
I Method and Arrangement in a Telecommunication System FIELD OF THE
INVENTION sThe present invention relates to HARQ processes used  for both
semi-persistent scheduling and dynamically scheduled transmissions.
BACKGROUND In order to achieve efficient link utilization, modern radio 10
interface protocols support Hybrid Automatic Repeat reQuest (HARQ). A HARQ
transmission is characterized by transmitting a channel-encoded (e.g., by
using a Turbo Code) data unit to the receiver. The receiver replies with a
feedback signal that indicates either the successful reception (ACK) or the
15 unsuccessful reception (NACK). In case of a received HACK, the data
sender retransmits the same or another so-called redundancy version of the
same data unit. The HARQ receiver soft-combines all received redundancy
versions for the particular data unit. For each terminal there is one HARQ
20 entity in the transmitting unit, e.g. a base station such as an eNodeE
and one HARQ entity in the receiving unit, e.g. a user equipment, UE. Each
HARQ entity hosts of a number of parallel HARQ processes. The LTE radio
access is intended to use scheduled  25 transmission, i.e., shared
transmission resources can be assigned to users on a very short time scale.
The scheduler deciding on the resource allocation for uplink transmission
is located in the base station. The main mode of operation for the
scheduler in LTE is assumed to be dynamic scheduling 30 whereby the base
station transmits scheduling messages, i.e. uplink grants or downlink
assignments, to the UEs to indicate  2 



which physical resources they have been allocated for uplink transmission
and downlink reception. The base station also indicates how the data
transmission shall be coded and modulated in both uplink and downlink. For
downlink, where an 5 asynchronous HARQ is assumed, information comprising
HARQ process id and redundancy version is included on a control channel as
part of the scheduling assignment. Since for the uplink a synchronous HARQ
protocol is assumed, the employed HARQ process ID and the redundancy
version are coupled to the 10 transmission timing. Thus this information is
neither sent in the uplink grant nor in parallel to the uplink transmission
on an uplink control channel. Instead, both sender and receiver can derive
process ID and redundancy version from the transmission status. 15 The LTE
MAC specification supports two different scheduling modes. Dynamic
scheduling is the mode in which each initial (new) transmission of data is
indicated via a control channel (PDCCH, Physical Downlink Control Channel).
Semi-persistent scheduling (SPS) is the mode in which each initial (new) 20
transmission is made on pre-assigned resources, i.e. the radio resources
are known in the time and frequency domain. The SPS technique thus makes
assignments (downlink data transmission) or grants (uplink data
transmission) for the first transmission of data superfluous and thus saves
control 25signaling resources. The dynamic scheduling requires relatively
much signaling overhead. In order to reduce this overhead, it has been
decided in 30PP to support so called semi-persistent scheduling (SPS). In
SPS the periodicity of a scheduling 30 grant (uplink) or scheduling
assignment (downlink) is configured via an RRC, Radio Resource Control,
protocol. The SPS is started by transmitting a grant/assignment on the
PDCCH.  3  In LTE the identification of UEs on the PDCCH is done by reusing
the CRC, Cyclic Redundancy Check, bits. The LIE identity (typically C-RNTI)
is scrambled with the CRC such that when a message is transmitted on PDCCH
only the LIE that de-scrambles 5 with the correct C-RNTI will have a
successful CRC. Other UEs will scramble with a different C-RNTI and their
CRC will not be successful. Thus they will discard the command on the
PDCCH. For BPS a separate C-RNTI is used, the BPS C-RNTI. Thus the LIE can
distinguish if a received assignment/grant on the PDCCH is a dynamic
grant/assignment or a semi persistent grant/assignment based on which
C-RNTI is used. The base station is responsible for assigning the different
C-RNTIs uniquely to the UEs.       Semi-persistent scheduling operation
thus has the following ischaracteristics:  Configuration of BPS is done via
the RRC protocol, i.e., the resources that might be used for new
transmissions (opposed to HARQ retransmissions) are configured.  If BPS is
configured, the actual activation is done with 20a PDCCH message. Thus, a
PDCCH signal is used to activate 



