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A wireless device and method for performing cell configu-
ration. The wireless device and a first network node serving
the wireless device are operating in a wireless communica-
tions network, wherein the first network node manages a first
serving cell. When the wireless device is to send a second
Random Access transmission in the first serving cell to the
first network node while preparing to perform or performing
configuration of a second serving cell managed by a second
network node, the wireless device configures the second
serving cell using a configuration time delay T, »sc.n
comprising at least a time delay Tp, pc.;; due to the second
RA transmission, otherwise the wireless device configures
the second serving cell using the configuration time delay
T,or pscen €xcluding the time delay Tr, »c.; due to the
second RA transmission. -
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METHODS AND APPARATUSES FOR CELL
CONFIGURATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 15/986,595, filed on May 22, 2018, which is a
continuation of U.S. application Ser. No. 14/781,230, having
a section 371 date of Sep. 29, 2015 (now U.S. Pat. No.
10,015,820, issued on Jul. 3, 2018), which is the national
stage of international patent application no. PCT/SE2015/
050844, filed on Aug. 4, 2015, which claims the benefit of
U.S. provisional patent application No. 62/035,534, filed on
Aug. 11, 2014. The above identified applications and patent
are incorporated by this reference.

TECHNICAL FIELD

[0002] Embodiments herein relate to a wireless device, a
first network node and methods therein. Especially, embodi-
ments herein relate to performing cell configuration.

BACKGROUND

[0003] Communication devices such as terminals or wire-
less devices are also known as e.g. User Equipments (UE),
mobile terminals, wireless terminals and/or mobile stations.
Such terminals are enabled to communicate wirelessly in a
wireless communication system or a cellular communica-
tions network, sometimes also referred to as a cellular radio
system or cellular networks. The communication may be
performed e.g. between two terminals, between a terminal
and a regular telephone and/or between a terminal and a
server via a Radio Access Network (RAN) and possibly one
or more core networks, comprised within the cellular com-
munications network.

[0004] The above terminals or wireless devices may fur-
ther be referred to as mobile telephones, cellular telephones,
laptops, or tablets with wireless capability, just to mention
some further examples. The terminals or wireless devices in
the present context may be, for example, portable, pocket-
storable, hand-held, computer-comprised, or vehicle-
mounted mobile devices, enabled to communicate voice
and/or data, via the RAN, with another entity, such as
another terminal or a server.

[0005] The cellular communications network covers a
geographical area which is divided into cell areas, wherein
each cell area being served by an access node such as a base
station, e.g. a Radio Base Station (RBS), which sometimes
may be referred to as e.g. “eNB”, “eNodeB”, “NodeB”, “B
node”, or BTS (Base Transceiver Station), depending on the
technology and terminology used. The base stations may be
of different classes such as e.g. macro eNodeB, home
eNodeB or pico base station, based on transmission power
and thereby also cell size. A cell is the geographical area
where radio coverage is provided by the base station at a
base station site. One base station, situated at the base station
site, may serve one or several cells. Further, each base
station may support one or several communication technolo-
gies. The base stations communicate over the air interface
operating on radio frequencies with the terminals or wireless
devices within range of the base stations. In the context of
this disclosure, the expression Downlink (DL) is used for the
transmission path from the base station to the mobile station.
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The expression Uplink (UL) is used for the transmission
path in the opposite direction i.e. from the mobile station to
the base station.

[0006] In3rd Generation Partnership Project (3GPP) Long
Term Evolution (LTE), base stations, which may be referred
to as eNodeBs or even eNBs, may be directly connected to
one or more core networks.

[0007] 3GPP LTE radio access standard has been written
in order to support high bitrates and low latency both for
uplink and downlink traffic. All data transmission is in LTE
controlled by the radio base station.

[0008] LTE uses Orthogonal Frequency-Division Multi-
plexing (OFDM) in the downlink and Discrete Fourier
Transform (DFT)-spread OFDM in the uplink. The basic
LTE downlink physical resource can thus be seen as a
time-frequency grid as schematically illustrated in FIG. 1,
where each resource element corresponds to one OFDM
subcarrier during one OFDM symbol interval.

