1 Methods and Arrangements in a Telecommunication System TECHNICAL FIELD The present
invention relates to control of retransmission in a 5 user equipment supporting uplink spatial
multiplexing. BACKGROUND In data communicatiof or data storage it is common practice to transmit
or store data with redundancy in a coded manner in order 10 to improve reliability of being able to
recreate the original (MessAas; dThe- RLoressJ] sualy Jefaried o as chanpeb roding.and the recovery
process as channel decoding. We will refer to such a message as a code word even though in the
following it does not strictly have to be encoded. 15 In communication systems, such as, e.g., the Long
Term Evolution (LTE) system standardizedgi¢ihercht dgzengration Partnership Project (3GPP), it is
also common to combine several transmissions relating to the same code word in different
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transmissigseconditiapmehitis Aapdior tisignee bertorg by Fepeating Bpakartergcoded 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 pa®ACKEROUNDe word can be transmitted in subsequent
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strictly have to be encoded.
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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

25

30

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
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
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 1is being



In order for transmission of subsequent code words not to be 5 delayed while waiting for previous
messages being decoded and potentially being (partly) retransmitted, a set of buffers containing the
data of different code words exist in parallel. This way other buffers can be read for (re)transmission
while waiting for the previous transmission of the same transport block 10 to be decoded and for

messages: gl eaf{eRiineay eohRCANANIRA secalved alihe ansgyter 3eday %Wqu%e%gACM or

not acknowledged (NACK) messages). These buffers are usually referred to as rid Automatic
Repeat re¥Syest{eyble ARQRoL FINRDY Blffedakd tA8 brocess controlling each of them is referred to
as a HARQ 15 process. HARQ re-transmissions are handled by the Medium Access Control (MAC)
layer which is part of Layer 2 (L2) in the LTE protocol architecture. HARQ feedback, i.e. ACK or MACK
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to as Hybrid Automatic Repeat reQuest (Hybrid ARQ or HARQ) buffers
and the process controlling each of them is referred to as a HARQ

15 process.

HARQ re-transmissions are handled by tnhe Medium Access Control
(MAC) layer which is part of Layer 2 (L2) in the LTE protocol
architecture. HARQ feedback, 1i.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 technigques.

One MIMO technique 1is 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,



5 the spatial properties of the MIMO channel can, under favorable conditions, be exploited to transmit
more data simultaneously relating to the same user, increasing the user data throughput. There may

also be additional intermediate processing steps fordvarious reasons. 10 In LTE Release 10 (Rel. 10),
the uplink (UL), which is the communication link from user equipment to base station, or evolved
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15 Mul

iplexing (UL-SM).

As in previous releases (Rel-8 and Rel-9), an UL transmission is
triggered via an uplink transmission grant transmitted on the
Physical Downlink Control Channel (PDCCH). Retransmissions 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 1is 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 consequently
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,



15 retransmission of any code word. This means that for LTE when DL spatial multiplexing is
configured, the physical layer, or Layer 1, Li, of the UE reads the PDCCH for a DL assignment and
when a downlink assignment is 20 detected, it will fdrthermore detect if the assignment is valid for one
or two transport blocks. This means that if the PDCCH signaling indicates no assignment for one of the

transport placks, farexample T %JQE@%X&&L _Iilgérimﬁgerlgiﬂyggamiwn#?%Shared é:et}latri el

(PDSCH) for data for this transport block. For 5 however read the PDSCH accor |Xg to the
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case where UL-SM is configured, the UE may, for each TTI, be assigned an UL grant that is valid for
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the notionoof e&&ransport format can then be conveyed to the UE such as link
adaptation or frequency selective rescheduling. The reliability of
the PHICH channel is also lower than that of the PDCCH grant.