the BPS resource usage with the RRC-configured parameters.  New HARQ
transmissions are transmitted at the given BPS resource allocations.
25Required retransmissions are dynamically scheduled (but         *he
T-rkRQ process is a semi-persistent process. This should not be confused
with a dynamic HARQ transmission, where the first transmission is
dynamically scheduled), i.e. a PDCCH message is used to indicate the
30retransmission.  4  A HARQ process used for semi-persistent scheduling
can still be used for dynamically scheduled transmission, i.e. a certain
HARQ process is not tied to either SPS or dynamic scheduling. For example,
if a dynamic HARQ process is still on-going and a PDCCH SPS activation is
received (indicated by the SPS C-RNTI), the dynamic process is terminated
and the SPS HARQ process overrides existing data, and since the
transmission is made on preassigned resources, no PDCCH message is sent for
the 10  subsequent SPS transmission that follows the SPS activation. On the
other hand, if an SPS process is in use and a dynamic HARQ transmission is
scheduled (indicated by the C-RNTI), a PDCCH message must be sent. The
PDCCH message, comprising a scheduling message, i.e. an 15 uplink Grant or
a downlink Assignment, includes a field denoted as NDI (New Data
Indicator). The field size is currently I bit. The NDI bit is an important
indicator to resolve HARQ error cases and has been originally introduced
for the dynamic scheduling mode. 20For dynamic scheduling, i.e. where the
first transmission is dynamically scheduled, the NDI bit is toggled with
each new transmission. Thus the value can be either 0 or 1 for a new
transmission and it will remain the same value for corresponding HARQ
retransmissions for a specific MAC 25 Protocol Data Unit, PDU. For downlink
transmission this allows the UE to detect whether a new HARQ transmission
starts or whether a retransmission is to be expected. Consequently, it
either flushes the HARQ buffer (in case of a new transmission) or it
attempts to soft-combine the 



30  retransmission with the existing content in the soft-buffer. For uplink
transmission the NDI indicates if the GE is expected to perform a
retransmission of the previously transmitted data or if it shall flush the
process and obtain  S new data from higher layers for transmission in the
dynamically assigned resource. However, it has been decided that SPS
activation will use the value NDI=0 and SPS retransmissions will use the
value NDI=1 5 in the corresponding PDCCH signal. Thus, there exist two
different interpretations of the NDI bit depending on the RNTI value used
for addressing a User Equipment, UE, on the PDDCH. If the BPS C-RNTI is
used, the NDI determines whether SPS will be activated or whether a
retransmission is sent. io For dynamically scheduled HARQ processes, the
NDI has a different meaning as previously explained. The decision to use
the NDI bit for SPS activation and retransmission indication for BPS leads
to problems, since a new interpretation is introduced. 15 When a HARQ
process associated with BPS resources should be temporarily used by a
dynamically scheduled HARQ transmission, the NDI value can not be applied
as in the case where the HARQ process is exclusively scheduled dynamically.
Since the NDI bit is stored in relation to the HARQ process 20 and the HARQ
process can be either an BPS process or a dynamically scheduled process,
the current specification would lead to an erroneous behavior since the NDI
relating to BPS would be interpreted in the context of the dynamic HARQ
process, when the first dynamically scheduled HARQ 25transmission takes
place in a process that has been used haqPri on glpq r'''croirrna before.
SUMMARY 



6 One aspect of the invention relates to a method in a user equipment, UE,
in connection with a base station in a cellular communication system, for
avoiding errors in a HARQ process, wherein an NDI flag is used both for
indicating s either semi-persistent scheduling, SPS, activation or SPS
retransmissions, and for indicating, by toggling of the flag, a new
transmission in dynamic scheduling mode. The method comprises the steps of
receiving, in a scheduling message, an indication that 10 dynamically
scheduled transmission will take place;  if a semi persistent resource has
occurred for the same HARQ process since a previously received indication
for dynamically scheduled transmission, then considering the NDI flag to be
toggled regardless of the value of the NDI flag. 15 Thus, according to an
embodiment of the invention, a previous dynamically scheduled NDI value,
received before the HARQ process was used for Semi Persistent Scheduling,
SPS, is ignored by the LIE, whereby any NDI value, received in a first
indication for dynamic scheduling of a transmission after the 20 HARQ
process has been used for SPS, is adopted, whereby the NDI flag is regarded
as toggled. Said scheduling message may comprise an uplink grant, by means
of which the base station requests a new data transmission from the LIE.
The LIE may use one of the following 25 as an indication that dynamically
scheduled transmission will take place: the scheduling message is addressed
1-0 the C-RNTI or to the Temporary C-RNTI, or was received in a Random
Access response. Said scheduling message may alternatively comprise a
downlink 30 assignment, by means of which the base station indicates a new
data transmission to the UE. The LIE may use one of the 



