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COMMUNICATION MECHANISM USING DEMODULATION REFERENCE SIGNAL BASED
COMMUNICATION MODE

DESCRIPTION

BACKGROUND OF TEE INVENTION

Field of the invention

The present invention relates to a mechanism for conducting
communications by using a communication mode based on demodulation
reference signals (DMRS). Specifically, the present invention is
related to an apparatus, a method and a computer program product
which provide a mechanism in which a demodulation reference signal
based communication mode can be used on the basis of an improved
DMRS sequence generation procedure, in particular (but not

exclusively) in connection withmultipoint transmission schemes.

Related background Art

Prior art which is related to this technical field can e.g. be
found intechnical specifications according to 3GPPTR 36.819 (e.q.

version 11,1.0).

The following meanings for the abbreviations used in this

specification apply:

BS: base station

CoMP: coordinated multiple point transmission
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DCI: dewnlink control information

DL: downlink

DMRS : demodulation reference signal

DRS: dedicated reference signal

eNB: evoilved node B

ePDCCH: enhanced physical downlink control channel
ID: identification, identifier

LTE: Long Term Evolution

LTE-A: LTE Advanced

MIMO: multiple input multiple output

MU: multiple user

PDSCH: physical downlink shared channel

PCI: physical cell identifier

RNTI: radic network temporary identification
RRC: radioc resource control

RRH: remote radioc head

SU: single user

TP: transmission point

UE: user equipment

UL: uplink

In the last years, an increasing extension of communication
networks, e.g. of wire based communication networks, such as the
Integrated Services Digital Network (ISDN), DSL, or wireless
communication networks, such as the cdma2000 (code division
multiple access) system, cellular 3rd generation (3G) and fourth
generation (4G) communication networks like the Universal Mobkile
Telecommunications System (UMTS}, enhanced communication
networks based e.g. on LTE or LTE-A, cellular 2nd generation (2G)
communication netwerks like the Global System for Mobile
communications (GSM), the General Packet Radio System (GPRS), the
Enhanced Data Rates for Global Evolution (EDGE), or other wireless
communication system, such as the Wireless Local Area Network
(WLAN), Bluetooth or Worldwide Interoperability for Microwave
Access (WiMAX), took place all over the world. Various or-
ganizations, suchas the 3rdGeneration PartnershipProject (3GPP),
Telecoms & Internet converged Services & Protocols for Advanced

Networks (TISPAN), the International Telecommunication Union

2
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(ITU}, 3rd Generation Partnership Project 2 (3GPP2), Internet
Engineering Task Force {(IETF), the IEEE (Institute of Electrical
andElectronics Engineers), theWiMAX Forumand the like areworking
on standards for telecommunication network and access envi-

ronments.

Generally, for properly establishing and handling a communication
connectionbetweenterminal devices or communicationelements such
as a user equipment (UE) and another communication element or user
equipment, a database, a server, etc., one or more intermediate
network elements such as communication network control elements,
support nodes or service nodes are involved which may belong to

different communication network.

Current communication networks are adapted to be capable of MIMO
communications, wherein both SU-MIMO and MU-MIMO scenarios are
to be covered. MIMO is seen as a key technigque in modern cellular
communication systems suchas LTE or LTE-Abasednetworks andrefers
totheuse of multiple antennas at both the transmitter and receiver
sides. That is, both base stations like eNBs and terminal devices
like UEs are equipped with multiple antenna elements intended to
be used in transmission and reception to provide MIMC capabilities

in both UL and DL.

In order to be capable of simultaneously providing a large number
of different users with very high data rates, different com-
munication schemes are considered. One example is the so-called
coordinated multipoint (CoMP) transmission and reception scheme
considerede.g. for LTE-A Rel. 11 as a tool to improve the coverage
of high data rates, the cell-edge throughput, and also to increase
system throughput. CoMP refers to a system where several
geographically distributed antenna nodes cooperate with the aim
of improving the performance of the users served in a common

cooperation area. CoMP in the context of LTE-Advanced involves
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several possible coordinating schemes among access points, such
as coordinated beamforming/scheduling where user data are
transmitted only from a single cell, and Jjoint processing
techniques which require multiple nodes to transmit user data to
the UE. Two approaches are being considered: joint transmission,
which requires multi-user linear precoding, and dynamic cell
selection, where data are transmitted from only one cell that is

dynamically selected.

The following scenarios are selected for the evaluation of DL and
UL CoMP:

- Scenario 1: Homogeneous network with intra-site CoMP

- Scenario 2: Homogeneous network with high Tx power RRHs

- Scenario 3: Heterogeneous networkwith lowpower RRHswithin
the macrocell coverage where the transmission/reception
points created by the RRHs have different cell IDs as the
macro cell

- Scenario d4: Heterogeneous networkwith lowpower RRHswithin
the macrocell coverage where the transmission/reception

points created by the RRHs have the same cell IDs as the

macro cell

DL channels, such as a PDSCH of a communication is associated with
one or more reference signals which are precoded in the same way
as data tec be transmitted so as to enable a terminal device to
estimate communication conditions. A corresponding reference
signal is, for example, a UE specific DMRS which is transmitted

by using the same preccder.

DMRS is introduced, for example, in 3GPP LTE based communication
networks to enable a UE specific demodulation. That is, DMRS is
designed to be UE specific to facilitate fine granular precoding

on the PDSCH, wherein DMRS based transmission modes have become
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important transmission medes in several network implementations
(such as TM9 in LTE Rel. 10 networks).

However, since for the generation of DMRS scrambling sequences
used in a DMRS communication mode a physical cell ID (PCI) is used,

current DMRS transmission modes are not fully UE-specific.

For future communication network standards, such as for 3GPP Rel.
11, DMRS sequence usage shallbe improved. For example, it isplanned
to initialize a scrambling sequence of DMRS e.g. for PDSCH on ports

7~14 on the basis of the following equation (1):

G = (| /2 |+1) (2X +1)- 2" + ngepy

where Cipie 18 an initialization code of the scrambling sequence,
ng is the number of the time slot, X is a calculation parameter
whose value is dynamically selectable from values {x(0), x (1}, ..
x(N-1)} forN>1, whereinN is the number of parameters configurable
for a terminal device, and nscp is a number related to a serving
cell identification. The values to be used for x(n) (0<=n<N) are
configured by UE-specific RRC signaling from the eNB. Regarding
the parameter X, it is considered that it could be determined on
the basis of dynamic signaling with additional bits of DCI format

or tied to a current parameter like ngcip.

Even thoughwith the above approachparameters for the DMRS sequence
are configurable by RRC signaling from the eNB, a degree of a
resulting overhead is rather high, in particular in case the eNB
has to configure the parameters (such as parameter X in equation
1) for each UE.
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Furthermore, when a communication connection is just initialized,
e.g. when RRC is just connected, the UE does not kncw the DMRS
seguence tobeusedsothat aDMRSbasedtransmissionisnotavailable

in the initial phase.