[0009] In the time domain, LTE downlink transmissions
are organized into radio frames of 10 ms, each radio frame
consisting of ten equally-sized subframes of length T
frame:l ms, cf. FIG. 2.

[0010] Furthermore, the resource allocation in LTE is
typically described in terms of Resource Blocks (RB), where
a resource block corresponds to one slot, e.g. 0.5 ms, in the
time domain and 12 contiguous subcarriers in the frequency
domain. A pair of two adjacent resource blocks in time
direction, e.g. 1.0 ms, is known as a resource block pair.
Resource blocks are numbered in the frequency domain,
starting with 0 from one end of the system bandwidth.

[0011] The notion of Virtual Resource Blocks (VRB) and
Physical Resource Blocks (PRB) has been introduced in
LTE. The actual resource allocation to a terminal, e.g. a UE,
is made in terms of VRB pairs. There are two types of
resource allocations, e.g. localized resource allocation and
distributed resource allocation. In the localized resource
allocation, a VRB pair is directly mapped to a PRB pair,
hence two consecutive and localized VRB are also placed as
consecutive PRBs in the frequency domain. On the other
hand, the distributed VRBs are not mapped to consecutive
PRBs in the frequency domain; thereby providing frequency
diversity for data channel transmitted using these distributed
VRBs.

[0012] Downlink transmissions are dynamically sched-
uled, i.e., in each subframe the base station transmits control
information about to which terminals data is transmitted and
upon which resource blocks the data is transmitted, in the
current downlink subframe. This control signaling is typi-
cally transmitted in the first 1, 2, 3 or 4 OFDM symbols in
each subframe and the number n=1, 2, 3 or 4 is known as the
Control Format Indicator (CFI) indicated by the Physical
CFI CHannel (PCHICH) transmitted in the first symbol of
the control region. The control region also comprises Physi-
cal Downlink Control CHannels (PDCCH) and possibly also
Physical Hybrid Automatic Repeat Request (HARD) Indi-
cation CHannels (PHICH) carrying ACK/NACK for the
uplink transmission.

[0013] The downlink subframe also comprises Common
Reference Symbols (CRS), which are known to the receiver
and used for coherent demodulation of e.g. the control
information. A downlink system with CFI=3 OFDM sym-
bols as control is illustrated in FIG. 3.

sub”
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[0014] Random Access

[0015] InLTE, as in any communication system, a mobile
terminal, e.g. a UE or wireless device, may need to contact
the network, e.g. via the eNodeB, without having a dedi-
cated resource in the Uplink (UL), i.e. from UE to base
station. To handle this, a random access procedure is avail-
able where a UE that does not have a dedicated UL resource
may transmit a signal to the base station. The first message
of this procedure is typically transmitted on a special
resource reserved for random access, e.g. on a Physical
Random Access CHannel (PRACH). This channel can for
instance be limited in time and/or frequency (as in LTE). See
FIG. 4.

[0016] The resources available for PRACH transmission
is provided to the terminals as part of the broadcasted system
information in System Information Block 2 (SIB-2) or as
part of dedicated RRC signaling in case of e.g. handover.

[0017] The resources consist of a preamble sequence and
a time and/or frequency resource. In each cell, there are 64
preamble sequences available. Two subsets of the 64
sequences are defined, where the set of sequences in each
subset is signaled as part of the system information. When
performing a contention-based random-access attempt, the
terminal selects at random one sequence in one of the
subsets. As long as no other terminal is performing a
random-access attempt using the same sequence at the same
time instant, no collisions will occur and the attempt will,
with a high likelihood, be detected by the base station, e.g.
the eNodeB.