7 following as an indication that dynamically scheduled transmission will
take place: the scheduling message is addressed to the C-RNTI or to the
Temporary C-RNTI, or to the RA-RNTI, i.e. the Random Access RNTI. The UE
may receive the scheduling message on a Physical Downlink Control Channel,
PDCCH. A second aspect of the invention relates to a User Equipment, UE,
connectable to a base station in a cellular communication system, said UE
being configured to avoid errors in a HARQ lo process, in which an NDI flag
is used both for indicating either semi-persistent scheduling, SPS,
activation or BPS retransmissions, and for indicating, by toggling of the
flag, a new transmission in dynamic scheduling mode. The UE comprises 15- a
transceiver unit configured to receive, in a scheduling
message,anindicationthatdynamicallyscheduled transmission will take place;
a processing unit configured to check if a semi persistent resource has
occurred for the same HARQ process 20 since a previously received
indication for dynamically scheduled transmission and to consider the NDI
flag to be toggled regardless of the value of the NDI flag if said
condition is fulfilled. A third aspect of the invention relates to a method
in a base 25 station in connection with a UE in a cellular communication
system, for avoiding errors in a HARQ process, wherein an NDI flag is used
both for indicating semi-persistent scheduling, BPS, activation and SPS
retransmissions and for indicating, by toggling of the flag, a new
transmission in dynamic 30scheduling mode. The method comprises the steps
of  



S  indicating, in a scheduling message to the UE that dynamically scheduled
transmission will take place;  if a semi persistent resource has occurred
for the same NARQ process since a previous indication to the UE for 5
dynamically scheduled transmission, then setting the NDI flag to any value
and considering the NDI flag to be toggled regardless of the value of the
NDI flag. Thus, according to this embodiment, the method performed by iothe
base station comprises the step of setting the NDI flag to 0 or 1 or an
arbitrary value, whereby the UE will regard the NDI value as toggled,
independent of the value of the flag. A fourth aspect of the invention
relates to a base station is connectable with a UE in a cellular
communication system, configured to avoid errors in a HARQ process, the
base station being configured to use, in a HARQ process in communication
with a UE, an NDI flag both for indicating either semi-persistent
scheduling, SRS, activation or SPS 20 retransmissions, and for indicating,
by toggling of the flag, a new transmission in dynamic scheduling mode. The
base station comprises  a scheduling unit configured to schedule a dynamic
transmission; 25- a transceiver unit configured to transmit in a scheduling
message to said UE, an indication that rlynAmloily schc.ranic.ri
transmission will take place;  a processing unit configured to check if a
semi persistent resource has occurred for the same HARQ process since a 30
previous indication to the UE for dynamically scheduled transmission and to
set the NDI flag to any value and 



9  consider the NDI flag to be toggled regardless of the value of the NDI
flag if said condition is fulfilled. The base station may for example be an
eNodeB. Thus, said base station comprises in this embodiment means  5 for
setting a value of the flag (NDI) in a first decision for dynamic
scheduling after the HARQ process has been used for SPS to 0 or 1 or an
arbitrary value. According to embodiments of the invention applied in
downlink, a user Equipment WE) performs the check for the 10 previous usage
of the HARQ process, whereby the risk that the HARQ receiver might
interpret a new transmission as a retransmission, which could lead to
errors, is avoided. Other objects, advantages and novel features of the
invention will become apparent from the following detailed description is
of the invention when considered in conjunction with the accompanying
drawings and claims. BRIEF DESCRIPTION OF THE DRAWINGS The foregoing and
other objects, features and 20 advantages of the invention will be apparent
from the following detailed description of preferred embodiments as
illustrated in the drawings. 