SUMMARY COF THE INVENTION

It is an object of the invention to provide an improved mechanism
for conducting a communication by using a DMRS based communication
mode. Specifically, it is an object of the present invention to
provide an apparatus, amethod and a computer program product which
provide a mechanism in which an improved mechanism for generating
a DMRS sequence for conducting a DMRS based communication mode
is provided allowing to save overhead for e.g. RRC signaling, to
use DMRS based communication also in an initial phase of a

communication connection.

These objects are achieved by the measures defined in the attached

claims.

According to an example of an embodiment of the proposed solution,
there is provided, for example, an apparatus comprising at least
one processor, at least one interface to at least one other network
element, and a memory for storing instructions to be executed by
the processor, wherein the at least one processor comprises a
communication portion configured to conduct with at least one
communication network control element a communication by using
a demodulation reference signal based communication mode for
signals received from the at least one communication network
control element, wherein the processor is further configured to
generate in the demodulation reference signal based communication

mode at least one predefined scrambling sequence of a demodulation
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reference signal, wherein each of the at least one scrambling
sequence comprises a set of calculation parameters being specific
for the respective scrambling seguence, wherein the set of
calculation parameters is configurable during the at least one
communication on the basis of configuration information received
from the at least one communication network control element,
wherein the communicationportionis further configuredto select,
forinitializingeachcoftheat least one scrambling sequencebefore
receiving the configuration information, at least one prede-
termined default value selectable from a set of predetermined
default values for the set of calculation parameters in each of

the at least one scrambling sequence.

Furthermore, according to an example of an embodiment of the
proposed solution, there is provided, for example, a method
comprising conducting a communication with at least one com-
munication network control element by using a demodulation
reference signal based communication mode for signals received
from the, generating in the demodulation reference signal based
communication mode at least one predefined scrambling seguence
of a demodulation reference signal, wherein each of the at least
one scrambling sequence comprises a set of calculation parameters
being specific for the respective scrambling sequence, wherein
the set of calculation parameters is configurable during the at
least one communication on the basis of configuration information
received from the at least one communication network control
element, and selecting, for initializing each of the at least one
scrambling sequence before receiving the configuration in-
formation, at least one predetermined default value selectable
fromaset of predetermineddefault values for thesetof calculation

parameters in each of the at least one scrambling segquence.

According to further refinements, these examples may comprise one

or more of the fecllowing features:
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- the initialization of the at least one scrambling sequence

may be based on

Cinit :(l_ns/2J+1)'(2X+1)'2I6+nscm )

where cCjnit 1S the initialization code, ns is the number of the
time slot, X is the calculation parameter whose value 1s selectable
fromvalues {x(0), x(1), .. x(N-1)} for N>1, wherein N is the number
of parameters configurable fora terminal device and x{n) (0<=n<Ni),

and nserp 18 a number related to a serving cell identification;

- the at least one predetermined default value may be
determined by using an identification element of a terminal device
as a parameter of a preset algorithm; for example, the iden-
tification element of the terminal devicemay be is a radio network

temporary identifier allocated to the terminal device;

- the at least one default value may be determined on the
basis of a physical cell identification element of a cell in which

the communication is conducted;

- the at least one selected predetermined default value may
be used for the set of calculation parameters until a control
signaling is received comprising an indication to reconfigure the
set of calculation parameters to values being different to the

at least cone selected default value;

- aselecticonof the at least onedefault valuemay be conducted
on the basis of one of a preset instruction for the demodulation
reference signal communicationmode, or an information indicating
which default value is to be set, the information being received

via a control signaling;

- the above described measure may be implemented in a
communication element or terminal device, in particular a user
equipment of a Long Term Evolution or Long Term Evolution Advanced

communication network.
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According to an example of an embodiment of the proposed solution,
there is provided, for example, an apparatus comprising at least
one processor, at least one interface to at least one other network
element, and a memory for storing instructions to be executed by
the processor, wherein the at least one processor comprises a
communication control portion configured to control and conduct
a communication with at least one terminal device by using a
demodulationreference signal based communicationmode for signals
transmitted to the at least one terminal device, wherein the
processor is further configured to apply in the demodulation
reference signal based communication mode at least one scrambling
sequence of a demodulation reference signal, wherein each of the
at least one scrambling sequence comprises a set of calculation
parameters for the respective scrambling sequence, wherein the
set of calculation parameters is configurable during the at least
one communication on the basis of configuration information
transmitted to the at least one terminal device, wherein the
communication control portion is further configured to use, in
an initial phase of the at least one communication, at least one
predetermined default value selectable froma set of predetermined
default values for the set of calculationparametersbefore sending

the configuration infermation.

Furthermore, according to an example of an embodiment of the
proposed solution, there is provided, for example, a method
comprisingcontrollingandconductingacommunicationwithat ieast
one terminal device by using a demodulation reference signal based
communication mode for signals transmitted to the at least one
terminal device, applying in the demodulation reference signal
based communication mode at least one scrambling sequence of a
demodulation reference signal, wherein each of the at least one
scrambling sequence comprises a set of calculation parameters for
the respective scrambling sequence, wherein the set of calculation
parameters is configurable during the at least one communication

on the basis of configuration information transmitted to the at



10

15

20

25

30

WO 2013/139042 PCT/CN2012/072978

least one terminal device, and using, in an initial phase of the
at least one communication, at least cone predetermined default
value selectable from a set of predetermined default values for
the set of calculationparameters before sending the configuration

information.

According to further refinements, these examples may comprise one

or more of the following features:

— in the initial phase the at least one scrambling sequence

may be based on

Cinit =(|_”s/2J+1)'(2X+1)'216+nsc1D ()

where ¢cinie 1s the initialization code, ng; is the number of the
time slot, Xis the calculation parameter whose value is selectable
fromvalues {x(0), x(1), ..x(N~-1)} for N>1, wherein N is the number
of parameters configurable foraterminal deviceand x {n) (0<=n<N),

and ngcip 18 a number related to a serving cell identification:

- the at least one predetermined default value may be
determined by using an identification element of the terminal
device as a parameter of a preset algorithm; for example, the
identificationelement of the terminal devicemaybe aradionetwork

temporary identifier allocated to the terminal device;

- the at least one predetermined default value may be
determined on the basis of a physical cell identification element

of a cell in which the terminal device is located;

- the calculation parameter may be changed to a value being
different to the default value and a control signaling may be sent
to the terminal device indicating the change of the calculation

parameter;

-aninformation indicatingwhichpredetermineddefault value
is to be used in the initial phase may be sent to the terminal

device by using a control signaling;

10
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- the above described measures may be implemented in a
communication network control element or base station, in
particular an evolved ncde B of a Long Term Evolution or Long Term

Evolution Advanced communication network.