[0018] In LTE, the random access procedure may be used
for a number of different reasons. Among these reasons are:
Initial access for e.g. UEs in the RRC_IDLE state; Incoming
handover; Resynchronization of the UL e.g. UE inactivity
after long DRX cycle, e.g. 640 ms, UE transmission after
long inactivity, e.g. after 500 ms; Scheduling request for e.g.
a UE that is not allocated any other resource for contacting
the base station; Positioning e.g. for UE performing UE
Rx-Tx time difference measurement, for enabling eNode B
to perform eNode B Rx-Tx time difference measurement,
timing advance etc.

[0019] The contention-based random access procedure
used in LTE Rel-10 is illustrated in FIG. 5 involving a UE
and an LTE RAN comprising a base station e.g. an eNode B
(eNB) communicating with the UE. The UE starts the
random access procedure by randomly selecting one of the
preambles available for contention-based random access.
The UE then transmits the selected random access preamble
on the Physical Random Access CHannel (PRACH) to the
base station, e.g. the eNode B (eNB), in the RAN.

[0020] The RAN, e.g. the base station, acknowledges any
preamble it detects by transmitting a random access
response (MSG2) including an initial grant to be used on the
uplink shared channel, a Temporary C-RNTI (TC-RNTI),
and a Time Alignment (TA) update based on the timing
offset of the preamble measured by the eNodeB on the
PRACH. The MSG?2 is transmitted in the DL to the UE using
the PDSCH and its corresponding PDCCH message that
schedules the PDSCH contains a Cyclic Redundancy Check
(CRC) which is scrambled with the RA-RNTI.

[0021] When receiving the response from the RAN the UE
uses the grant to transmit a message (MSG3) that in part is
used to trigger the establishment of radio resource control
and in part to uniquely identify the UE on the common
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channels of the cell. The timing alignment command pro-
vided in the random access response is applied in the UL
transmission in MSG3.

[0022] In addition, the base station, e.g. the eNB, may also
change the resources blocks that are assigned for a MSG3
transmission by sending an UL grant to the UE that has its
CRC scrambled with the TC-RNTI which was included in
MSG?2. In this case the PDCCH is used, to transmit the DCI
containing the uplink grant.

[0023] The RAN, e.g. the base station, sends a contention
resolution message to the UE in MSG4. The MSG4, which
is then contention resolving, has its PDCCH CRC scrambled
with the C-RNTI if the UE previously has a C-RNTI
assigned. If the UE does not have a C-RNTI previously
assigned, the MSG4 has its PDCCH CRC scrambled with
the TC-RNTTI obtained from MSG2.

[0024] The procedure ends with the RAN, e.g. the base
station, solving any preamble contention that may have
occurred for the case that multiple UEs transmitted the same
preamble at the same time. This can occur since each UE
randomly selects when to transmit and which preamble to
use. If multiple UEs select the same preamble for the
transmission on RACH, there will be contention between
these UEs that needs to be resolved through the contention
resolution message (MSG4). The case when contention
occurs is illustrated in FIG. 6, where two UEs denoted UE,
and UE, transmit the same preamble p5 at the same time. A
third UE denoted UE;, also transmits at the same RACH, but
since it transmits with a different preamble p, there is no
contention between this UE UE; and the other two UEs UE,
and UE,.

[0025] The UE can also perform non-contention based
random access. A non-contention based random access or
contention free random access can e.g. be initiated by the
base station, e.g. the eNB, to get the UE to achieve syn-
chronisation in UL. The eNB initiates a non-contention
based random access either by sending a PDCCH order or
indicating it in an RRC message. The latter of the two is used
in case of handover (HO).

[0026] The procedure for the UE to perform contention
free random access is illustrated in FIG. 7 involving a UE
and an LTE RAN comprising a base station e.g. an eNode B
(eNB) communicating with the UE. Similar to the conten-
tion based random access schematically illustrated in FIG. 5,
the MSG2 is transmitted in the DL to the UE and its
corresponding PDCCH message CRC is scrambled with the
RA-RNTI. The UE considers the contention resolution suc-
cessfully completed after it has received MSG2 successfully.
[0027] For the contention free random access as for the
contention based random access does the MSG2 contain a
timing alignment value. This enables the eNB to set the
initial/updated timing according to the UEs transmitted
preamble.