10

In the LTE downlink, DL, however, 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 is
20 detected, it will furthermore detect if the assignment is valid
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 wvalid 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 1is
done for DL spatial multiplexing. The reason for disabling a

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



5 single grant valid for one or two transport blocks is practically equivalent to that of one or two grants
valid for one transport block each. The difference is only semantic, and is henceforth used
interchangeably. 10 The current 3GPP MAC Layer épecification procedure for UL data transfer is able
to handle only one UL grant (or lack of UL grant) per TTI, hence some complication can be expected

when oneiarsPORkRIoek isassignad %U'sgf%@tc@@mﬁ% othgLis Y. Boce figsedwolygpghes are

mutually exclusive in the current 15 specifications, it would be more straightforward to handle each
transport BRoEkIRIsdedlp, il@ YeF Sssume that L2 receives individual grants per transport block and
that each transport block is associated with a separate HARQ process. That way, the grant reception
procedure_should be iterated once for each grant 20 associated wjth a certain TTIl. Assuming that the
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provided. &gegillimgggggi%%ggéiﬂga transfer procedure for 35 each transport block. If a grant is
received for a transport )

10 The current 3GPP MAC Layer specification procedure for UL data
transfer is able to handle only one UL grant (or lack of UL grant)
per TTI, hence some complication c¢an 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 transpori block and that each transport
block is associated with a sepsrate 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., TB1l, 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 block, an adaptive retransmission or a new transmission is performed in accordance with the grant.
Otherwise, if a non-acknowledgement indication, NACK, is decoded for a previous transmission in the
same HARQ process for a transport block, a 5 non-8daptive retransmission is performed. If an
acknowledgement indication, ACK, is decoded for a previous transmission in the same HARQ process
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triggered non adaptive re-transmission, it is possible that the UE, in [IL spatial multiplexing mode, is
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does not ggicaxpligh irfpFmadion ahout hefthelitR, 7would cause the UE to perform a

non-adaptive re-transmission, which is not a desirable behavior.
It can be assumed that the problem occurs when any one of the two

15 code words is disabled.

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 mistaxenly 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 is 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



being 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 UE can then fail to decode an ACK on PHICH and initiate a
non-adaptive re-transmission for that TB as describéd 5 above, even though the base station may
explicitly have said that it was not needed. The base station always has to perform the same amount

of PDCCHsignaliagdsoaidigss gt whethanibyants to,sahedule gae or poth 19dranspelogks, and it

is assumed that there is no scenario where it would intentionally schedule only one transport block and
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PHICH, a 15 solution could take advantage of this and allow the PDCCH grant assignment to have
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blocksis nabassigneeengranbud® Stiee bdsassumerbip alsgadkinowita jranspertddeek tsndisabled or
not from the PDCCH, the problem that the solution presented herein identifies is that this information is
not forwal;a%(f"ﬁ)sL?,o\x/hr&#é% ‘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 orgpgre franspart plogks..3Q, In an aspeqt Qfé'é% P%re”“E’lgea %%Q?%&%“u%gnt“’#‘%ccm
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feedback channel for said previous transmission.
transmission, as an adaptive re-transmission would give better
performance. Since PDCCH has a much lower error rate than PHICH, a
15 solution could take advantage of this and allow the PDCCH grant
assignment to have precedence over the PHICH A/N information, even
when the PDCCH states that a specific transport block is not

assigned a grant.

20 Since L1 is assumed to already know if a transport block is
disabled or not from the PDCCH, the problem that the solution
presented herein identifies 1is 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 wuplink grant on a physical downlink control
channel, the uplink grant being valid for at least one transport

35 block;



10 Said detecting steps may in a specific embodiment be carried out at a first protocol layer, whereby
said interpreting step comprises that the first protocol layer delivers an indication of acknowledgement,
PICK, to a second protocol layer. In a specific embddiment, said indication comprises the step of 15
setting an ACK/NACK flag to PICK. Said acknowledgement may be used as input in a HARQ process
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comprising circuitry configured to: detect an uplink grant on a physical downlink control channel, the
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transfer procedure is executed when one TB has a grant for adaptive retransmission and the other has
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advantages, and novel features of the invention will become apparent from reading this description in
conjuncticiwith thé Beebmprgieratawihgsend clalesety said interpreting step

comprises that the first protocol layer delivers an indication
of acknowledgement, ACK, to a second protocol layer. In a
specific embodiment, said indication comprises the step of
15 setting an ACK/NACK flag to ACK. Said acknowledgement may be
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 pnysical 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



