 56r (siEsmrpe 1f
pract i gah-gesptivel retinsmtbods, Windd beet hggsame. Anot her enbodi ment s
illustrated in Fig I b, wherein instead of Layer 1 setting an ACK for a

transport block without a valid grant to be delivered to a higher |ayer,

saigl higgler L ayerye & GnePYEkeDl £ry 2G2YAES 1AL aR ackagyl sagenent  has
ransport block for

been received Tor a transm ssion I n previous for "a
whi ch sepgrane hgvenbeefiotor wartedttrorsperthi ghbsck ayand bysépwer odey siHAERQ

| ayer. Thi s assunption for exa Le ge made by setting. the A CK fl ag
o) ACKRFOFeaRgS: TR RBFD LFOORPRF EnBhech: Vit qen altetnativd métnodedh
use the convention of a single grant addressing one or two
transport blocks and one HARQ process governing two code word

15 buffers. The practical result of both methods would be the same.

Another embodiment is illustrated in Fig 1lb, wherein instead of
Layer 1 setting an ACK for a transport block without a valid grant
to be delivered to a higher layer, said higher layer, e.g. Layer
20 2, assumes that an acknowledgement has been received for a
transmission in previous TTI for a transport block for which no
grant have been forwarded to the higher layer by the physical
layer. This assumption may for example be made by setting the
ACK/NACK flag to ACK for any transport block without a valid
25 grant, see step 106b, before initiating the UL data transfer
procedure. This embodiment is illustrated in Fig 1b, in which
steps 101, 102, 105 and 108 are identical to those in Figure la.
In step 104b, available grants are forwarded by Layer 1 to Layer
2. In step 106b, Layer 2 assumes any transport block for which no
30 grant is forwarded from Layer 1 to be disabled. In a particular
embodiment, a mechanism in Layer 2 sets an ACK/NACK flag to ACK in
step 107b irrespective of what reception status feedback, i.e. ACK
or NACK, it receives from Layer 1. In step 105, the UL data

transfer procedure is then executed for each transport block.



25 grant, see step 106b, before initiating the UL data transfer procedure.
This enbodinent is illustrated in Fig | b, in which steps 101, 102, 105 and
108 are identical to those in Figure li& In step 104b, available grants are
f or war dedwbyol2zerd71 to Layer 2. In step 106b, Layer 2 RET(SEeE1MA50929
transport block for which no 30 grant is forwarded fromLayer 1 to be

di sabl e#.i1hn va thardd fediledceeMOAFIENt 1o FRCRARILHRY erlRYEmeAtSeliiRyR@Y 2
ACK/ NACK flag to ACK in step 107b irrespective of what reception status
f eedbadidlli ftearKagspunpeK, any rlecBISREY t rivhetiayéprl whishst8p Bgsntt Hes UL

data trangheteAr eEeHULE t§ hded:; qdh fQLpea6RLt r BESPLE T, WO
o2l 04T opaeh BEBAILE L3 RO (IPT Hh Pert3pe t'an?g.B ’Ir"b?ll’?ﬁ%an%t er
enbodi reansfegyprogedit¢ afierfeassiimg ngaasportabdpokt whkbcanf assaehiatedo

grapt is. _forwarded,fro i to.be disabl pn.step.106 erformithe UL, data
O Rt e sttt Seohr 30Ps: MBigh, PERBBO ot Rk E oo ERER e @ ant
see st a11109nowvhi ehadreadrsy t K /INACKNhI snepbodiomnttrdry@ay2rwi Ll npérread
any ACK/ NACK I ndjcatjon fromLayer 1. For a transport bl ock associated with
a gr anttTARFPOIEeRYSCE 02 8FOGHARET Vi Hitd Sfeitssithd SoleadiehP cole2 IRkl Ve

transm &g ansassai dhngrt & thew agsaei abed FraMlsmikeh ohN@ RREd@hg™E the
transport bl ocks which do 10 not have a grant, no retransm ssion I s

i ni ti atEsociered2 griantsudiprentrli aeat or h@CHARQUANGEeTSe D lmmkscormanh cdee to
eagh, O ! NP dngt AN e ARl B of Nl 4y AR PLACERS L 12! Te )

recei ved a grant y Sdspend itse any~o process has received
a grantenrfberdimeat cenéaiHRRJ| .pAYsslelier gaqr ecomm@iiagitse 15odetachedothher
execut es non-adaptive retransm ssions for TBs_for which NACK i s detected on