In addition, according to examples of the proposed soluticn, there
isprovided, forexample, acomputer programproduct for a computer,

comprising software code portions for performing the steps of the
above defined methods, when said product is run on the computer.

The computer program product may comprise a computer-readable
mediumonwhichsaidsoftware codeportions are stored. Furthermore,
the computer program product may be directly loadable into the
internal memory of the computer and/or transmittable via a network

by means of at least one of upload, download and push procedures.

By virtue of the proposed soluticns, it is possible to provide
a mechanism for conducting a communication by using a DMRS based
communication mode on the basis of a UE specific DMRS sequence
also at an initial phase of the communication wherein overhead
by extensive RRC signaling can also be avoided. Specifically, it
is possible tomake the DMRS fully UE specific, so the DMRS sequence
generation can be decoupled from cell specific DMRS, allowing to

support for example 3GPP Rel.ll CoMP,

The above and still further objects, features and advantages of
the invention will become more apparent upon referring to the

description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

11
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Fig. 1 shows a diagram illustrating a communication network
configuration where examples of embodiments of the invention are

implemented.

Fig. 2 shows a flowchart illustrating a processing executed in
a communication element according to examples of embodiments of

the invention.

Fig. 3 shows a flowchart illustrating a processing executed in
a communication network control element according to examples of

embodiments of the invention.

Fig. 4 shows a block circuit diagram of a communication element
including processing portions conducting functions according to

examples of embodiments of the invention.

Fig. 5 shows a block circuit diagram of a communication network
control element including processing portions conducting

functions according to examples of embodiments of the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

Inthe following, examples and embodiments of the present invention
are described with reference to the drawings. For illustrating
the present invention, the examples and embodiments will be
describedinconnectionwithacellular communicationnetworkbased
on a 3GPP LTE or LTE-A system. However, it is to be noted that

the present invention is not limited to an applicaticn using such

12
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types of communication system, but is also applicable in other

types of communication systems and the like.

A basic system architecture of a communication network where
examples of embodiments of the invention are applicable may
comprise a commonly known architecture of one or more communication
systems comprising a wired or wireless access network subsystem
and a core network. Such an architecture may comprise cne or more
access network control elements, radio access network elements,
access service network gateways or base transceiver stations, such
as a base station (BS) or eNB, which control a coverage area also
referred to as a cell and with which one or more communication
elements or terminal devices such as a UE oxr another device having
a similar function, such as a modem chipset, a chip, a module etc.,
which can also be part of a UE or attached as a separate element
to a UE, or the like, are capable to communicate via one or more
channels for transmitting several types of data. Furthermore, core
network elements such as gateway network elements, policy and
charging control network elements, mobility management entities

and the like may be comprised.

The general functions and interconnections of the described
elements, which also depend on the actual network type, are known
to those skilled in the art and described in corresponding
specifications, so that a detailed description thereof is omitted
herein. However, it is to be noted that several additional network
elements and signaling links may be employed for a communication
to or from a communication element like a UE or a communication
network control element like an eNB, besides those described in

detail herein below.

13
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Furthermore, the described network elements, such as terminal
devicesorcommunicationelements likeUEs orcommunicationnetwork
control elements like BSs c¢r eNBs and the like, as well as
corresponding functions as described herein may be implemented
by software, e.g. by a computer program product for a computer,
and/or by hardware. In any case, for executing their respective
functions, correspondinglyuseddevices, nodes ornetworkelements
may comprise several means and components {not shown) which are
required for control, processing and communication/ signaling
functionality. Such means may comprise, for example, one or more
processor units including one or more processing portions for
executing instructions, programs and for processing data, memory
means for storing instructions, programs and data, for serving
as a work area of the processor or processing portion and the like
(e.g. ROM, RAM, EEPROM, and the like}, input means for inputting
dataandinstructionsbysoftware {(e.g. floppydisc, CD-ROM, EEPROM,
and the like), user interface means for providing monitor and
manipulation possibilities to a user (e.g. a screen, a keyboard
and the like), interface means for establishing links and/or
connections under the control of the processor unit or portion
(e.g. wired and wireless interface means, an antenna, etc.) and
the like. It is to be noted that in the present specification
processing portions should not be only considered to represent
physical portions of one or more processors, but may also be
considered as a logical division of the referred processing tasks

performed by one or more processors.

With regard to Fig. 1, a diagram illustrating a general con-
figurationofacommunicationnetworkwhereexamples of embodiments
of the invention are implemented. It is to be noted that the
configuration shown in Fig. 1 shows only those devices network
elements and parts which are useful for understanding principles
underlying the examples of embodiments of the invention. As also

known by those skilled in the art theremay be several other network

14
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elements or devices involved in a connection Dbetween the
communication elements (UEs} and the network which are omitted

here for the sake of simplicity.

In Fig. 1, a communication network configuration is illustrated
inwhichexamples of embodiments of theinventionare implementable.
The network according to Fig. 1 is for example based on 3GPP LTE
or LTE-A specifications and employs a CoMP architecture according
to above described scenario 4. That is, the configuraticn is that
of a heterogeneous networkwith low power RRHs within the macrocell
coverage where the transmission/reception points created by the

RREs have the same cell IDs as the macro cell.

itistobenotedthat thegeneral functionsoftheelementsdescribed
in connectionwith Fig. 1 as well as of reference points/interfaces
therebetween are known to those skilled inthe art sothat adetailed
description therecf is omitted here for the sake of simplicity.
Furthermore, it is to be noted that the principles of the examples
of embodiments of the present invention functionalso in connection
with a network being based on a different configuration, such as
a network employing e.g. a CoMP architecture according to one of
scenarioslto 3, oranetworkusinganother transmission/reception

mechanism being different to CoMP.

As shown in Fig. 1, in the exemplary communication network, a
macrocell representing a main coverage area of a communication
network control element like an eNB 10 is provided. Connected to
the eNB 10, e.g. via optical fibers or the like (not shown), several
low transmission power RRHs 15 having e.g. omni-antennas are
provided. The RRHs 15 form respective TPs with a corresponding
coverage indicated by the dashed circles. The eNB 10 is able to

conduct MIMO operations, wherein users (UEs), such as UE 20, is

15
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located somewhere in the cell and can communicate with one or more

TPs.

As described above, it is possible that in a DMRS communication
mode the parameters used for generating the DMRS scrambling
sequence can be individually configured by the eNB 10 with
respective control signaling, e.g. RRC signaling. In oxder to save
overhead caused by the per-UE RRC signaling, one apprcach is to
usedefault values for calculationparameters, suchas of parameter

X according to eguation {(1).

