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SYNCHRONISATION OF CONFIGURATION CHANGE BETWEEN A NODE B AND A TERMINAL

The invention relates to a method and to a device for data
processing in a wireless network. Further, a communication

system comprising at least one such device is suggested.

The solution suggested herein relates to a network operation
of long term evolution (LTE), in particular to long term evo-
lution advanced (LTE-Advanced, LTE-A) of the UTRAN within
3GPP. For LTE-A, a general system configuration comprises
several configuration levels. Most of the system configura-
tion is defined via broadcast information such as "system in-
formation" elements. These system information elements con-
tain information on the basic network configuration, e.g.,
system bandwidth, control channel configurations, etc. When a
call is set up for a mobile terminal (user equipment, UE),
the UE will receive its final (and detailed) network configu-
ration, e.g., a UE-specific configuration. This final con-
figuration is handled through RRC configuration messages.
Content and format of such messages is described in 3GPP TS
36.331.

Even if the UE is configured for a certain setup, there is no
guarantee that the propagation conditions and network load is
such that the UE remains being configured with this specific
setup. Therefore, the network may reconfigure some of the pa-
rameters via RRC signaling. However, it is a disadvantage of
such RRC signaling that it is relatively slow (e.g., 50-

100 ms) compared to signaling mechanisms that are closer to

the physical layer (8-20 ms).

For example, in recent LTE-A proposals, it was suggested al-
lowing an activation or deactivation of component carriers
using lower layer signaling. Further, UEs could be configured
to activate and deactivate a TTI bundling mode, which is also

signaled over RRC.
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However, it is a problem of re-configuring physical layer op-
eration that RRC signaling is not time-synchronized. Hence,
the base station (eNB) is not aware of the time when the UE
starts operating according to the new configuration signaled
by RRC. Therefore, there is no guarantee of when an RRC re-

configuration will be applied at the UE.

The only option for ensuring synchronized reconfiguration is
to initiate a synchronized intra-cell handover, which re-
quires additional time and includes more extensive signaling
as well as a RACH procedure for enabling the intra-cell hand-
over. On top of this, the intra-cell handover causes all MAC
and RLC procedures to reset, including any header compression
schemes running. The latter means that a handover will in-
crease a header overhead for a limited period of time until
robust header compression is reconfigured. A successfully
conducted intra-cell handover guarantees for a Release 8 UE
that the DL and the UL are active, whereas using an intra-
cell handover for a Release 10 UE that does not change its
"special cell" does not commence a synchronization of the air
interface with regard to additional DL and UL component car-

rier (CC) resources.

Hence, the lack of synchronization leads to a significant un-
certainty: Firstly, the eNB does not know which of two poten-
tial states the UE actually operates in (as the configuration
message may be lost). Secondly, the eNB does not know exactly

when the change is supposed to occur.

The problem to be solved is to overcome the disadvantages
mentioned above and in particular to provide an efficient
mechanism that allows the eNB to identify an active state of
the UE as well as a time indicating when the state change oc-

curs.

This problem is solved according to the features of the inde-
pendent claims. Further embodiments result from the depending

claims.
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In order to overcome this problem, a method for data process-
ing in a wireless network, in particular an LTE-A network, is
suggested,
— wherein a configuration information is transmitted to
a mobile terminal;
— wherein a configuration based on the configuration
information is effected at the mobile terminal when a

timing condition is met.

Hence, advantageously, a synchronization is achieved regard-
ing the RRC signaling conducted by the wireless network, in
particular a base station (eNB) of the wireless network, to-
wards the mobile terminal (UE). In other words, time periods
can be defined for changes to be effected at the mobile ter-
minal. This leads to a synchronization of the mobile terminal
that applies such changes at certain moments in time accord-
ing to the time pattern defined. Hence, the network (e.g.,
the base station) is aware of the time the changes are con-

ducted at the mobile terminal.

The configuration information may be any information that is
transmitted to the mobile terminal and that can be used to
configure or re-configure said mobile terminal. The configu-
ration information may optionally comprise timing information
that could be used to determine whether or not the timing

condition is met.