PHI CH, whethere A _198"?“Appll~°l Cé?FSﬁ%e_ﬁf éRfod? nBARS CERRLR n?@‘?ﬁ—i HASWI PP al so
be il ysddeated W‘b&ahﬁfﬁ%9n%%sb%n5'g%sei@ §9dgggiogh9r AARG | bHSLESd 652 L0

prior art cases 1-3 without the invention, an g. 2b illustrates cases 4
and 5 wesed vielde d ngeamnt ofor sthppl cedtain FHéseWbgsedhare sazsssnoredramds t wo

transpoyt, bl.ocks. . TBlL and TB2, _can.be spatially nul.tiplexed., 25.Case At
Ti R LT okbodRe R PR Ol e oA S SRERTE S LgndPRa B

PH CH comnicdr maACK ae datéteedUbnt PRIGH) sde0rstiap TBB.. At the sane tinme, an UL
grant for a newtransmssion at Tine 1 is received on PDCCH Alternatively,
the UE decodes a NACK given 30 that a NACK was signal ed, then at the sane

tinme am@daREitY®ns of embodiments of the invention will also be
illustrated with reference to Figs. 2a and 2b. Fig. 2a illustrates
20 prior art cases 1-3 without the invention, and Fig. 2b illustrates
cases 4 and 5 where the invention is applied. In these cases it is
assumed that two transport blocks, TBl and TB2, can be spatially
multiplexed.

25 Case 1
At Time 1, the UE decodes an ACK for TB1l given that an ACK is
signaled on PHICH concerning an earlier UL transmission in TBl.
At the same time, an UL grant for a new transmission at Time 1
is received on PDCCH. Alternatively, the UE decodes a NACK given

30 that a NACK was signaled, then at the same time an adaptive
retransmission at Time 2 of the failed code word is granted on
PDCCH. One of the same two alternatives happens for TB2.
Transport format adaptive transmissions (either new or re-
transmissions) depending on grants at Time 1 are then

35 transmitted on PUSCH at Time 2, For TB1l, one of the same




retransm ssion at Tinme 2 of the failed code word is granted on PDCCH. One
of the sane two alternatives happens for TB2. Transport format adaptive
transm ssions (either new or re- trangn ssions) depending on grants at Tine
1 are thewo3812dagm tted on PUSCH at Tine 2. For TBl, ®a#/SeRo1tsoszane 14
WD 2012/ 047147PCT/ SE2011/ 050929 al ternatives occurs for Time 3 and Tine 4

as for aliceenktandsTodeuzs Fae TBae nansd ISimen datasligsyr Zr iwwveveind St iAeKed
at Tine 3 but for some reason a new transm ssion is not schedul ed for TB2,

e.g., tneThe g8 &ramsgreHOnedt 1My 4 MaeWsa ity & Kathid &t e M Myt

channelgyrs OGhe Stbbsehend | Hell Ardidaidld oi! {4 Phet! AY&EfSauniq syt ot her
schedul i ng decisions. Hence at Tine 4 there is either a new transni ssion or

a retrangv,sditen U8 TBIfaccoidhngbeo dmed YPDGCH gt ahs & lfiemed3 thay the

tr agsmagionitstoansil sauon ofe 182,19 Case 2 g 9ae, Aldennati v fiappen

bed above
case, harevdre noteothet hechealnd tings idetd sdfonishe Hedscd ead romsudceadsfngd is

reception.and are 15 both NACKed at Tine 3. However, re no
grant s SENFT 3 hRFYE ﬁﬁ?“ﬁ&‘t‘sﬁé"?uf% c? eh®t PRRRIL 7 8480 83 Bgr qe’rfbg

adapti we rigld MHS%LCH?& ¢ thand Wo, cage N@rgﬁan@rﬁﬂ§§1éﬁﬁré&ér§§ﬁﬁﬁ$§ t he
NACKs such that non-adaptive retransm ssions are performed at Tine 4.

of TB2.

10
Case 2
The same alternatives happen for Time 1 and Time 2 as for Case 1
described above. In this case, however, none of the
transmissions of the TBs lead to successful reception and are

15 both NACKed at Time 3. However, there are no new grants, e.qg.,
there may not be sufficient PDCCH resources for ordering
adaptive retransmissions of the two code words, hence the UE
interprets the NACKs such that non-adaptive retransmissions are
performed at Time 4.