Fig. 1 shows a flowchart for downlink according to an embodiment performed
by a CE; 25Fig. 2 shows a flowchart for uplink according to an embodiment
perfotmed by a CE;  10          Fig. 4 shows a flowchart for uplink
according to an embodiment performed by a base station;          Fig. 5
shows a schematic illustration of a User Equipment according to an
embodiment of the invention.          Fig. 6 shows a schematic illustration
of a base station according to an embodiment of the invention.
Fig. 7 shows a flowchart for downlink according to an alternative
embodiment performed by a UE;                Fig. 8 shows a flowchart for
downlink according to an 10 alternative embodiment performed by a base
station;           Fig. 9 shows a flowchart for uplink according to an
alternative embodiment performed by a base station           Fig. 10 shows
a flowchart for uplink according to an alternative embodiment performed by
a UE. 15 DETAILED DESCRIPTION          The present invention can be
exemplified in the following non-limiting description of embodiments of the
invention. 



20 A solution to the problem of having two different interpretations of the
NDI bit depending on the C-RNTI value used for addressing a User Equipment,
UE, is to ignore the previous dynamically scheduled NDI value, to adopt any
NDI received in a first PDCCH message for dynamic scheduling 25 after the
HARQ process has been used for SPS and to interpret it as new transmission
attempt rather than a retransmission. An additional condition that is
required to avoid HARQ errors is that the PDCCH message is the first PDCCH
message for  11 dynamic scheduling after SPS deactivation. It is possible
to start either with a specific NDI value, e.g. always 1 or always 0, or an
arbitrary value of 0 and 1. It is foreseen that the UE checks whether the
NDI value in 5 the received PDCCH downlink assignment or uplink grant was
incremented (assuming a modulo 2 operation) or, equivalently, toggled
compared to the previous value. That is, the received NDI value has been
toggled when the NDI value is 1 or 0 compared to a previous value of 0 or
1, respectively. 10 According to the embodiment of the invention described
above, this check is only performed when the HARQ process was occupied in
the previous transmission by a dynamically scheduled transmission. If, on
the other hand, the resources have been previously used for a
semi-persistent transmission 



as and now it is detected that a dynamic transmission shall be perfoimed,
then the UP should, according to this embodiment of the invention, consider
the NDI value as toggled (regardless of the NDI value in the received PDCCH
assignment or grant) and for the uplink case perform a new transmission, 20
and for the downlink case, treat the received transmission as a new
transmission. This embodiment could be implemented according to the
following: For downlink: 25 DL Assignment reception  Downlink assignments
transmitted on the PDCCH indicate if there is a transmission on the DL-SCH
for a particular UE and provide the relevant HARQ information.  12 When the
UP has a C-RNTI, Semi-Persistent Scheduling CRNTI, or Temporary C-RNTI, the
UP shall for each TTI during Active Time, for each TTI when a Random Access
Response or Contention Resolution is expected and for each TTI for which a
DL assignment has been configured:  if a downlink assignment for this TTI
has been received on the PDCCH for the UP's C-RNTI, or Temporary C-RNTI:
if a Semi Persistent resource has occurred for the same HARQ process since
the previous received  iodownlink assignment for the UEs C-RNTI: - consider
the NDI to be toggled regardless of the value of the NDI;   indicate the
presence of a downlink assignment and deliver the associated HARQ
information to the HARQ 15entity for this TTI. 



For downlink there are in principle three ways an SPS resource can occur,
namely  a DL assignment for a UP's Semi Persistent Scheduling
ANTI indicating a new SPS transmission, has been 20received, thus a Semi
Persistent Scheduling resource is (re-) configured/activated;  a DL
assignment for a UP's Semi Persistent Scheduling C-RNTI indicating a Semi
Persistent Scheduling HARQ retransmission; 25- the recurrence of a
configured SPS downlink assignment and the associated SPS resource
occurring according to the periodicity of a scheduling downlink assignment
after the (re-) configuration/activation.  13 For uplink: UL Grant
reception In order to transmit on the UL-SCH the UE must have a valid
uplink grant (except for non-adaptive HARQ retransmissions) 5 which it may
receive dynamically on the PDCCH or in a Random Access Response or which
may be configured semi-persistently. To perform requested transmissions,
the MAC layer receives HARQ information from lower layers. When the UE has
a C-RNTI, Semi-Persistent Scheduling C- 