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 a8 embodiment of the invention. Fig.2a-2b shows
different scenariosfor uplink spatial multiplexing.  Fig. 3 illustrates schematically an arrangement

accordingpig 25 egbodiments of e, veRtiom;kign ¢, lugliates in agealisrpative,way an araggement
according to embodiments of the invention. DETAILED DESCRIPTION 30 In the following description,
for purpoSESBP&RFIanBASHK AnBhot Rrfithtish I§5eding detils e setfsth agdhad partidul®an

architectuses, iptrfaces, taeniqneER,) etsi in exledr Arevida.a tharasighunderstandiag of then
invention. However, it will be apparent to those skilled in the art that the invention may be 35 practiced

in other eAfodifiehtd tat depart from these specific 10
5

That way when the UL Data transfer procedure is executed when one
TB has a grant for 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.
200 Fig. 1 shows a flow chart illustrating an embodiment of the
invention.
Fig. 2a-2b shows different scenarios for uplink spatial
multiplexing.
Fig. 3 1illustrates 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.

DETATLED 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



details. In other instances, detailed descriptions of well-known devices, circuits, and methods are
omitted so as not to obscure the description of the invention with unnecessary details. 5 It should be
noted that although terminology from 3GPP LTE hd¥been used in this disclosure to exemplify the
invention, this should not be seen as limiting the scope of the invention to only the aforementioned

system. Qlbes wirelespavsiaias, induein didehand Eads Rivsign Miipig Acpess (ORNA

WiMax, UMB and 10 GSM, can also benefit from embodiments of invention. AlSo note tha
terminolo§¥ “HER Brs BEsECsthisn afBdmMeRBARSha E8nHBdiEeerorsimiing e doesdbpauticular not

imply a cartRindus@rehicabrelation hetwac e SN0y i genarad Jpase statigny 1H gould 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

layerswill ie refaselldo bs rayed 1enwka Aighrsggatoeelrd] Ro THisinvadion g POWEYEr ayer 2.
layer will t%e referredéo as L%er not Iimit?d to either Lager 1lor, ) , )
een used 1in is disclosure o exemplify the invention, this
should not be seen as limiting the scope of the invention to only
the aforementioned system. Other wireless systems, including
Wideband Code Division Multiple Access (WCDMA), WiMax, UMB and

10 GSM, can also benefit from embodiments of this invention.

Also note that terminoclogy such as base 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 protocol layer will be referred to as Layer
200 2. This invention 1s 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



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 downlifk 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, gnd &PREECHJIPsssaRE hakhicpigs at leasypneyLgrantfoL at least.Qne drapsport

block for a specific TTl is detected in step 102. If one grant for each configured transport block is
detected fof ¥REPPAL sBEGED 131 MR RSN 95 glatsideedrwalfed fhaEpbrn4 fiiaxh transport
block to Layaptliva, whete Himpseceshire fonbayebdd)h.datp transian foseash sanspertiyoek is

iterated, or,initiated, 105, thereby leading to adaptive retransmission or new code word transmission
according toiha TSoried FFARRE 1 a%‘ar‘?icﬁ%’?@rﬁﬁé@ﬁn@ﬂi? RET ¢ wede N BIHEYSig0 Be a
numbier lamger thesotvbe. & itnamedectéd figstep 83 thatonly K grants for N transport blocks are
detected for the specific TTI, where O<K<N, see step
If it is detected in step 103 that ohly K grants for N transport
blocks are detected for the specific TTI, where O<K<N, see step
103, for example that only one grant associated with a single
10 transport block is detected for the specific TTI, say for example
TBl and not TB2 (TBl and TB2 can of course be interchanged), then
the disabled transport block, i.e. a transport block for which no
grant is detected, should be interpreted such that an
acknowledgement, ACK, is received for the previous transmission
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 1if
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 tais to L2, see step 108, which

initiates non-adaptive retransmission wunless a desired or



103, for example that only one grant associated with a single 10 transport block is detected for the
specific TTI, say for example TB1 and not TB2 (TB1 and TB2 can of course be interchanged), then the
disabled transport block, i.e. a transport block for whkéch no grant is detected, should be interpreted
such that an acknowledgement, ACK, is received for the previous transmission 15 corresponding to