20
Case 3
RAgain, the same two alternatives happen for Time 1 and Time 2 as
for Case 1 described above. In this case, the transmission of
one of the TBs at Time 2 is unsuccessful. Now only one of the

25 transport blocks, say TBl, receives an UL grant on PDCCH at Time
3. If this TB was successfully decoded at Time 2, a new
transmission at Time 4 is triggered by the grant or an adaptive
retransmission at Time 4 is triggered 1if the ©previous
transmission of the corresponding TB was a failure resulting in

30 an adaptive retransmission grant. The other TB, referred to as
TB2 in the Fig. 2a, which receives a NACK but no grant however
would perform a non-adaptive retransmission. Assume now that the
purpose of only one grant for TB1 was that we wanted the other
TB, TB2, to be disabled, e.g., due to poor channel conditions,

35 and suspend the retransmissicn, e.g., until more favorable




20 Case 3 Again, the same two alternatives happen for Tinme 1 and Tinme 2 as
for Case 1 described above. In this case, the transm ssion of one of the
TBs at Time 2 is unsuccessful. hbm/onlgsone of the 25 transport bl ocks, say
TB1, recewQes12zd714 grant on PDCCH at If this TIchm@mmwsﬂsful |y
decoded at Tine 2, a new transmssion at Tine 4 is triggered by the grant

or an ageHdese d&{dﬁﬁ%ﬂsssdp%‘l t them® A i Ssthd@0s68dibiethe QIEViAYSish
transm ssion of the correspon ng TB was a failure resulting in 30 an

adapt i Ve8] r BHenigHsh gRrEntTBrhwist hamdesinakrler rlad tsotbdect32tenat hel Fi g.
2a, whi gh; r 2681y egoR- NGK: by el L8Rk Bayeyer zvaouéﬁo@f&fg&@ba ANy gt i ve

rezransm ssion. Assume now t he purpose of only one grant for TBI was
t hat metNWtBqumdeerlﬂ'B;héfB@;amb Per dTBhDI edl, g e. gpred@@eror@mbr mannnel
con sus he ret.r Ssi cn, until nore f ayora |l e
S oaba8 TP FRI0 T praasost B amire P DA S AbH Y e Ren Y ERFE ot
posmlﬂuséd)gbﬁumggunéﬁtgﬁnmms§NUhpases and TB2 wil | undeS|rany be subj ect
to a L2 initiated non-adaptive retransm ssion. It should al so be noted that
information in the grant for TBl1"e.g., precoder rank, may 5 then al so be
confliceidig M th the non-adaptive transport format used for TB2
retransmssion. Case 4 Now suppose that the ACK for TB2 in Case 1 above is
| 0 mi sith@wr peeppasas ShAACKthe ndfkadafry veTB2t r ansniCasicon bf abeve is

coryesnendl g S0% 90T G Wl ALK ONEOUSHY 88T LEIYRL ARD 10 bR

current™s
corresponding code word will erroneously be triggered according

to the current standards.

Case 5
15 The solution to the error Case 3 and 4 according to embodiments
of the invention is to interprst disabling of the TB as an ACK
to higher layers, which in this example means to let a grant
valid for a single TB, as in this case, always mean an ACK for
the TB without a valid grant Irrespective of PHICH indication.
20 This means that Case 3 cannot be used to trigger a non-adaptive
retransmission at the same time as an adaptive re-transmission
or new transmission. Instead, adaptive retransmission is used
together with new transmissions or adaptive retransmission of
the other TB. The risk that an accidental non-adaptive re-
25 transmission is performed due to misinterpretation of the PHICH
is avoided. The overhead of using a grant also for the other TB
when an explicit grant on PDCCH is already being used for one TB
is very limited or non-existent. Moreover, the performance 1is
better for an adaptive retransmission than for a non-adaptive
30 retransmission.
The two lower-most figures in case 5 illustrate how to signal
the case where one wants to retransmit one TB due to a
unsuccessful transmission while doing a new transmission or an
adaptive retransmission for the other TB, see case 3 in fig 2.a.