10 RNTI, or Temporary C-RNTI, the US shall for each TTI: if an uplink grant
for this TTI has been received on the PDCCH for the UE's C-RNTI,
Semi-Persistent Scheduling C-RNTI or Temporary C-RNTI; or               if
an uplink grant for this TTI has been received in 15a Random Access
Response: - if a Semi Persistent resource has occurred for the  same HARQ
process since the previous  received uplink grant for the UEs C-RNTI:
consider the NDI to be touled regardless of the 20value of the NDI;
deliver the uplink grant and the associated HARQ information to the HARQ
entity for this TTI. Also for uplink there are in principle three ways an
SPS resource can occur, namely 25- an UL grant for a GE's Semi Persistent
Scheduling C- ANTI indicating a new SPS transmission, has been received,
thus a Semi Persistent Scheduling resource is (re-) configured/activated;
14  an UL grant for a UE's Semi Persistent Scheduling C-ANTI indicating a
Semi Persistent Scheduling HARQ retransmission;          the recurrence of
a configured SPS uplink grant and the 5associated SPS resource occurring
according to the 



periodicity of a scheduling uplink grant after the (re- )
configuration/activation. According to the current E-UTRA standard
specification for the MAC protocol, TS 36.321 v8.2.0, the identifier that a
10 dynamic transmission shall be performed is the C-RNTI (Cell Radio
Network Temporary Identity), Temporary C-RNTI or RARNTI value.    If, on
the other hand, the SPS C-RNTI is received, a retransmission for the
semi-persistent process shall be 15performed. HARQ is asynchronous in
downlink, meaning that the scheduler is free to schedule any HARQ process
at any given point in time. Therefore it has to signal the HARQ process ID.
In uplink the HARQ is synchronous, meaning that the HARQ 20 process has a
timing pattern. Thus the HARQ process ID is known without PDCCH signaling.
Fig. 1 shows an embodiment of the invention for downlink perfoitued by a
US. In a first step, the UE receives a DL assignment on PDCCH. The RNTI
that is used for this  25 assignment indicates a dynamically scheduled
transmission. The HARQ process ID is included in the PDCCH assignment and
the Us retrieves it from there and selects the correct process. If the
previous reception, RX, for the particular HARQ process was on an SPS
resource, then the US regards the  15 



NDI flag as toggled, meaning that the received transmission is treated as a
new transmission. Fig. 2 shows an embodiment of the invention for uplink
performed by a US. In a first step, an UL grant is received 5 on the PDCCH.
The RNTI that is used for this grant indicates a dynamically scheduled
transmission. The HARQ process ID is coupled to the timing of the grant and
the US knows which process it should use at a given TTI, Transmission Time
Interval. If the previous transmission, TX, for the 10 particular HARQ
process was on an SPS resource, then the US regards the NDI flag as toggled
and in the next step indicates uplink grant and HARQ infoituation to the
HARQ entity for the TTI in question. Fig. 3 shows an embodiment of the
invention for downlink is perfotined by a base station. In a first step, a
dynamic downlink transmission is scheduled. The RNTI that is used for the
downlink assignment to the US indicates a dynamically scheduled
transmission. If the previous transmission, TX, for the particular HARQ
process was on an SpS resource, then the 20 NDI value is set to either 1 or
0, or an arbitrary value of 0 and 1. Thereafter the base station proceeds
with the transmission of downlink assignment and HARQ transmission. Fig. 4
shows an embodiment of the invention for uplink performed by a base
station. In a first step, a dynamic 25 uplink transmission is scheduled.
The RNTI that is used for the uplink grant indicates a dynamically
scheduled transmission. If the previous reception, RX, for the particular
HARQ process was on an BPS resource, then the NDI value is set to either 1
or 0, or an arbitrary value of 0 and 30 1. Thereafter the base station
proceeds with uplink grant transmission.  16 In the embodiments shown in
Fig. 3 and 4, the base station thus adopts the set NDI value as status for
the respective HARQ process such that it is able to send the same value
again if a retransmission is requested. For that purpose the 