the disablggdiRrenart RRFKrACSAGINOAaBISPasicular.eropedimentinis I dong such ihatlgyer 1

sets the associated ACK/NACK flag for the previous transmission to ACK, 106, irrespettive of the
PHICH inbRB%i0ATEr EARI FRAAGEPRAAIRIESOR AritPERwaf® thes 59RIIdAE grant(s), e.g. for TB1, to 20
Layer 2, see step 107 which will iterate, or initiate, the Layer 2 data transfer procedure for each
transport bJock, see step 105. For a transport block with a valid grant, e.g. TB1, this will lead to an
adaptive retfalSiReRNESE TR B0 40 N6t dMAsh M RERH ad@Bieirly R tHe BsstiAteRl-GRER TEor any
transport bimekithat 26idees. notiihave ageant, €320 popcdaptye refransayssion wvill ggcur
since the @/lggga iesdsetc}gIACK. lfto.n rtecgption of the downlintk subframe no grant iEdicating a
adaptive retransniesion or new Hanshiasiontis det8Efd AndtiP 505AS PG s nBPa&REGe8 Muith

ACK for predibug tramsmissiaid bf cemesporiirtg RaRgpatitockm btecks any afdhe moitkeewdrfls, then
Layer 1 Sﬁgﬁgﬁ%}%wyﬁt&uﬁ&t&% fgﬁregrpg@fi@%gaﬂgggrt block or blocks and forward this to

L2, see step 108, Which initiates non-adaptive refransmission unless a desired or 12 predetermined
maximum number of transmissions have already been done for the corresponding code word, see

step,$05. fihe mgfhpd dpscribadeabous fasimimaldmpast opthe 3GRP slandard pospegifications.
The data transfer procedure on Layer 2 is unchanged, only initiated, or iterated, for each grant.
Absence 8EBSFAGBNtY 5AM FneaiRithaf ACK/NIKEK SRR e all 8 CletePifle RO ERIEDLIVEARQ

retransmipsigpeduid bgymadenl Fagsghome-daseribedaxeranlagy feethed uresrberveaton of a
separate grant for each transport block and separate HARQ processes for each transport block, but an
muﬂnaﬁvéﬁ%ﬂﬁﬁ¥%aﬁonventlon 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 1b, 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 1layer 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 1lb, 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.



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 Ib, whereirt thstead 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 fatgn %@M%%?Qﬁ@&h%b%ﬂ'{*fe%,edi@f IARANRIYSURRI Breypus 1l iy &
transport block for which no grant have beenTorwarded to the higher layer by the physical layer. This
assumptidt fay 361 xanisieuis Rtada by sERARFPRIACRAPAEK flag t'hAEK foran@anspo¥sblock

without a yalidi2bq@@nt5¢ step: 106k, kefor nitipting theLidals, rasfer proGadres, Thist a
embodiment is illustrated in Fig Ib, in which steps 101, 102, 105 and 108 are identical to those in

Figure la. TH ¥06F 54Br 9G5MIE Fam% LRFoMErdsa IR ertlRFkayEt? ATsEFSBIR t8er 2
assumes gpyritgnspest Rleel farowhichHia-BO sankisthavamieddras Layesdi iehe disabjed. In a

particular emRodiment, a mechanism j r.2 sets an ACK/NACK flag to ACK in step 107b
irrespecti\yelng& what ecéﬁﬁcgn statds fé%gg;@g%.e.ﬂgkc&tﬁﬂ%K,ﬁP&ei\?é.‘g fibm ]r_ayeFT.: In §tep
105, the Ulrdatptransterqriocedsrecisahed exechited foraeach transpar dolisck ol shStltavthinederence

to Fig. Ib, | e % iment, Layer 2 will after assuming any transport block for which no grant is
forvarded F b e AL 14 S CEE D AOER e 1oL e LaTerar GeratiFe Shly ToFhe
transport BioeRaiititad agsaviate FByraritesameteprl 080 whicdhrarspethatihahissernbadimete, Layer