By means of such default values, a UE 20 can generate a scrambling
sequence based on e.g. eguation (1) before receiving any RRC
signaling for {re-)configuring the scrambling sequence. For
example, the default values are set such that the most common and

the most interesting communication scenarios are covered.

A first comparative example, as a possibility for setting such
default values, a default value of X is set to a value which equals

to a physical cell ID.

However, in such a case, in a network configuration as depicted
inFig. 1, for example (i.e. ina CoMP scenario 4), there are several
TPs within one cell, i.e. there is a relative great coverage of
one cell and a relative large number of UEs being located inside
{i.e. more than UE 20 shown in Fig. 1), wherein all TPs share the
same PCI. Hence, in case the default value for generating a DMRS
sequence is decided by a physical cell ID, then cne cell can only
have, for example, 4 layersof MUMIMOoperation (two DMRS sequences,
toggled by nserp in DCI, and two DMRS ports each {indicated in DCI

as well)). This is however no sufficient in many cases.

16
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On the other hand, when in the above situation the eNB 10 signal
to every UE an indication to use some “virtual cell ID” or the
like, e.g. by means of UE specific RRC signaling, the spatial reuse

capability is greatly limited.

While in case of using a network using an architecture according
CoMP scenario 1, 2 or 3, the above described number of 4 layers
of MU MIMO operation may be sufficient (since each TP belongs to
one cell), since the number of UE connecting to each TP/cell is
limited for PDSCH, the situation may be different for other
communication modes. For example, when considering a DMRS based
communication mode using ePDCCH, other issues are to be considered
for all CoMP scenarios. The ePDCCH may be multiplexed with other
channels such as PDSCH or other ePDCCH for the same or a different
UE. However, when using ePDCCH, there is no transmission c¢f DCI
beforehand which can convey the information regarding parameters
for DMRS sequence generation since the ePDCCH is carrying the DCI
itself. Whenusing adefault value for the DMRS sequence generation
based on the physical cell ID, then limitation of ePDCCH MU is

quite severe.

Therefore, according to examples of embodiments of the invention,
further approaches for setting or defining default values are
provided by means of which it is possible, for example, to generate
a DMRS sequence which allows to keep a certain level of multi-user
pairing probably (for example, two UEs can use different DMRS

sequences so that pairing them is possible).

Generally, according to examples of embodiments of the invention,
the terminal device, i.e. UE 20, can generate multiple DMRS
sequences. Each DMRS sequence is decided seperately by a set of

input parameters. The input parameters (or calculationparameters)
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are part of an algorithmbasedon e.g. equation (1). Usually, i.e.
in the ongoing commucication, these input parameters includes at
least some parameters which are configured by the eNB 10, e.g.
via a corresponding contrel signaling like RRC signaling. However,
before the signaling and hence the corresponding setting in-
formation for the parameters are received from the eNB 10, the
UE20Quse somedefault values togenerate the DMRS sequences, wherein
the default settings can be kept during at least a part of the
ongoing communication {(i.e. an immediate reconfiguration by eNB
signaling is not necessary in any case). Specifically, the UE 20
use default wvalues for DMRS sequence initialization before
receiving corresponding values which are configured by eNB. In
case the UE 20 generates, for example, multiple DMRS sequences,
each of these DMRS sequences has one default initialization value.
At least one of the default initialization values is based on a
UE ID, for example includes the UE_ID or RNTI or is calculated
on the basis thereof. On the other hand, at least another default
value (used for initializing another DMRS seguence) is based or

includes, for example, a cell specific value, e.g. the PCI,

According to examples of embodiments of the invention, in case
it is assumed that the number of calculation parameters, such as
of parameter X in equation (2) which can be configured to one UE
is N, then different default values are predetermined for each
X and stored in the UE. For example, in case N=2, then two default
parameters, such as x{0) and x(1), are predetermined and define

each a separate default value.

According to examples of embodiments of the invention, at least
one of the default parameters for X has a value which is decided
by the UE_ID. For example, the value of a corresponding parameter
X {e.g. x{1)) is a value derived by X(i)=F(UE_ID), wherein F is

a preset mathematic function.
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According to examples of embodiments of the invention, at least
other of the default values for the calculation parameters is
determined on the basis of a cell identifier, for example. That
is, in case the number N is 2, for example, the default value of
x(0)=PCI while the default value of x(1)=UE ID%504 (i.e. mod (X,
504) resulting in [0, 5C03]). With this two default values for the
calculation parameters according to e.g. X of equation (1}, in
a DMRS communication mode, cell specific and UE specific DMRS
seguences canbeusedeveninthe initial phase of the communication,
i.e. in a time pericd where no control signaling such as a RRC
signaling carrying configuration information has been exchanged.
The initial settingsmayalscbemaintainedevenafter suchacontrol
signaling was possible, e.g. in case the initial setting is deemed

by a network controller to be proper.

In case the number of Nis 3 (or evenmore than three), cther setting
options for default values are conceivable. For example, according
to one example of embodiments of the invention, default values
ofe.g. x(0)=x{1)=PCI are set, whiledefault valueof x(2)=F(UE_ID)},
with F being a mathematic function or the like. Another example
is represented, for example, by default wvalues of x(0)=PCI,
x(1)=F1(UE_ID)andx(Z}mFZ(UE_ID)(whereinFlandFZarerespective

different mathematic functions or the like).

According to an example of embodiments of the invention, as an
UE identifier (UE ID) a generic UE identification, such as the

RNTI, or other suitable type of identification is used.

According to examples of embodiments of the invention, in case
there are more than one possibilities for default values (i.e.
N>1), the eNB 10 indicates which default value for the calculation
parameter (e.g. x{0), x(1) etc.) is to be used by a suitable
information comprised e.g. in DCI. According to further examples

of embodiments of the invention, such as in case of a communication
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using ePDCCH DMRS, the communication is based on a default value
which is preset (such as x(0)), or on a default value which is
instructed from the eNB to the UE via a suitable signaling, such
as a suitable RRCmessage. That is, for setting the correct default
value, the UE 10 should use a preset x(i), wherein the value of
“i” is pre-stored in a memory of the UE 10, or the like, or wherein
the value i1f “i” is signaled via a corresponding signaling, such

as a suitable RRC message.

By means of a communication mechanism according to examples of
embodiments of the invention, when a default DMRS seguence is
suitably selected, it can be adapted to a most common case, so
that there is no immediate requirement for the network to configure
a large number UEs at any time. That is, it is possibkble to use
the default setting (i.e. DMRS sequence based on default values,
for example) not only in an initial phase, but also beyond it.
Furthermore, by means of using the default values (the default
DMRS sequence), it ispossible toconduct a DMRS based communication
using a DMRS sequence also without executing a specific RRC
configuration, so that the eNB 20 can already use cell specific
DMRS sequence or UE specific sequence, e.g. by switching between
x (0} and x(1). Hence, advantages of both 3GPP Rel.8 DRS (generated
by UE_ID) and 3GPP Rel.10 DMRS (generated by PCI) can be obtained

simultanecusly.