5 base station stores the NDI value as part of the HARQ status information.
Fig. 5 illustrates schematically a user equipment 500 according to an
embodiment of the invention, comprising a transceiver 510, via which the UE
receives a downlink is assignment or an uplink grant from the base station
that the LIE is connected to. The LIE can for example receive such messages
on a Physical Downlink Control Channel, PDCCH. A processing unit 520 is
configured to check if a semi persistent resource has occurred for the
particular HARQ 15 process since a previously received downlink assignment
or uplink grant. The processing unit is furthermore configured to consider
the NDI flag that is included in the downlink assignment or uplink grant to
be toggled regardless of the value of the NDI flag if said condition is
fulfilled. Thus, 20 by considering the NDI flag as toggled, the UE will for
the downlink case treat a received HARQ transmission as a new transmission.
For the uplink case, the LIE will indicate uplink grant and deliver the
associated HARQ information to the HARQ entity for this TT1. Thus, the LIE
comprises in this 25 embodiment means for adopting a value of the flag
(NDI) received in a first indication for dynamic scheduling after the HARQ
process has been used for SPS, and means for regarding said NDI flag as
toggled. Fig. 6 illustrates schematically a base station 600 according 30
to an embodiment of the invention, adapted to communicate with one or more
user equipments, UEs. The base station comprises a scheduling unit 601
configured to schedule a dynamic uplink or downlink transmission from or to
a LIE  17 



connected to said base station. The base station furthermore comprises a
transceiver unit 610 configured to transmit in a downlink assignment or an
uplink grant to said UE, an indication that a dynamically scheduled
transmission will  5 take place. A processing unit 620 is configured to
check if a semi persistent resource has occurred for the particular HARQ
process since a previously received downlink assignment or uplink grant and
to set an NDI value that the UE (500) will regard as toggled regardless of
the value of the NDI flag if iosaid condition is fulfilled. An alternative
solution to the problem of having two different interpretations of the NDI
bit depending on the RNTI value used for addressing a User Equipment, UE,
could be to store the last NDI value of the last dynamically scheduled 15
transmission attempt at the receiver and the sender side for as long as the
process is associated with a semi-persistent resource allocation. After
using the HARQ process for semi- persistent scheduling, the stored NDI
value needs to be retrieved when the SPS usage is revoked and dynamic 20
scheduling is applied, such that a dynamically scheduled HARQ transmission
should take place. Thus, according to this embodiment, the dynamic NDI
value needs to be stored at both 



the sender and receiver, and retrieved when the HARQ process is for the
first time used as dynamic process after it has 25 been used by SPS before,
Fig. 7 shows this alternative embodiment of the invention for downlink
perfoLmed by a UE. The UE receives a DL assignment on PDCCH in a first
step. The HARQ process ID is included in the PDCCH assignment and the UE
retrieves it from there and selects the correct process. 30 If the previous
reception, RX, for the particular HARQ process was on an BPS resource, then
the US retrieves the stored dynamic NDI value from a memory before the last
step  18 where it indicates downlink assignment and HARQ information to the
HARQ process for the TTI in question. Fig. 8 shows this alternative
embodiment of the invention for downlink performed by a base station such
as an eNodeE. In a 



s first step, a dynamic downlink transmission is scheduled. If the previous
transmission, TX, for the particular HARQ process was on an SPS resource,
then the base station retrieve a stored dynamic NDI value from a memory and
thereafter proceeds with downlink assignment and HARQ 10transmission. Fig.
9 shows this alternative embodiment of the invention for uplink performed
by a base station. In a first step, a dynamic uplink transmission is
scheduled. If the previous reception, RX, for the particular HARQ process
was on an SPS is resource, then the base station retrieves a stored dynamic
NDI value from a memory and thereafter proceeds with uplink grant
transmission. Thus, the method performed by the base station according to
this alternative embodiment comprises the step of storing the 20 last NDI
value that is used for dynamic scheduling for as long as the process is
associated with a semi-persistent resource allocation. The stored NDI value
is retrieved when the SPS usage is revoked and dynamic scheduling is
applied. Fig. 10 shows this alternative embodiment of the invention 25 for
uplink performed by a UE. The UE receives an UL grant on PDCCH in a fil-qt
qtpp The uARQ process Tn is included in the PDCCH grant and the UE
retrieves it from there and selects the correct process. If the previous
transmission, TX, for the particular HARQ process was on an SPS resource,
then the 30 UE retrieves the stored dynamic NDI value from a memory  