2 wil] pot read gy ACK/NAGK ‘ndigatan frogy hayes nFQEait??ﬂSPé)ETe%'O‘f%&%S(FEi?“ With g, grant,
this leads to an a}daptlve retransmission or a new code word transmission according to the associated
grant. ForalesHansn forenfan$Hdi bl ke ERASdoM@YnochAVRIRIFIARE nd fetr@aSisIGAT initiated

from L2 Inuehem bodmenicha HARQ Biesses ey sORMMICRIREaach pler ihetigs @ grant

is received, and a HARQ process that has not received a grant may suspend itself if any other HARQ
process hBSFEE¥RAdSH Giedit forthvit EERRRIATL YARLA thercaaid 9F BRantiARRISRESFBi BRtutes

non-adaptw-EgHRREMISgeRa forfths tryhichk MACK istiefeqipd on dHdlkd. S0 $18P 4b8nt s
Applications of embodiments of the invention will also be illustrated with reference to Figs. 2a and 2b.

Fig. 22 il RFRES 2D phidr oFFEREELE-3 DRAMOREARS iffentsiT ZRPERS 2hNGstrAfds chBds £8Rd 5

where thewWRyentinatxapplied dadbese sases MOR asseened dpatito®. transport blocks, TB]. and TB2,
can be spatially multiplexed. 25 Case 1 At Time 1, the UE decodes an ACK for TB1 given that an
ACK is

Applications 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, TB1 and TB2, can be spatially
multiplexed.

25 Case 1
At Time 1, the UE decodes an ACK for TB1 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 TR1, one of the same



signaled on PHICH concerning an earlier UL transmission in TB1. At the same time, an UL grant for a
new transmission at Time 1 is received on PDCCH. Alternatively, the UE decodes a HACK given 30
that a HACK was signaled, then at the same time aHadaptive 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 UGRYURSSIONREIHELNLY ¢JE- frapsmissigashdaRending or gramsal Time | argithen 35

transmitted on PUSCH at Time 2. For TB1, one of the same 19 alternatives occurs for Time 3 and

Time 4 asZor ThReTBAnd a9Mmem2 sPALT B irAA8IRISSiGIPUEYRAe 2hdtidRe i ACKE®E aBTRNE 3 but

for some feRs0R Srite V- EaRYRISEOMSNOL sahadilled feh TR2 exptthedifeduifen midy begmpty, or it
is believed that the 5 MIMO channel is not sufficiently rich to hold multiple layers, or due to other

schedulin§ detisidie HEhcB 4t 55he HiPRTe Reiffidl e frandmiSioRor & Vé&fansialsibR of TEI
accorslingMoMts RIBERIE grané ahbitnesy, A dieadsmissin/regansdissionlaf (B2 10:gase 2

or due to other scheduling decisions. Hence at Time 4 there is
either a new transmission or a retransmission of TBl according
to its PDCCH grant at Time 3, but no transmission/retransmission
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.d.,
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
Rgain, 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 if 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 TBl1 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



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 grahs, e.qg., there may not be sufficient PDCCH
resources for ordering adaptive retransmissions of the two code words, hence the UE interprets the

NACKs s on- i tr |SSi re;perfrmed. at T 120 Case. é\gq!nl the same
two alternuaé#\?iﬁ%gpgen or _I;YIrSan@l %%%T#r'ng{? 3%5 fclﬁ'cgge_l de cri%geeii:iéalb%ovgﬁ ngtl%s case,lt%%
transmissieResfon& W theaFRS atafithe DB3 udddce 8sde Nawdhly dvRe of Wi 25 trafiSpoit bleks, say

TM, receivgsian bearanban RRGEH AL Time: 3 YhissTBwvas suceassiuly decogegat Figiad, a new

transmission at Time 4 is triggered bg the grant or an adaptive retransmission at Time 4 is triggered if

the previoGE¥antifiSSBA BF e LBrES5othAg & BERas Tofilure rébultiF fCSSISR dipfivemay
retransmissiei geeldol e:olben 1 Bi cefefiediowas TR imte-Gigagaiwhichresspessa Mdata but no
grant however wauld Q- rg)rm a non-adaptjve retransmission. Assume now that the purpose of only
one grant ¥ser ?/\fas% e RARRY fatshRer TB, TB2, to be disabled, e.g., due to poor channel
conditions, 35 and suspend the retransmissicn, e.g., until more favorable 15 channel conditions apply,
thenitis neL R s§ible to distinguish these two cases and TB2 will undesirably be subject to a L2
initiated nor= tive retransmission. It should also be noted that information in the grant for TB1"e.g.,
precoder @K, mayppose that the ACK for TB2 in Case 1 above is