Furthermore, by means of a communication mechansim according to
examples of embodiments of the invention, by using e.g. the UE ID
for determining an default initialization value of calculation
parameters (such as e.g. x{l) as indicated above)}, the DMRS
sequences can be randomized among users. Thus, a need for using
RRC signalling to update DMRS sequence allocations can be reduced.
This is particular useful, for example, for eNB implementation
examples where DMRS orthogonalization (same sequence, different
port) is only required for SU-MIMO (while in MU-MIMC, it is safe

to pair two users up with different DMRS sequence
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(quasi-orthogonal) ). By means of the examples of embodiments of
theinvention, it ispossibletoavoidaprocessingwhereascheduler
has to carefully pair users up to prevent DMRS conflicts (i.e,.
a situation where two users have the same DMRS seguence and port,
wherein then DMRS for two users can not be discriminated), since

each UE is using a different sequence.

Fig. 4 shows a flowchart illustrating a processing executed in
a terminal device or communication element like the UE 20 of Fig.
1 according to examples of embodiments of the invention in a
mechanism for conducting communications using DMRS based

communication mode.

InstepS10, acommunicationwithat least one communicationnetwork
control element such as eNB 10 is started to be conducted wherein
a DMRS based communication mode is used. The communication is

further based on CoMP as shown e.g. in Fig. 1.

In step S20, in an initial phase of the communication, the UE 20
begins to generate one or more DMRS scrambling sequences. For this
purpose, a default vaiue of calculation parameters (such as x{0),
x{1) for parameter X of equation (1)) is selected for each generated
DMRS sequence. As described above, at least one cof the default
values is determined on the basis of a UE_ID element, such as RNTI,
of the terminal device, while another default value is based on
the PCI of the cell in which the UE 20 is located, for example.
The selection of the default value to be used for the respective
DMRS sequence is e.g. based on a preset instruction or based on
an information received from the eNB, for example (indication of

“i” for selecting a respective x(i)).

In step S30, the DMRS sequence(s) is (are) configured by using
the selected default values for the calculation parameters. Thus,

the communication can bes initilalized.
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In step 5S40, it is determined whether a configuration information
for the DMRS sequence is received from the eNB 10, e.g. by a
corresponding RRC signaling. As indicated above, the DMRS
sequence (s) can be re-configured by corresponding information

received from the eNE 10, e.g. during the communication.

In case the decision in step 340 is negative, the process returns
to step $30 where the communication is continued by using the DMRS
sequence based on the default wvalue. Otherwise, 1in case a
configuration information is received indicating the necessity
to change the DMRS sequence {i.e. to use another calculation
parameter being different to the default value), step SO0 is
executed where the respective DMRS sequence 1is reconfigured

according to the changed parameter set.

That is, the UE 20 can use the default value for the calculation
parameters until a control signaling is received from the eNB
comprisinganindicationtoreconfigurethecalculationparameters

to values being different to selected default value.

Fig. 5 shows a flowchart illustrating a processing executed in
a communication network control element like eNB 10 of Fig. 1
according toexamples of embodiments of the inventioninamechanism

for conducting communications using DMRS based communicationmode.

In step S110, a communication with at least one communication
element such as UE 20 is started to be conducted wherein a DMRS
based communication mede is used. The communication is further

based on CoMP as shown e.g. in Fig. 1.

In step $120, in an initial phase of the communication, the eNB

10 uses for a DMRS scrambling sequences used in the DMRS based
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communicationmode adefault value of calculation parameters (such
as x(0), x(1) for parameter X of equation (1)) As described above,
at least one of the default values is determined on the basis of
a UE_ID element, such as RNTI, of the terminal device or UE 20
with which the communicaticon is conducted, while ancther default
value is based on the PCI of the cell, for example. The default
value to be used for the DMRS sequence is e.g. selected according
to a preset instruction or an information indicating the selected
default value is sent to the UE 20, for example (indication of

“i” for selecting a respective x(1i)).

In step 8130, the DMRS sequence (s} is (are) configured by using
the selected default values for the calculation parameters. Thus,

the communication can be initialized.

In step S140, it is determined that the DMRS sequence is to be
reconfigured, and a corresponding calculation parameter is

determined.

In step S150, a configuration information for changing the DMRS
sequence is sent tothe UE 20, e.g. by a corresponding RRC signaling.
As indicated above, the DMRS sequence(s) can be re-configured by
corresponding information received from the eNB 10, e.g. during
the communication. Furthermore, the respective DMRS sequence 1s

reconfigured according to the changed parameter set.

In Fig. 4, a block circuit diagram illustrating a configuration
of a communication element or terminal device, such as of UE 20
shown in Fig. 1, is shown, which is configured to implement the
processing for DMRS based communication as described in connection
with the examples of embodiments of the invention. It is to be
noted that the communication element or UE 20 shown in Fig. 4 may

comprise several further elements or functions besides those
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described herein below, which are omitted herein for the sake of
simplicity as they are not essential for understanding the
invention. Furthermore, even though reference is made to a UE,
the communication element may be also another device having a
similar function, such as a modem chipset, a chip, a mecdule etc.,
which can also be part of a UE or attached as a separate element

to a UE, or the like.

The communication element cr UE 20 may comprise a processing
function or processor 21, such as a CPU or the 1like, which executes
instructions given by programs or the like related to the above
described communication mechanism using the DMRS communication
mode. The processor 21 may comprise one or more processing portions
dedicated to specific processing as described below, or the
processingmaybe run in a single processor. Portions for executing
such specific processingmay be also provided as discrete elements
or within one or more further processors or processing poertions,
such as in one physical processor 1ike a CPU or in several physical
entities, for example. Reference sign 22 denotes transceiver or
input/output (I/0) units or interfaces connected to the processor
21. The I/0 units 22 may be used for communicating with elements
of the access network, such as a communication network control
element like eNB 10 or RRH 15. The I/0 units 22 may be a combined
unit comprising communication equipment towards several of the
network element in question, or may comprise a distributed
structurewithapluralityofdifferent interfaces for eachnetwork
element in question. Reference sign 23 denotes a memory usable,
for example, for storing data and programs to be executed by the

processor 21 and/or as a working storage of the processor 21.