19 before the last step where it indicates uplink grant and HARO
information to the HARQ process for the TTI in question. A UE may in said
alternative embodiment comprise means such as a memory for storing the
value of the flag (NDI) for as long as the HARQ process is associated with
a semi-persistent resource allocation and means such as a processing unit
for retrieving the stored NDI value when the BPS usage is revoked and
dynamic scheduling is applied. A base station according said alternative
embodiment may lo comprise means for storing the value of the flag (NDI)
for as long as the HARQ process is associated with a semi-persistent
resource allocation and means for retrieving the stored NDI value when the
SPS usage is revoked and dynamic scheduling is applied. is Yet another
alternative solution to the problem would be to separate the HARQ processes
for SPS and dynamic scheduling in a way that they still use the same HARQ
process ID, but that the respective RNTIs, i.e. the BPS C-RNTI or the
C-RNTI, are used as additional pointers to the realization of the HARQ 20
process, either for BPS or for dynamic scheduling. This includes that state
variables belonging to each HARQ process are treated independent of each
other. In essence, the instances of the two HARQ processes could be
operated simultaneously and independently of each other. For example, 25
there would be both an SP-NDI variable and a normal NDI variable for
dynamic scheduling. Similarly, the soft buffer of both processes would be
used independently.    The present invention may be carried out in other
ways than those specifically set forth herein without departing from
30essential characteristics of the invention. The present  20 embodiments
are to be considered in all respects as illustrative and not restrictive.
21 



ABBREVIATIONS Physical Downlink Control Channel Hybrid ARQ Semi-Persistent
Scheduling Cell Radio Network Temporary Identifier Random Access Radio
Network Temporary  Identifier C-RNTICell Radio Network Temporary Identifier
10 NDINew Data Indicator REFERENCES 15E-UTRA MAC Specification 36.321
v8.2.0.  22 CLAIMS  1. A method in a user equipment, UE, in connection with
a base station in a cellular communication system, for avoiding errors in a
SARQ process, wherein two different scheduling modes are supported, said
modes being dynamic scheduling, where the base station transmits scheduling
messages to the UE to indicate which resources have been allocated for
uplink and downlink transmission, and Semi-persistent scheduling, 



to SPs, where a new transmission is made on pre-assigned resources, SPS
resources, wherein an NDI flag comprised in a scheduling message for SPS
mode is interpreted as indicating either sPS activation or SPS
retransmissions, and an NDI flag comprised in a scheduling message for
dynamic scheduling mode 15 is interpreted as indicating, by toggling of the
flag, a new transmission, comprising the step of - receiving, in a
scheduling message, an indication that dynamically scheduled transmission
will take place; characterized in that 20 - if the transmission that took
place before said indication of a dynamically scheduled transmission was
received for the same HARQ process used SPS resources, then considering the
NDI flag in said received scheduling message to be toggled regardless of
the value of the NDI flag, whereby said 25 indication of a dynamically
scheduled transmission is interpreted as an indication of a new
transmission.  2. The method according to claim 1, wherein said scheduling
message comprises an uplink grant, by means of which the base station
requests a new data transmission from the UE.  23  3. The method according
to claim 2, wherein the UE uses one of the following as an indication that
dynamically scheduled transmission will take place; the scheduling message
is addressed to the C-RNTI or to the Temporary C-RNTI, or was 5 received in
a Random Access response.  4. The method according to claim 1, wherein said
scheduling message comprises a downlink assignment, by means of which the
base station indicates a new data transmission to the Cl!.  5. The method
according to claim 4, wherein the UE uses one 10 of the following as an
indication that dynamically scheduled transmission will take place: the
scheduling message is addressed to the C-RNTI or to the Temporary C-RNTI,
or to the RA-RNT/, i.e. the Random Access ANTI.    6. The method according
to any of the preceding claims, 15 wherein the U8 receives the scheduling
message on a Physical Downlink Control Channel, PDCCH. 