35 With the invention the content on PHICH and PDCCH as indicated



Case 5 15 The solution to the error Case 3 and 4 according to enbodi nents
of the invention is to interpret disabling of the TB as an ACK to hi gher

|l ayers, which in this exanple nmeans todet a grant valid for a single TB,
as in thiwocap#47aiways nmean an ACK for the TB w t hout RCYSERW1H5@2L
Irrespective of PHI CH indication. 20 This neans that Case 3 cannot be used

to trigoercason-adapt b¥year alicabiThgsben Tak ke sSaithdlideyasnanmdaptcye
re-transm ssion or_new transm ssion. |nstead, adaptl ve retransmssion Is

used tdb%ﬂ%rAﬁl_ﬁt tf%wTWan"srfﬁ%%?Qﬁ{siV@r ﬁ@larﬁﬁl\%‘ r EBFARSHPR s (5‘@”_619 _tﬁ}ée_
other TGodlieolitstorl Ndfle ABeREAUICUA BAAGAPLT 4R £rq 205l raNSMEERI OV | S
performed due to msinterpretation of the PHHCH is avol ded. The over head of
usi ng arefrzansmlsoidrorof Hthot helldB There aaxpkititly gramt time ROOGH i BB

al r eady_ bej used for one TB_.is.very linted.or .non-existent epver,
heSpertor HaRED 8- bERT oR f SRR Saai ya oV aRda st h WHarE Fer aroas
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2012/ 0470 7PETy SEDO 1/ D50b 2o | decode 3 WEK welh desabienpretedB2s aNAGK

singl e n epqggf S T [ resp i\we P i ,
heQ%e t e@c%ggg out o g?%e é@ggngg{ﬁ% ’sdu{)f ?Su?‘g}r’l)n ‘f'?igl Zggcﬁodnaé%%vgg

r et r ansfiagst onf afthd NREDACGH |gach B fieer et iacdadd ol v att damesndtsisdionlB 5 as wel |
getting an adaptive re-transm ssion (as the PDCCH |load is the sane for a
single TB grant or a two TB grant). Thus, it does not matter what is being
transm Thesl, oemifbd Bierass ROCCEhaasnpeptidennekevehePldo@iufinapioncspbeemo
PHI CH need to_he transmitted, . a fail 40 decode an, ACK wi | e interpreted
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fave oittheadiAeE gy at ek thetAdaphpyend@id@ingii ssion.  Thus,
enbodi nents of the invention nmake the communi cation system nore stable by
preventing accidental non-adaptive re-transm ssion 15 at practically no

cost inFi@? i§p|§%ﬁgﬂégiéglly illustrates an arrangement in a user

equipment 300 in accordance with the invention that includes a
receiving unit 310 configured for reading for example PDCCH and
20 PHICH. The arrangement 300 furthermore includes a processing unit
320 that is configured to detect 330 a grant on a PDCCH that is
valid for at least one transport block; to detect 340 that at
least one transport block is disabled, such that no grant is
associated with the at least one transport block; and to interpret
25 350 the at least one disabled transport block as reception of an
acknowledgement message ACK, irrespective of the indication on the
reception status feedback channel, e.g., the PHICH, for the
transport block. The arrangement 300 also includes a transmitting
unit 360 configured for sending information. It will be
30 appreciated that the processing unit 340 can be one or more
suitably programmed electronic processors or circuits and that the
receiving unit 310 and transmitting unit 360 handle signals
appropriate to the particular communication system, such as LTE
channels and signals.
35



Fig. 3 schematically illustrates an arrangenment in a user equipnment 300 in
accordance with the invention that includes a receiving unit 310 configured
for reading for exanple PDCCH and 20 RHI CH. The arrangenment 300 furthernore
i ncl udes woppdessi’ng unit 320 that is configured to deP€TISE3BA/0509gY ant on
a PDCCH that is valid for at | east one transport block; to detect 340 that

at | eagtiqoneqt r 3opERat ibL0TY | sl Ohsabitds eh bhabnBer@hant 306 assocdmt ed
with the at | east one transport block; and to interpret 25 350 the at | east
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a di sk arijwnctilen ednputbegupreagriamipreodudt. | ncl udes a conputer program 450,
whi ch conprises programinstructions which when run causes the processing
unit 430 to 10 performthe steps of the procedures described above in
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means, in the conputer program 450 advantageously conprises a nodule 450a
for det4&xli mgvantageopbilk gemprises @& meduleond502 anspor debeetiknga amdul e

45 f ef.ect i t [ 0 ock i | e n
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r ecept ideteaft iaty ackaowbedgessnt dmessagmsfK Fhecpr agr athsABQ eeign drtdisa be
i npl enent ed as conput er program code 20 structured in _conputer pro

modul eSO T CEO% cH1Er T HRF Tbl BhoVEE sibsi SRR T aPNS PEPPBIRT { HESRTRPEL
perfornprbdly tie RLeepEsbRd HRI tahN Hdithowdeddenidier mMaisdse, WIRBKE herhe

different nodules are run on the processing unit, they correspond to the
confi guprepzaepd S| lamt r shed ibe Figpiewented @&t gompgter program code

20 structured in computer program modules. The modules referred to

above substantially perform the steps performed by the
processing unit in Fig. 3. In other words, when the different
modules are run on the processing unit, they correspond to the
configured steps illustrated in Figures la-b and 3.
25
Although the program 450 in the embodiment illustrated by Fig. 4
can be implemented as computer program modules which when run on
the processing unit cause the processing unit to perform steps
described above in the conjunction with figures mentioned above,
30 one or more of the code means 450 can in alternative embodiments

be implemented at least partly as hardware circuits.