Pursuant to an embodiment, the configuration information is

transmitted to the mobile terminal via a signaling mechanism.

Such signaling mechanism may comprise a radio resource con-
trol (RRC) signal (ing) or any other means that allows convey-
ing configuration information, in particular information re-

lating to the timing condition.
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A trigger for conducting the change, i.e. applying the con-
figuration may be indicated explicitly or explicitly by dif-

ferent communication layers.

According to an embodiment, the configuration comprises a
configuration or a reconfiguration of at least one physical

layer parameter of the mobile terminal.

Hence, the solution provided allows for time-wise synchroni-
zation with a reconfiguration of physical layer parameters at

the mobile terminal.

In an embodiment, the timing condition comprises limitations

as to when the configuration is to be conducted.

Such limitation may be provided by a time pattern that is
globally stored for the wireless network and the mobile ter-
minals attached and/or it can be distributed among the compo-
nents of the wireless network, e.g., base stations and/or mo-
bile terminals to flexibly adjust the timing condition for
connections with particular mobile terminals and/or
(re-)configuration(s) regarding particular physical layer pa-

rameters.

Advantageously, this approach provides a high degree of
flexibility as how to provide and/or adjust the timing condi-

tion.

In another embodiment, applying said configuration at the mo-
bile terminal is conducted in a synchronized manner due to

said timing condition.

In a further embodiment, the timing condition is met in case
the following expression is true

(GO 4 CCconlignre. phase)  mod CO configure. peviod = (,

wherein
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GC represents a global (e.g., on a per cell level)
counter (e.g., a system frame number):;

CC configure period
represents a definition of when the reconfigura-
tion is allowed to take place;

CC configure phase
is used to define a time offset to control off-
sets relative to the global timing;

mod is the modulo operator.

It is noted that the time offset "CC configure phase" may be

set to 0 and can be an optional parameter.

The parameter GC may either be a System Frame Number (SFN) or
it may be a frame number (FN). The parameter CG may also be
based on at least one subframe number or be a global subframe
counter. The parameter CG may in particular be any global
counter based on a time pattern or on resources (e.g., frames
or the like). The frame number (FN) may count on a 1 ms time

basis.

The above condition may be true in case the term substan-

tially reaches 0.

In a next embodiment, said timing condition applies for the
mobile terminal and for the network element conveying the

configuration information to the mobile terminal.

Hence, the timing condition can be defined (e.g., in advance)
for both, the wireless network (e.g., the base station) and

the mobile terminal.

It is also an embodiment that the timing condition comprises

a timer and/or timing information.

Pursuant to another embodiment, the timing condition is con-

veyed to the mobile terminal.
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Hence, the timing condition or a portion thereof could be ex-
plicitly conveyed or signaled towards the mobile terminal in
order to determine a time pattern used by the mobile terminal
for conducting (re-)configurations. Such information may be

transmitted via RRC signaling or otherwise.

According to an embodiment, such timing condition is conveyed
from a network entity, in particular a base station, to the

mobile terminal.

This allows a flexible approach of adjusting timing condi-

tions for (each) mobile terminal.

According to another embodiment, the timing condition is

globally set.

In this case, no dedicated communication regarding the timing

condition itself is required.

It is noted, however, that a combination of both may be ap-
plicable as well. A globally set timing condition may be
overwritten with respect to particular mobile terminals

and/or base stations.

In yet another embodiment, the timing condition is set on a

feature level.

FEach feature may have its own timing condition. In addition,
some features can be configured to have the same timing con-
ditions. For example, timing conditions for UL CC and DL CC

changes may have the same timing condition set.

Hence, the timing condition can be set for at least one fea-

ture that is associated with the configuration information.

According to a next embodiment, the network is a 3GPP wire-

less network, in particular an LTE-A network.
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The problem stated above is also solved by a device for data
processing in a wireless network, comprising or being associ-
ated with a processing unit that is arranged
— for transmitting a configuration information to a mo-
bile terminal via a radio resource signaling;
— wherein a configuration based on the configuration
information is effected at the mobile terminal when a

timing condition is met.