7. A User Equipment, UE, (500) connectable to a base station in a cellular
communication system, said UE being configured to avoid errors in a HARQ
process, wherein two different 20 scheduling modes are supported, said
modes being dynamic scheduling, where the base station transmits scheduling
messages to the UE to indicate which resources have been allocated for
uplink and downlink transmission, and Semi-persistent scheduling, SPS,
where a new transmission is made 25 on pre-assigned resources, BPS
resources, wherein an NDI flag comprised in a scheduling message for SPS
mode is interpreted as indicating either SPS, activation or BPS
retransmissions, and an NDI flag comprised in a scheduling message for
dynamic scheduling mode is interpreted as for indicating, by toggling 30 of
the flag, a new transmission, comprising  24 - a transceiver unit (510)
configured to receive, in a scheduling message, an indication that
dynamically scheduled transmission will take place; characterized in 5 - a
processing unit (520) configured to check if the  transmission that took
place before said indication of a dynamically scheduled transmission was
received for the same RARQ process used SPS resources and to consider the
NDI flag to be toggled regardless of the value of the NDI io flag if said
condition is fulfilled, whereby said indication of a dynamically scheduled
transmission is interpreted as an indication of a new transmission.    8.
The UE according to claim 7, wherein said scheduling message comprises an
uplink grant, by means of which the base is station requests a new data
transmission from the UE.  9. The UE according to claim 8, wherein the UE
is configured to use one of the following as an indication that dynamically
scheduled transmission will take place: the scheduling message is addressed
to the C-RNTI or to the Temporary C- 20 RNTI, or was received in a Random
Access response.  10. The UE according to claim 7, wherein said scheduling
message comprises a downlink assignment, by means of which the base station
indicates a new data transmission to the US. 



11. The UE according to claim 10, wherein the UE i8 25 configured to use
one of the following as an indication that dynamically scheduled
transmission will take place: the scheduling message is addressed to the
C-RNTI or to the Temporary C-RNTI, or to the RA-RNTI, i.e. the Random
Access RNTI.  25  12. The LIE according to any of claims 7-11, wherein the
transceiver unit (510) is configured to receive the scheduling message on a
Physical Downlink Control Channel, PDCCH, 5 13. A method in a base station
in connection with a LIE in a cellular communication system, for avoiding
errors in a HAPQ process, wherein two different scheduling modes are
supported, said modes being dynamic scheduling, where the base station
transmits scheduling messages to the UE to 10 indicate which resources have
been allocated for uplink and downlink transmission, and Semi-persistent
scheduling, SPS, where a new transmission is made on pre-assigned
resources, SPS resources, wherein an NDI flag comprised in a scheduling
message for SPS mode is to be interpreted as indicating SPS, 15 activation
and SPS retransmissions and an NDI flag comprised in a scheduling message
for dynamic scheduling mode is to be interpreted as indicating, by toggling
of the flag, a new transmission, comprising the steps of  indicating, in a
scheduling message to the UE that 20 dynamically scheduled transmission
will take place; characterized in that  if the transmission that took place
before said indication of a dynamically scheduled transmission was sent for
the same HARQ process used SPS resources then setting 25 the NDI flag in
said scheduling message to any value and adopting this value as status for
the HARQ process in question, whereby said indication of a dynamically
scheduled transmission is to be interpreted by the UE as an indication of a
new transmission. 30  



26 14. The method according to claim 13, wherein the step of  setting the
NDI value comprises setting a specific NUT, such as always 1 or always 0. s
15. The method according to claim 13, wherein the step of setting the NDI
value comprises setting an arbitrary value of 0 and 1. 16. A base station
(600) connectable with a UE in a cellular communication system, configured
to avoid errors in a HARQ 10 process, wherein two different scheduling
modes are supported, said modes being dynamic scheduling, where the base
station transmits scheduling messages to the UE to indicate which resources
have been allocated for uplink and downlink transmission, and
Semi-persistent scheduling, SPS, 15 where a new transmission is made on
pre-assigned resources. SPS resources, the base station being configured to
use, in a HARQ process in communication with a UE (500)r an NDI flag to be
interpreted as indicating either SPS activation or SPS retransmissions in a
scheduling message for SPS mode and to 20 use an NDI flag to be interpreted
as indicating, by toggling of the flag, a new transmission in a scheduling
message for dynamic scheduling mode, said base station comprising - a
scheduling unit (601) configured to schedule a dynamic transmission; 25- a
transceiver unit (610) configured to transmit in a scheduling message to
said OE, an indication that dynamically scheduled transmission will take
place; - a processing unit (620) configured to check if the transmission
that took place before said indication of a 30 dynamically scheduled
transmission was sent for the same HARQ process used $PS resources and to
set the NDI flag to 



27 any value and adopt this value as status for the HARQ process in
question if said condition is fulfilled, whereby said indication of a
dynamically scheduled transmission is to be interpreted by the UE as an
indication of a new Stransmission.  17. The base station according to claim
16, wherein the processing unit is configured to always set a specific NDI,
such as always 1 or always 0.  18. The base station according to claim 16,
wherein the processing unit is configured to set the NDI value to an
arbitrary value of 0 and 1. 