The present invention may, of course, be carried out in other
ways than those specifically set forth herein without departing

35 from essential characteristics of the invention. The present



Al t hough the program 450 in the enbodinent illustrated by Fig. 4 can be

i npl emented as conputer program nodul es whi ch when run on the processing
unit cause the processing unit to perfeggm steps described above in the
conj unct isO 204 7fH7gur es nenti oned above, 30 one or nor @CHSERNE/08VAE neans
450 can in alternative enbodi nents be inplenented at |east partly as

har dwar embodimentss dhe poebBentohBYEBEEA@NiABY110kcEPUESSY, ake 1GaLEked Yk I N
ot her ways than those specifically set forth herein w thout departing 35
fron1es§%§t?%f ERar5ktetY®tics of the invention. The present 18 WD

2012/ 047147PCT/ SE2011/ 050929 enbodi nents are to be considered in al
respects as illustrative and not restrictive. 19 WD

2012/ 047147PCT/ SE2011/ 050929 CLAIMS 1. A nethod for controlling
re-transm ssion in a user equi pnment supporting uplink spatial multiplexing,
t he met hod conprising the 5 steps of - detecting an uplink grant on a
physi cal downlink control channel (102), the uplink grant being valid for
at | east one transport bl ock; - detecting that at | east one transport

bl ock is disabled (103), 10 such that no grant is associated with the at

| east one transport bl ock; the nethod being characterized by the step of



- interpreting (106, 106b) the at |east one disabled transport block as an
acknow edgenent, ACK, of previous transm ssion 15 corresponding to said
di sabl ed transport bl ock irrespective _of which indication is received on

t he recepkbogiSisaiss feedback channel “for said previ ous pbhrRRSETH SIS 2.
The nethod according to claim1l1l, wherein said detecting steps 20 are

carried out at a first protocol Iay%&miqgereby said interpreting step
conprises that the first protocol |ayer delivers an indication of

acknow edgenent, ACK, (106) to a second protocol |ayer. 25 3. The mnethod
accordhng to cl.ai rein.said indication coqgrlses t he st%$ of setting

wh
KA F TP o e B0 T EnS TH B hEE R B S COR Uh Ro & aq ) St bty

interprsexbbagtsbgpugmmﬁki gpatibhat ma)l s e ekl iy Ot Ok | mbaysd ASHpEsi gl GAHY |
upon 30 reception froma tirst protocol |ayer of one or nore grants valid
f or 5f e®£PEr &fsport bl ocks than what coul d be spatially nultiplexed, that

an acknoy.gdgergat Ag@-m@s been Jecei sfan PLEYHRU sMm,;Ssl for
a transport bIocE or "Wht'ch ho grantgﬁ§¥§%5§g% ?gr&gghgdé?EEt éqggégn

| ayer fll@@)thecHea rgpl iy egran20 Da®na0 v/10417 18nPCIL SE2@51/ G530 26r &nspidet
nethods% %%[ding to any of clainms 2-4, wherein the first protocol layer is
a physical " 1ayer and the second protocol |ayer is a higher protocol |ayer.

5 6. The detidoadngcadiadi g tleauty &ie CtEdBRortS bMIEK i dédbled (103),
acknow edgenent is used as input in a HARQ process corresponding to said
di 48bl Yy dh@fome WIEE 15 ASIRFiaNedatidh iksralr atedne. tiansponh
arrangeyyRidk;in a user equi pnment (300)supporting uplink spatial multiplexing
for controlling re-transm ssion,the

the method being characterized by the step of

- interpreting (106, 106b) the at least one disabled transport
block as an acknowledgement, ACK, of previous transmission
15 corresponding to said disabled transport block irrespective of
which indication is received c¢n the reception status £feedback

channel for said previous transmission.

2. The method according to claim 1, wherein said detecting steps
20 are carried out at a first protocol layer, whereby said
interpreting step comprises that the first protocol layer
delivers an indication of acknowledgement, ACK, (106} to a

second protocol layer.