It is noted that such device may be an element of the wire-
less network, in particular a base station (an eNB) of the
wireless network. The remaining features described with re-
gard to the method apply accordingly to such device, e.qg.,

base station.

The problem stated above is also solved by a device for data
processing in a wireless network comprising a processing unit
that is arranged
— for receiving a configuration information from an
element of a wireless network, in particular a base
station, via a radio resource signaling;
— wherein a configuration based on the configuration
information is effected when a timing condition is

met.

It is noted that such device may be a mobile terminal of the
wireless network, in particular a UE. The remaining features
described with regard to the method apply accordingly to such

device, e.g., UE.

It is noted that the steps of the method stated herein may be

executable on each of these processing units as well.

It is further noted that each processing unit can comprise at
least one, in particular several means that are arranged to
execute the steps of the method described herein. The means

may be logically or physically separated; in particular sev-
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eral logically separate means could be combined in at least

one physical unit.

Said processing unit may comprise at least one of the follow-
ing: a processor, a microcontroller, a hard-wired circuit, an

ASIC, an FPGA, a logic device.

The solution provided herein further comprises a computer
program product directly loadable into a memory of a digital
computer, comprising software code portions for performing

the steps of the method as described herein.

In addition, the problem stated above is solved by a com-
puter-readable medium, e.g., storage of any kind, having com-
puter-executable instructions adapted to cause a computer

system to perform the method as described herein.

Furthermore, the problem stated above is solved by a communi-
cation system comprising at least one device as described

herein.

Embodiments of the invention are shown and i1llustrated in the

following figures:

Fig.1l shows a schematic time diagram visualizing a time-

synchronized RRC signaling scheme towards a UE;

Fig.2 shows a schematic block diagram comprising a mobile

terminal and a base station eNB.

The approach provided in particular suggests introducing a
timing and configuration mechanism to the signaling protocol
that is used to configure and reconfigure physical layer op-

eration.

The timing mechanism suggests limitations as to when physical

layer (re-)configurations are intended and/or allowed.
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In one example, the timing configuration is applied on a gen-
eral level such that any physical level reconfiguration is
associated with particular timing restrictions; in another
example, the timing configuration may be associated with con-

figuration parameters.

According to an exemplary scenario, a component carrier acti-
vation or deactivation event can be utilized, which relates
to additional component carriers being switched on or off

(both, for uplink and downlink directions).

Options for switching component carriers (on or off) com-

prise:

(1) RRC configuration:

In this case, the activation or deactivation message is
sent via RRC signaling. An RRC acknowledged mode could
be used to determine whether signaling was correctly un-
derstood (received) by the UE. However, the acknowledge-
ment message is received with a particular delay; a to-
tal time for reconfiguration is estimated to amount to
ca. 50-100 ms.

(2) MAC-c information element:

Here, a special MAC level message is sent to the UE.
Such MAC-c PDU (i.e. a protocol data unit of the common
MAC layer) is sent multiplexed with other downlink traf-
fic. The control message is protected by a HARQ mecha-
nism, thus the eNB may have some indication on whether
or not the UE received the message correctly (provided
that the physical layer acknowledgement is received cor-
rectly). A delay for reconfiguration using this approach
is estimated to amount to ca. 16-30 ms (depending on

conditions of the physical channel).

(3) Physical layer control:
In such case reconfiguration could be signaled via a

physical downlink control channel (PDCCH); hence, a
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theoretical delay between the event of signaling on the
PDCCH and the time that the UE receives the message be-
comes very low. On the other hand there is no acknowl-
edgement of whether the PDCCH has been correctly re-
ceived. An expected delay for this approach is estimated
to be less than 2 ms (the UE has to decode the PDCCH to

obtain the information).