10 misinterpreted as a NACK, a non-adaptive retransmission of the
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 is
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



5 then also be conflicting with the non-adaptive transport format used for TB2 retransmission. Case 4
Now suppose that the ACK for TB2 in Case 1 above is 10 misinterpreted as a HACK, a non-adaptive
retransmission of the corresponding code word will ¥¥roneously 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 ig o iytgpret gispbling of,thg, LB i3 @ AGK teeioher 'é‘y%rfn&’ﬂ%%irf‘a‘ih"ts S¥ABplepeans to
let a grant valid for a single TB, as in this case, always mean an ACK for the TB without a valid grant
IrrespectiVBeGMPHIBFKindR At oTP20 TRESFRARS 1HEt Cdse Bid&thot BESREHB trigdeeP @enokedaptive

retransmissiys 3t thgSaBe lifhe asae sHapiesie-EsMigsian of new fEnsmissiny. Wskgad;adaptive
retransmission is used together with new transmissions or adaptive retransmission of the other TB.

The risk tHelt FrPRSHAESEPRoRGdEREVE 7198 (riRsHRsSER 1< FefdsEd AL t5hGistitBfreton of

the PHICH s aided. g @vigrhead afapingve gradH wlsm i tbe niher (B3 Wihes arpexplicifiggant on

PDCCH is_alrez%d bein% u?]ed forone T iS\'i, ry limited or non-existent. Moreovgrr, the performance is
ti

better for At adaptive retrangmigsion thénto n%ﬁgg&ap?if/e%Otr‘é?raﬁgmggﬁ)% he foowtF-most
figures in casssh nkistnase hew telsignal shebedseywhean smé twanats éo reHIGENiaen® IR Huh isa

unsucces ltl| %% rR('L;sgion v, e d f-—mcﬁ ne .trqansmi.ss'éon Qran %apgﬁ%%gansmiésion for the other
e . 1 i e .t b
TB, see czgse w?%g 2a. 35 With t%e mvent\lf\c;n the Content on Plﬁ H an cCH as indicated 16
transmitted, a fail to decode an ACK will be interpreted as NACK
10 and even a decoded ACK (erronsous or not) will be ignored in

favor of the PDCCH grant for the adaptive retransmission.

Thus, embodiments of the invention make the communication system
more stable by preventing accidental non-adaptive re-transmission

15 at practically no cost in the implementation.

Fig. 3 schematically 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



in case 3 will be a disabling of TB2 as a single grant on PDCCH means ACK for TB2 irrespective of
PHICH reception, hence the cross out of the second last subfigure in fig 2b. To achieve retransmission
of the failed TB we explicitly grant the other TB 5 ad Well, getting an adaptive re-transmission (as the
PDCCH load is the same for a single TB grant or a two TB grant). Thus, it does not matter what is

being trangiytted,on E’J:‘H%%E’ng“ hag preqedence pyer PEIGHL (i3 pupeiple g PHICH peed to

be transmitted, a fail to decode an ACK will be interpreted as NACK 10"and even a decoded ACK
(erroneoud BrHotpRilVEe Wihbred e faA/HF dF 4RIPIIC APy raATRY e Adaptivé retFanskiissibh? Thus,

embodimendg of theinvsation Makegthe comaunicalioR systany mate stapie byprevanting agddental
non-adaptive re-transmission 15 at practically no cost in the implementation. Fig. 3 schematically

illustrates an SRAGEMERTH aAsereq@phient 388 iPdcciftiite withthedhtamesaik indflies a
receiwng @it SAOrcosdgpierstos reading:tos examyle-BRs(Ed ang 2L Clid rbha etrangement 300
furthermorg inclydes ag[ocessin unit 320.that is configure_d to %egit 330 ﬁgrant on a PDCCH that is
valid for af %st‘(?rfé"trarfspSrt Bfo k;"f?)‘&été F34PRAY BT fedst 2N fnsBS Stk i§ thanled™ such