The processor 21 1s configured to execute processing related to
the above described communication mechanism using the DMRS

communication mode, for example. In particular, the processor 21
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comprises a sub-portion 211 as a processingportionwhich is usable
for establishing the communication connection {(e.g. amultipoint
transmissilon communication or the like). The portion 211 may be
configured to perform processing according to step S10 according
to Fig. 2, for example. Furthermore, the processor 21 comprises
a sub-portion 212 as a processing portion which is usable as a
portion for selecting inan initialization phase the default value
for the calculation parameter(s) to be used for generating the
DMRS sequence(s). The portion 212 may be configured to perform
aprocessing according to step 520 according to Fig. 2, for example.
Moreover, the processor 21 comprises a sub-portion 213 as a
processing portion which is usable as a portion for conducting
a calculation parameter change processing when receiving
configuration information from the eNB. The portion 213 may be
configured to perform processing according to steps S40 and S50
according to Fig. 2, for example. In addition, the processor 21
may comprise a sub-portion 214 as a processing portion which is
usable as a portion for (re-)configuring the DMRS sequence
(generation thereof). The portion 214 may be configured to perform
a processing according to steps S30 and S50 according to Fig. 2,

for example.

In Fig. 5, a block circuit diagram illustrating a configuration
of a communication network control element, such as of eNB 10,
is shown, which is configured to implement the processing for DMRS
based communication as described in connection with the examples
of embodiments ¢f the invention. It is to be noted that the
communication network control element or eNB 10 shown in Fig. 5
may comprise several further elements or functions besides those
described herein belew, which are omitted herein for the sake of
simplicity as they are not essential for understanding the
invention. Furthermore, even though reference is made to an eNB,
the communication networkelementmaybe alsoanother device having

a similar function, such as a modem chipset, a chip, a module etc.,
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which can also be part of a controeol element or BS or attached as

a separate element to a BS, or the like.

The communication network contrcol element or eNB 10 may comprise
a processing function or processor 11, such as a CPU or the like,
which executes instructions given by programs or the like related
to the communication mechanism using the DMRS based communication
mode. The processor 11 may comprise one or more processing portions
dedicated to specific processing as described below, or the
processingmay be run in a single processor. Portions for executing
such specific processingmay be also provided as discrete elements
or within one or more further processors or processing portions,
such as in one physical processor like a CPU or in several physical
entities, for example. Reference sign 12 denote transceiver or
input/output (I/0) units (interfaces) connected to the processor
11. The I/0 units 12 may be used for communicating with a
communication element like UE 20. The I/0 unit 12 may be a combined
unit comprising communication equipment towards several network
elements, or may comprise adistributed structure with a plurality
of different interfaces for different network elements. Reference
sign 13 denotes a memory usable, for example, for storing data
and programs to be executed by the processor 11 and/or as a working

storage of the processor 11,

The processor 11 is configured to execute processing related to
the above described communication mechanism using the DMRS based
communication mode. In particular, the processor 11 comprises a
sub-portion 111 as a processing portion which is usable for
establishing the communication connection (e.g. a multipoint
transmission communication or the like). The portion 111 may be
configured to perform processing according to step 8110 according
to Fig. 3, for example. Furthermore, the processor 11 comprises
a sub-portion 112 as a processing portion which is usable as a
portion for determining in an initlalization phase the default
value for the calculation parameter(s) to be used for the DMRS

sequence({s). The portion 112 may be configured to perform a
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processing according to step S120 according to Fig. 3, for example.
Moreover, the processor 11 comprises a sub-portion 113 as a
processing portion which is usable as a portion for conducting
a calculation parameter change processing. The portion 113 may
be configured to perform processing according to steps S140 and
5150 according to Fig. 3, for example. In addition, the processor
11 may comprise a sub-portion 114 as a processing portion which
is usable as a portion for (re-) configuring the DMRS sequence.
The portion ll4 may be configured to performa processing according

to steps 5130 and S150 according to Fig. 3, for example.

According to further examples of embodiments of the invention,
there is provided an apparatus comprising communicaticn means for
conducting with at least one communicationnetwork control element
a communication by using a demcdulation reference signal based
communication mode for signals received from the at least one
communication network control element, and a processor for
generating in the demodulation reference signal based commu-
nication mode at least one predefined scrambling sequence of a
demodulation reference signal, wherein each of the at least one
scrambling sequence comprisesasetofcalculationparametersbeing
specific for the respective scrambling sequence, wherein the set
of calculation parameters is configurable during the at least one
communication on the basis of configuration information received
from the at least one communication network control element,
wherein the communication means further selects, for initializing
each of the at least one scrambling sequence before receiving the
configuration information, at least one predetermined default
value selectable from a set of predetermined default values for
the set of calculation parameters in each of the at least one

scrambling sequence.

Furthermore, according toexamples of embodiments of the invention,
there is provided an apparatus comprising communication control

means for controlling and conducting a communication with at least
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one terminal device by using a demodulation reference signal based
communication mode for signals transmitted to the at least one
terminal device, and a processor for applying in the demodulation
reference signal based communication mode at least one scrambling
sequence of a demodulation reference signal, wherein each of the
at least one scrambling sequence comprises a set of calculation
parameters for the respective scrambling sequence, wherein the
set of calculation parameters is configurable during the at least
one communication on the basis of configuration information
transmitted to the at least one terminal device, wherein the
communication control means uses, in an initial phase of the at
least one ceommunication, at least one predetermined default value
selectable from a set of predetermined default values for the set
of calculation parameters before sending the configuration

infermation.

For the purpose of the present invention as described herein above,

it should be noted that

- an access technology via which signaling is transferred to and
from a network element may be any technology by means of which
anetwork element or sensor node can access another network element
or node (e.qg. via a base station or generally an access node).
Any present or future technology, such as WLAN (Wireless Local
Access Network), WiMAX (Worldwide Interoperability for Microwave
Access), LTE, LTE-A, Bluetooth, Infrared, and the like may be used;
although the above technclogies are mostly wireless access
technologies, e.g. in different radio spectra, access technology
in the sense of the present invention implies also wired
technologies, e.g. IPbasedaccess technologieslikecablenetworks
or fixed lines but also circuit switched access technologies;
access techneleogies may be distinguishable in at least two
categories or access domains such as packet switched and circuit
switched, but the existence of more than two access domains does

not impede the invention being applied thereto,
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- usable communication networks, stations and transmission nodes
may be or comprise any device, apparatus, unit or means by which
a station, entity or other user equipment may connect to and/or
utilize services offered by the access network; such services
include, among others, data and/or {audio-) visual communication,

data download etc.;

- a user equipment or communication network element (station) may
be any device, apparatus, unit or means by which a system user
or subscriber may experience services froman access network, such
as a mobile phone or smart phone, a personal digital assistant
PDA, or computer, oradevice havinga corresponding functionality,
such as a modem chipset, a chip, a module etc., which can also
be part of a UE or attached as a separate element to a UE, or the
like;