As these reconfigurations (1) to (3) above do not have any
solution for creating a fixed time of the actual switching
event, it is suggested introducing a timer approach. For ex-
ample, in case of component carrier activation or deactiva-
tion a rule configured by the RRC can be provided that only
allows the change to be effected in case the following condi-

tion is true:

(GO + CCconfigurephase}  mod OO configure period == 0

wherein

GC represents a global (e.g., on a per cell level)
counter (e.g., a system frame number):;
CC configure period
represents a definition of (time periods) when
the (re-)configuration is allowed to take place;
CC configure phase
is used to define a time offset to control off-
sets relative to the global timing;

mod is the modulo operator.

In case the CC configure period is set to 40, (with
CC configure phase being set to 0) the reconfigurations can
only be applied every 40th millisecond (or subframe or which-

ever time basis 1is used).

It is noted that a TTI in 3GPP LTE (and LTE-A) may amount to
1 ms. One TTI may cover a subframe, also lasting 1 ms.

10 subframes, numbered from 0 to 9 may be considered as a
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"frame", wherein the SFN may in particular count such

"frames", i.e. intervals of 10 ms.

The global counter GC may either be the SFN or it may be a

frame number FN according to

FN = subframe + SEN*10,

pursuant to the definition of the modulo operation above.

By this mechanism, it can be controlled when the physical re-
configurations are to be applied and the eNB may determine
when to transmit a configuration in order to meet a particu-

lar time for the reconfiguration to be conducted.

The approach presented can be applied on a per-feature basis
or it can be applied at a general level such that, e.g., any
reconfiguration may only happen at pre-defined time instants.
As a further option, a mixture of these two approaches could
be used, i.e. such that the general level applies to all fea-
tures, but could be overwritten by feature level time align-

ment configurations.

Fig.1l shows a schematic time diagram visualizing a time-

synchronized RRC signaling scheme towards a UE 102.

A network component 101, e.g., a base station (eNB), may send
a configuration information 103 at a time A to the UE 102.
The configuration information 103 may be a re-configuration
information that is used to define at least one parameter of
the UE 102 via RRC signaling. The configuration information
103 arrives at a time B at the UE 102, hence the UE 102 can
process said configuration information 103 at time B at the
earliest. Without time synchronization, the network component
101 cannot be aware of the time when the new or changed con-
figuration conveyed via said configuration information 103
will be effected.
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The approach provided herein allows the network component 101
to be aware of a synchronization scheme that only allows
changes to be effected at certain points in time t,. Sending
the configuration information 103 at a time t,, the network
component 101 knows that the next time for changes to take
place at the UE 102 is tpy. If the transmission time B-A can
be expected to be below the time difference t,.1-t,, the con-
figuration information 103 conveyed will be utilized by the
UE 102 at the time tp:.

In addition, the UE may provide an acknowledgment information
104 stating that the configuration information 103 has been

received and optionally further (successfully) utilized.

Fig.2 shows a schematic block diagram comprising a mobile
terminal 201 and a base station eNB 202. The mobile terminal
201 and the base station eNB 202 each comprises a processing
unit 203, 204 in particular with an antenna, which may be
part or associated with a transceiver unit for exchanging in-

formation over a wireless interface.

The base station eNB 202 may exchange information 205 with
the mobile terminal. This information 205 may comprise con-
figuration information transmitted via a radio resource con-
trol (RRC) signaling. A configuration based on the configura-
tion information is effected at the mobile terminal when a
timing condition is met. The timing condition may be set
globally for several components of the wireless network or it
may be set, e.g., for each mobile terminal 201 and/or each

base station 202.

It is noted that the block structure shown in Fig.2 could be
implemented by a person skilled in the art as various physi-
cal units, wherein the mobile terminal 201 or the base sta-
tion eNB 202 could be realized each as at least one logical
entity that may be deployed as hardware, program code, e.g.,

software and/or firmware, running on a processing unit, e.g.,
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a computer, microcontroller, ASIC, FPGA and/or any other

logic device.

The functionality described herein may be based on an exist-
ing component of a (wireless) network, which is extended by
means of software and/or hardware. The eNB mentioned herein
could also be referred to as any base station pursuant to any

communication standard.