25 3. The method according to claim 2, wherein said indication

comprises the step of setting an ACK/NACK flag to ACK (106).

4., The method according to claim 1, said interpreting step
comprises that a second protocol layer assumes (106b), upon
30 reception from a first protocol layer of one or more grants
valid for fewer transport blocks than what could be spatially
multiplexed, that an acknowledgement, ACK, has been received for
a previous transmission for a transport block for which no grant
have been forwarded to the second layer from the first layer.
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arrangenment includes a processing unit (320) conprising circuitry
configured to: detect (330) an uplink grant on a physical downlink control
15 channel, the grant being valid for ,at |east one transport block; detect
(340) thawoavidasl one transport bl ock is disabled, su®ATiSE211/8098F ant i s
associated wth the at | east one transport bl ock; characterized in that the
processi.nane etHdd decHUIiPUE®dah® of NEEEPAHSt 26350 Hche iat dreasti e

di sabl ed transport block as 20 an acknow edgenent, ACK, of previous

t r ansnPESLOFO oL R¥8FoRAEGI Bg MY sdgiad diayal édd rtdes ol dieiagds gt e of
whi ch ijpdiscathRR .y proeeebyed 9B Lhe reception status feedback channel for
sai d previous transm ssion. 258. The arrangenent according to claim7,
wherein said processing unit (320) conprises processing circuitry

configured |i.ve indi.cation of ackpow edgement . A froma first
pr o% ocol’ I'gif/%r qrfeoehfc{seggﬁgrgrlg'goc%? 178\ er?IScha. eqarsl‘an"d feRt " acfori ng

t o cl aiankdowlleeenrngaiid WseeesH Nhput tin I PARD NPré &8ss PEOERSHdHing
circuitry conpfigured to set an ACK/NACK flag to ACK._ 21 WO
2012/ 05PLATPES/ SEFFPLA50659N5ROSRd idftocdh |85 etPlifdt data transfer

acknowgdgemeie, ACK, has been received for a previous transm ssion
corresponding to a transport block for which no grant have been forwarded
to the higher layer froma first protocol |ayer, upon reception of one 5 or

t i t t t . j I
mr L1 plaxed | Bhbsnqdhen e Eh S peBi et | PI00YTY S SRULE I FBLLE oY g
to any splatdledi memul idplevhiaieei N fdre f tostrPlbirogol dertatanismiaspbysi cathe ayer

and the second grotocgl 10 layer is a higher &hgbocol | ayer. 12. The

ar r ang@TEANIEREFdiRGIPEeaNng BECERPSFAET7URLT bi ROURT 4S5 pPBCcELEFHYE KM t
(320) cmMFigaeeqPEgecessing circuitry configured to use said acknow edgement
as input in’a HARQ process corresponding 15 to said disabled transport

bl ock im @dategti AR3Bat &nt rapsivk greosdwne.a physical downlink control

15 channel, the grant being valid for at least one transport block;
- detect (340) that at least one transport block is disabled, such
that no grant is associated with the at least one transport block:;
characterized in that the processing circuitry is configured to
- interpret (350) the at least one disabled transport block as
20 an acknowledgement, ACK, of previous transmission corresponding
to said disabled transport Dblock irrespective of which
indication is received on the reception status feedback channel

for said previous transmission.

25 8. The arrangement according to claim 7, wherein said
processing unit (320) comprises processing circuitry configured
to deliver an indication of ackxnowledgement, ACK, from a first

protocol layer to a second protocol layer.

30 9. The arrangement according to claim 8, wherein said processing
unit (320) comprises processing circuitry configured to set an
ACK/NACK flag to ACK.

10. The arrangement according to claim 7, said processing unit

35 (320) comprises processing circuitry configured to assume, at a
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second protocol layer, that an acknowledgement, ACK, has been
received for a previous transmission corresponding to a
transport block for which no grant have been forwarded to the
higher layer from a first protocol layer, upon reception of one
or more dgrants valid for fewer transport blocks than what could

be spatially multiplexed from the first protocol layer.

11. The arrangement according to any of claims 7-10, wherein the
first protocol layer is a physical layer and the second protocol

layer is a higher protocol layer.

12. The arrangement according to any of claims 7-11, wherein said
processing unit (320) comprises processing circuitry configured to
use said acknowledgement as input in a HARQ process corresponding
to said disabled transport block in an uplink data transfer

procedure.