- method steps likely to be implemented as software code porticns
and being run using a processor at a network element or terminal
(as examples of devices, apparatuses and/or modules thereof, or
as examples of entities including apparatuses and/or modules for
it), are software code independent and can be specified using any
known or future developed programming language as long as the

functionality defined by the method steps is preserved;

~ generally, any method step is suitable to be implemented as
software or by hardware without changing the idea of the invention

in terms of the functionality implemented;

- method steps and/or devices, apparatuses, units or means likely
to be implemented as hardware components at a terminal or network
element, or any mcdule(s) therecof, are hardware independent and
can be implemented using any known or future developed hardware
technology or any hybrids of these, such as a microprocessor or
CPU (Central Processing Unit), MOS (Metal Oxide Semiconductor),
CMOS (Complementary MOS), BiMOS (Bipolar MOS), BiCMOS (Bipolar
CMOS), ECL (Emitter Coupled Logic), TTL (Transistor-Transistor
Logic), etc., using for example ASIC (Application Specific IC
{Integrated Circuit)) components, FPGA (Field-programmable Gate

Arrays) components, CPLD (Complex Programmable Logic Device)
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components or DSP (Digital Signal Processor) components; in
addition, any method steps and/or devices, units or means likely
to be implemented as software components may for example be based
on any security architecture capable e.g. of authentication,

authorization, keying and/or traffic protection;

- devices, apparatuses, units or means can be implemented as
individual devices, apparatuses, units or means, but this does
not exclude that they are implemented in a distributed fashion
throughout the system, as long as the functionality of the device,
apparatus, unit or means is preserved; for example, for executing
operations and functions according to examples of embodiments of
the invention, one or more processors may be used or shared in
the preocessing, or one or more processing sections or processing
portions may be used and shared in the processing, wherein one
physical processor or more than one physical processor may be used
for implementing one or more processing portions dedicated to

specific processing as described,

-anapparatusmaybe representedbya semiconductor chip, achipset,
or a (hardware) module comprising such chip or chipset; this,
however, does not exclude the possibility that a functionality
of an apparatus or module, instead of being hardware implemented,
be implemented as software ina {software) module such as a computer
program or a computer program product comprising executable

software code portions for execution/being run on a processor;

- a device may be regarded as an apparatus or as an assembly of
more than one apparatus, whether functionally in cooperation with
each other or functionally independently of each other but in a

same device housing, for example.

As described above, there is provided a mechanism for conducting
a communication between at least one communication network control
element such as an eNB and at least one communication element such
as a UE wherein a DM RS based communication mode is used. DMRS
(scrambling) segquences are generated wherein each OMRS sequence

comprises a set of calculation parameters being specific for the
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respective DMRS sequence, whereinthe set of calculationparameters
isconfigurable by the eNBduring communication. Forinitializing
each of the at least one scrambling sequence before receiving the
configuration information, i.e. in an initial phase of the
communication, apredetermineddefault valuebasedone.g. anUE_ID
and being selectable from a set of predetermined default values

isused for the set of calculation parameters in each DMRS seguence.

Although the present invention has been described herein before
with reference to particular embodiments thereof, the present
invention is not limited thereto and various modifications can

be made thereto.
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What is claimed is:

1. An apparatus comprising
at least one processor,

at least one interface to at least one other network element,

and

a memory for storing instructions to be executed by the

processor, wherein
the at least one processor comprises

a communication portion configured to conduct with at least
one communicationnetwork control element a communicationbyusing
a demodulation reference signal based communication mode for
signals received from the at least one communication network

control element, wherein the processor is further configured

to generate in the demodulation reference signal based
communication mode at least one predefined scrambling seguence

of a demodulation reference signal,

wherein each of the at least one scrambling sequence
comprises a set of calculation parameters being specific for
the respective scrambling sequence, wherein the set of
calculation parameters is configurable during the at least
one communication on the basis of configuration information
received from the at least one communication network control

element,

wherein the communication portion is further configured to
select, for initializing each of the at least one scrambling
sequence before receiving the configuration information, at least
one predetermined default wvalue selectable from a set of
predetermined default values for the set of calculation parameters

in each of the at least one scrambling sequence.
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2. The apparatus according to claim 1, wherein

the initialization of the at least one scrambling sequence

is based on

Co = (L7 /2] +1)- (2X +1)- 2 4 nigey (1)

where cCipie 18 the initialization code, ng is the number of the
time slot, Xis the calculation parameter whose value is selectable
fromvalues {x(0), x{(1), .. x(N-1)} for ¥>1, wherein N is the number
of parameters configurable foraterminal deviceand x (n) (0<=n<iN),

and ngerp 15 a number related to a serving cell identification.

3. The apparatus according to claim 1 or 2, wherein

the at least one predetermined default value is determined
by using an identification element of a terminal device as a

parameter of a preset algorithm.

4. The apparatus according to claim 3, wherein the identification
element of the terminal device is a radio network temporary

identifier allocated to the terminal device.

5. The apparatus according to any of claims 1 to 4, wherein the
at least one default value is determined on the basis of a physical
cell identification element of a cell in which the communication

is conducted.

6. The apparatus according to any of claims 1 to 5, wherein the

communication portion is further configured to use the at least
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one selectedpredetermineddefault value for the set of calculation
parameters until a control signaling is received comprising an
indication to reconfigure the set of calculation parameters to

values being different to the at least one selected default value.

7. The apparatus according to any of claims 1 to 6, wherein the
communication portion is further configured select the at least

one default value on the basis of one of

a preset instruction for the demodulation reference signal

communication mode, or

an informaticn indicating which default value is to be set,

the information being received via a contrcl signaling.

8. The apparatus according to any of claims 1 to 7, wherein the
apparatus is comprised in a communication element or terminal
device, in particular a user equipment of a Long Term Evolution

or Long Term Evolution Advanced communication network.

9. A method comprising

conducting a communication with at least one communicatiocon
network control element by using a demodulation reference signal

based communicetion mede for signals received from the,

generating in the demodulation reference signal based
communication mode at least one predefined scrambling seguence

of a demodulation reference signal,

wherein each of the at least one scrambling sequence comprises
a set of calculation parameters being specific for the respective
scrambling sequence, wherein the set of calculation parameters
is configurable during the at least one communication on the basis
of configuration information received from the at least one

communication network control element, and
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selecting, for initializing each of the at least one
scrambling sequence before receiving the configquration in-
formation, at least one predetermined default value selectable
fromaset of predetermineddefault values for the set of calculation

parameters in each of the at least one scrambling sequence.