that no graafiRGissoeiatbhiawith thenatdgastaone teanspekt bdedky @ndTaéntermeti2t 850 the aateast one
disabled t bl eption.of a knaowledge message ACK, irtespective of the
R ecanta T ek Sh et o i fansport gk e

indication on the reception status fee el, e.g., the PHI Il-l, ort
arrangeméns3oualsiomgludbd ahtrawBantting anicdse e nfidigred krerseimginforitatid3 Ot witl be 30

appregiatecd thal the Pragessing il 349:Can g, one, of My sullably pragrasamed glegponic;

processors or circuits and that the receiving unit 310 and transmitting unit 360 handle signals
appropria@XXHBakaBuMi EBnftgniEssort 3ysteduth as LTE channels and signals. 17 Fig. 4
schematically illustrates the arrangement 300 in an alternative way. The arrangement 400 comprises
an input unit 410 and an output unit 420, and a processing unit 430, which may be a single unit or a

plurality off it TIRFARaAGSHEREEDO BSfurtREr E8RRHIRBERS led AR OFARBE BFogtaRPBAMUCt 440
in the forny gba RRA-¥AlBilR sa-DYteMasiabie hediumogtl 2N FF0RRGMr a tRs:memery. and a
disk drive. The computer program product includes a computer program 450, which comprises
progtam ifRAIGHONE ARER WHerPlun'GAREsIRE proBBSERG unt ¥%0ko o Peunf tﬁé‘%&p@% the
proceduregeitrsetibrg abpye inaeorjeacitonomiéh kighriepdab aptic: K hespragsan irsiructiaas, Hr code
meanan%%%& guﬁg%%pgggaTnterpreting the at least one disabled transport
block as reception of an acknowledgement message, ACK. The
program 450 can thus be implemented as computer 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



450 advantageously comprises a module 450a for detecting an 15 uplink grant for at least one
transport block, a module 450b for detecting that at least one transport block is disabled, and a module
450c for interpreting the at least one disabled transpdtt block as reception of an acknowledgement
message, ACK. The program 450 can thus be implemented as computer program code 20 structured
in computeimyediMeradales. The Baodules seferes to,phove %%éﬁ?g@é'ya"g”%{?&?&%t%%e
performed by the processing unit in Fig. 3. In other words, when the different modules are run on the
processing'ﬁ'1 Hit%’éy’i%?@‘sb%ﬁﬂ‘{s 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 18 embodiments are to be considered
in all respects as illustrative and not restrictive. 19 CLAIMS 1. A method for controlling
re-transmission in a user equipment supporting uplink spatial multiplexing, the method comprising the
5steps of



- detecting an uplink grant on a physical downlink control channel (102), the uplink grant being valid for
at least one transport block; - detecting that at Iea%?one transport block is disabled (103), 10 such
that no grant is associated with the at least one disabled transport block; the method being
characterized by the step of - interpreting (106, 18@%] W§ 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 on the reception status feedback channel for said previous

transmission. e ing t im 1, in.sal tecting st 0 rried. out at
a first pro bco'lb‘laagg-%,q\fvohﬁ;r?g/psgg fﬁrﬁ?é@p?rle iﬁ s?e%_g%é%@::%?agﬁ]eﬁ%s%pr(%%gl Ia%gjr?(?erfg&s an
indicatiors upackridwlgdgeienk AsTat (186) Ul tsepbed iphgtocdineyereRB@] Thenpetiidgcddnging to
claing 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), upoHe3eicepdon frowp bl fltkt Biodddol Plyet dIt®l GrahoflOYFrte ak@ i felvet hamspbrt

blocks thnghat cowd besinaiRIgutileerintialan egkriasfledgemenhof Clortiasibesisiaseived

for a previous transmission for a transport block for which no grant have been forwarded to the second
layer froRtRE Kirst layer. 20 5. The method according to any of claims 2-4, wherein the first protocol

layer is &prﬂ’&‘:@HQYSQ ap@ spe ﬁ@‘cqn@'d%rpt%%'aV?bﬁs%BiﬁhebP&tRC@éalfﬁrsabI ed (103),
10 such that no grant is associated with the at |east one disabled
transport bl ock;
the method 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 disabled transport block irrespective of
which indication is received on the reception status feedback

channel for said previous transm ssion.