The base stations each comprise at least one physical or
logical processing unit that is arranged for providing and/or
utilizing a timing condition such that a (re-)configuration
is conducted at the mobile terminal at certain points in
time. This allows for an efficient synchronization of con-

figuration changes at the mobile terminal.
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List of

3GPP

cc

DL

eNB
eNode-B
FN

GC

HARQ
LTE

PDCCH
PDU
RACH
RLC
RRC
SEN
TTI
UE

UL
UMTS
UTRAN

14

Abbreviations:

3rd generation partnership project
Component Carrier

Downlink

LTE Base Station

LTE Base Station

Frame Number

Global Counter

Hybrid Automatic Repeat Request

Long term evolution

Media Access Control

Physical Downlink Control Channel

Protocol Data Unit

Random Access Channel

Radio Link Control

Radio Resource Control

System Frame Number

Transmission Time Interval

User Egquipment (also referred to as mobile terminal)
Uplink

Universal Mobile Telecommunications System

UMTS Terrestrial Radio Access Network
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Claims:

A method for data processing in a wireless network,

— wherein a configuration information is transmitted to
a mobile terminal;

— wherein a configuration based on the configuration
information is effected at the mobile terminal when a

timing condition is met.

The method according to claim 1, wherein the configura-
tion information is transmitted to the mobile terminal
via a signaling mechanism, in particular via a resource

control signaling.

The method according to any of the preceding claims,
wherein the configuration comprises a configuration or a
reconfiguration of at least one physical layer parameter

of the mobile terminal.

The method according to any of the preceding claims,
wherein the timing condition comprises limitations as to

when the configuration is to be conducted.

The method according to any of the preceding claims,
wherein applying said configuration at the mobile termi-
nal is conducted in a synchronized manner due to said

timing condition.

The method according to any of the preceding claims,
wherein the timing condition is met in case the follow-

ing expression is true

(GC + CCconfigure phase})  mod CCeonfignre peviod = 0,
wherein

GC represents a counter;

CC configure period

represents a definition of when the reconfigura-

tion is allowed to take place;
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10.

11.

12.

13.

14.

16

CC configure phase
is used to define a time offset to control off-
sets relative to the global timing;

mod is the modulo operator.

The method according to any of the preceding claims,
wherein said timing condition applies for the mobile
terminal and for the network element conveying the con-

figuration information to the mobile terminal.

The method according to any of the preceding claims,
wherein the timing condition comprises a timer and/or

timing information.

The method according to any of the preceding claims,
wherein such timing condition is conveyed to the mobile

terminal.

The method according to any of the preceding claims,
wherein such timing condition is conveyed from a network
entity, in particular a base station, to the mobile ter-

minal.

The method according to any of the preceding claims,

wherein the timing condition is globally set.

The method according to any of the preceding claims,

wherein the timing condition is set on a feature level.

The method according to any of the preceding claims,
wherein the network is a 3GPP wireless network, in par-

ticular an LTE-A network.

A device for data processing in a wireless network com-

prising a processing unit that is arranged

— for transmitting a configuration information to a mo-
bile terminal via a radio resource signaling;

— wherein a configuration based on the configuration
information is effected at the mobile terminal when a

timing condition is met.
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15. A communication system comprising at least one device

according to claim 14.
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ANONYMOUS: "RB Setup Procedure with More
Accurate Activation Time"

ZTE - 3GPP RAN WG2 DRAFT R2-062518,

4 September 2006 (2006-09-04), XP050132088
Tallinn

the whole document

Anonymous: "Report of E-UTRA control
plane session"

3GPP TSG RAN WG2 R2-075369

9 November 2007 (2007-11-09), page 1-11,
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5.2.1.1 System information

HUAWEI ET AL: "proposal on Activation
Time in RB Setup message"

3GPP DRAFT RAN WG2 R2-062237,

23 August 2006 (2006-08-23), XP050131844
Tallinn

2.2 Current procedure and related
difficulties

8-10
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