10. The method according to claim 9, wherein

the initialization of the at least one scrambling seguence

is based on

Cox = (L7 /2] +1)-(2X +1)-2% 4 gy (1)

where cCiyjr 1s the initialization code, ng is the number of the
time slot, Xis the calculation parameter whose value is selectable
fromvalues {x(0), x{1), ..x(N-1)} for N>1, wherein N is the number
of parameters configurable foraterminal device and x {n) (0<=n<N),

and ngerp 18 a number related to a serving cell identification.

11. The method according to claim 9 or 10, wherein

the at least one predetermined default value is determined
by using an identification element of a terminal device as a

parameter of a preset algorithm.

12. The method according to claim 11, wherein the identification
element of the terminal device 1s a radio network temporary

identifier allocated to the terminal device.

13. The method according to any of claims 9 to 12, wherein the

at least one default value is determined on the basis of a physical

35



10

15

20

25

30

WO 2013/139042 PCT/CN2012/072978

cell identification element of a cell in which the communication

is conducted.

14. Themethodaccording toanyof claims 9to 13, further comprising
using the at least one selected predetermined default value for
the set of calculation parameters until a control signaling is
received comprising an indication to reconfigure the set of
calculation parameters to values being different to the at least

one selected default wvalue.

15, The method according to any of claims 9 to 14, wherein selecting
of the at least one default value is conducted on the basis of

one of

a preset instruction for the demcdulation reference signal

communication mode, or

an informaticn indicating which default value is to be set,

the information being received via a contreocl signaling.

16. The method according to any of claims 9 to 15, wherein the
method is implemented in a communication element or terminal device,
in particular a user equipment of a Long Term Evolution or Long

Term Evolution Advanced communication network.

17. An apparatus comprising
at least one processor,

at least one interface to at least one other network element,

and

a memory for storing instructions to be executed by the

processor, wherein

the at least one processor comprises
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a communication control portion configured to contrel and
conduct a communication with at least one terminal device by using
a demodulation reference signal based communication mode for
signals transmitted to the at least one terminal device, wherein

the processor is further configured

to apply in the demcdulation reference signal based com-
municationmode at least one scrambling sequence of a demcdulation

reference signal,

wherein each of the at least one scrambling sequence
comprises a set of calculation parameters for the respective
scrambling sequence, wherein the set of calculation pa-
rametersisconfigurableduringtheat least one communication
on the basis of configuration information transmitted to the

at least one terminal device,

wherein the communication control portion 1is further
configured to use, in an initial phase of the at least one
communicaticon, at least onepredetermineddefault value selectable
fromasetofpredetermineddefault values forthesetofcalculation

parameters before sending the configuration information.

18. The apparatus according to claim 17, wherein

in the initial phase the at least one scrambling sequence

is based on

e = (L1, 2]+ 1) (24 +1)-2 + ey (1)

where Ciniry 1is the initialization code, ns is the number of the
time siot, X is the calculationparameter whose value is selectable
fromvalues {x(0), x(1),..x(N-1)} for N>1, wherein N is the number
of parameters configurable foraterminal deviceand x (n) (0<=n<N),

and ngerp 1s a number related to a serving cell identification.
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12. The apparatus according to clilaim 17 or 18, wherein

the at least one predetermined default value is determined
by using an identification element of the terminal device as a

parameter of a preset algorithm.

20. The apparatus accordingtoclaim19, whereintheidentification
element of the terminal device is a radio network temporary

identifier allocated to the terminal device.

21. The apparatus according to any of claims 17 to 20, wherein
the at least one predetermined default value is determined on the
basis of a physical cell identification element of a cell in which

the terminal device is located.

22. The apparatus according to any of claims 17 te 21, wherein
the communication control portion is further configured to change
the calculation parameter toavalue being different to the default
value and to send a control signaling to the terminal device

indicating the change of the calculation parameter.

23. The apparatus according to any of claims 17 to 22, wherein
the communication control portion is further configured send an
information indicating which predetermined default value is to
be used in the initial phase to the terminal device by using a

contrcel signaling.

24. The apparatus according to any of claims 17 to 23, wherein
the apparatus is comprised in a communication network control
element or base station, in particular an evolved node B of a Long
Term Evolution or Long Term Evolution Advanced communication

network.
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25. A method comprising

contrelling and conducting a communication with at least one
terminal device by using a demodulation reference signal based
communication mode for signals transmitted to the at least one

terminal device,

applying in the demodulation reference signal based com-
munication mode at least one scrambling sequence of a demodulation

reference signal,

wherein each of the at least one scrambling sequence
comprises a set of calculation parameters for the respective
scrambling sequence, wherein the set of calculation pa-
rameters isconfigurableduringthe at least onecommunication
on the basis of configuration information transmitted to the

at least one terminal device,
and

using, in an iritial phase of the at least one communication,
at least one predetermined default value selectable from a set
of predetermined default wvalues for the set of calculation

parameters before sending the configuration information.

26. The method according to claim 25, wherein

in the initial phase the at least one scrambling sequence

1s based on

=(n,/2]+1)-(2X +1)-2" + nggp (1)

Cinit

where cinir 1is the initialization code, ng; is the number of the
time slot, X is the calculation parameter whose value is selectable

from values {x(0), x{(1}), ..x(N-1}} for N>1, wherein N is the number
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ofparametersconfigurableforaterminaldeviceandx(n)(0<=n<N),

and ngcrp 15 a number related to a serving cell identification.

27. The method according to claim 25 or 26, wherein

the at least one predetermined default value is detarmined
by using an identification element of the terminal device as a

parameter of a preset algorithm.

28. The method according to claim 27, wherein the identification
element of the terminal device is a radio network temporary

identifier allocated to the terminal device.

29. The method according to any of claims 25 to 28, wherein the
at least one predetermined default value is determined on the basis
of a physical cell identification element of a cell in which the

terminal device is located.

30. Themethodaccordingtoanyofclaims25to 28, further comprising

changing the calculation parameter toa value beingdifferent

to the default value and

sending a control signaling to the terminal device indicating

the change of the calculation parameter.

31. Themethodaccordingtoanvofclaims25to 30, further comprising
sending an information indicating which predetermined default
value is to be used in the initial phase to the terminal device

by using a control signaling.

32. The method according to any of claims 25 to 31, wherein the

method is implemented in a communication network control element
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ox base station, in particular an evolved node B of a Long Term

Evolution or Long Term Evolution Advanced communication network.

33. Acomputer program product for a computer, comprising software
code portions for performing the steps of any of claims 9 to 16

or 25 to 32 when said product is run on the computer.

34. The computer program product according to claim 33, wherein

the computer program product comprises a computer-readable

medium on which said software code portions are stored, and/or

the computer program product is directly loadable into the
internal memory of the computer and/or transmittable via a network

by means of at least one of upload, download and push procedures.
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