2. The nethod according to claim 1, wherein said detecting steps

20 are carried out at a first protocol Ilayer, whereby 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 nethod according to claim 2, wherein said indication
conprises the step of setting an ACK/ NACK flag to ACK (106).

4. The method according to claim 1, said interpreting step
conprises that a second protocol |layer assumes (106b), wupon

30 reception from a first protocol l|ayer of one or nore grants
valid for fewer transport blocks than what could be spatially
mul ti pl exed, that an acknow edgenent, ACK, has been received for
a previous transm ssion for a transport block for which no grant
have been forwarded to the second layer fromthe first |ayer.

35



5 6. The method according to any of claims 1-5, wherein said acknowledgement is used as input in a
HARQ process corresponding to said disabled transport block in an uplink data transfer procedure.
107. An arrangement in a user equipment (300)supporting uplink spatial multiplexing for controlling

re-transmissiqn, the arrangement includes,a processing un%320) omprising circuitry, configured to: -
detect (330) 2;1% Spllnatélr%ﬁt & cazloprhy'slr?:%l Eié)wr‘ﬁmk c%?ntrg C an%eq,]’ th(%'?ér?t' bneirtlgh\(?ah‘rdrq fro?etat least
one trangpoot lblook; -l detect (840)pthphasleast oneagransportiblobk issdisabled pswdhothalt nb ayant is

associated. with th Isaby nsport block; characterized in that the processing circuitry
e R

is configured to east one disabled transport block as an acknowledgement,
ACK, of previous transmission corresponding to said disabled transport block irrespective of which

indicgtiorgis reﬁ%"e‘i’r@f‘cﬁ%ﬁ re&‘?%?’h?ﬁys {‘%?d%gﬁg chignnel for fRid preyious, fapgmissiany; 7p 8.
The arrangement according to claim 7, wherein said processing unit (320) comprises processing
circuitry ESHfigOvdEHO0GETRRY ah IndE&fbNASF ddkRBIVIddyetdiiXLTR! RERSE fiPHf@BB6INEY&do a

second prfocol jayerqpd SyIT8g Ak RRYRIPERT ACEPIGIN (9 Flaidy8, WHFIGIR SaidPEPCesSiG HBit (320)

comprises processing circuitry configured to set an ACK/NACK flag to ACK. 21 second protocol layer,
that an aBkiRSAEHEEment, 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 5 or more grants valid for fewer transport blocks than what could be spatially

mulfblexéd froth tRE FRQIFBRIMDI 1hferd U8 efheCvhRyENENt(ERRBdingSHRPRT &1l MImE -1 HK

wherein hgdtrpaprotosel| [y is,a plysicaldayer apatheseeerd Pretocot bpaves s aighet pgtocol

layer. arrangenent includes a processing unit (320) conprising circuitry

configured to:

- detect (330) an wuplink grant on a physical downlink control

15 channel, the grant being valid for at |east one transport bl ock;
- detect (340) that at |east one transport block is disabled, such
that no grant is associated with the at |east one disabled
transport bl ock; characterized in that the processing circuitry is
configured to

20 - interpret (350) the at |east one disabled transport block as
an acknow edgenent, ACK, of previous transm ssion corresponding
to said disabled transport block irrespective of which
indication is received on the reception status feedback channel

for said previous transm ssion.

25
8. The arrangenent according to «claim 7, wherein said
processing unit (320) conprises processing circuitry configured
to deliver an indication of acknow edgenent, ACK, from a first
protocol |ayer to a second protocol |ayer.

30

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

35 10. The arrangenent according to claim 7, said processing unit

(320) conprises processing circuitry configured to assunme, at a



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 15 to said disabled transport block i &in uplink data transfer procedure.

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
5 or more grants 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

10 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
15 to said disabled transport block in an uplink data transfer

procedure.