[0028] Dual Connectivity

[0029] A dual connectivity framework is currently being
considered for LTE Rel-12. Dual Connectivity refers to the
operation where a given UE consumes radio resources
provided by at least two different network points, e.g. by a
Master eNB (MeNB), sometimes herein also referred to as
a Main eNB, and a Secondary eNB (SeNB) connected with
non-ideal backhaul while in RRC CONNECTED mode. By
the expression non-ideal backhaul when used herein is
meant that exchange of messages between the MeNB and
SeNB involves at least some delay e.g. 10 ms or more. AUE
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in dual connectivity maintains simultaneous connections to
anchor and booster nodes, where the MeNB is interchange-
ably called anchor node and the SeNB is interchangeably
called booster node. As the name implies, the MeNB con-
trols the connection and handover of SeNB. No SeNB
standalone handover is defined for Rel-12. Signaling in
MeNB is needed even in SeNB change. Both the anchor
node and booster node may terminate the control plane
connection towards the UE and may thus be the controlling
nodes of the UE.

[0030] The UE reads system information from the anchor
node. In addition to the anchor node, the UE may be
connected to one or several booster nodes for added user
plane support. The MeNB and SeNB are connected via the
Xn interface, which is currently selected to be the same as
the X2 interface between two eNBs.

[0031] More specifically Dual Connectivity (DC) is a
mode of operation of a UE in RRC CONNECTED state,
where the UE is configured with a Master or Main Cell
Group (MCG) and a Secondary Cell Group (SCG). Cell
Group (CG) is a group of serving cells associated with either
the MeNB or the SeNB. The MCG and SCG are defined as
follows: Master or Main Cell Group (MCG) is a group of
serving cells associated with the MeNB, comprising a pri-
mary cell, PCell and optionally one or more secondary cells,
SCells; Secondary Cell Group (SCG) is a group of serving
cells associated with the SeNB comprising of pSCell (Pri-
mary Scell) and optionally one or more SCells.

[0032] Master eNB is the eNB which terminates at least
S1-MME. Secondary eNB is the eNB that is providing
additional radio resources for the UE but is not the Master
eNB.

[0033] FIG. 8 describes dual connectivity setup. In this
example, only one SeNB is connected to the UE, however,
more than one SeNB may serve the UE in general. As shown
in the FIG., it is also clear that dual connectivity is a UE
specific feature and a network node may support a dual
connected UE and a legacy UE at the same time.

[0034] As mentioned earlier, the anchor and booster roles
for any specific node are defined from a UE point of view.
This means that a node that acts as an anchor node to one UE
may act as booster node to another UE. Similarly, though the
UE reads the system information from the anchor node, a
node acting as a booster node to one UE, may or may not
distribute system information to another UE.

[0035] In this disclosure, anchor node and MeNB are used
with interchangeable meaning, and similarly, SeNB and
booster node are also used interchangeably herein.

[0036] MeNB: i) Provides system information, ii) Termi-
nates control plane, iii) May terminate user plane.

[0037] SeNB: i) May terminate control plane, ii) Termi-
nates only user plane.

[0038] In one application, dual connectivity allows a UE
to be connected to two network nodes to receive data from
both nodes to increase its data rate. This user plane aggre-
gation achieves similar benefits as Carrier Aggregation (CA)
using network nodes that are not connected by low-latency
backhaul connection and/or network connection. Due to this
lack of low-latency backhaul, the scheduling and HARQ-
ACK feedback from the UE to each of the nodes will need
to be performed separately. That is, it is expected that the UE
may have two UL transmitters to transmit UL control and
data to the connected nodes.

Apr. 25,2019

[0039] Synchronized or unsynchronized dual connectivity
operation
[0040] Since dual connectivity operation involves two

non-co-located transmitters, i.e. MeNB and SeNB, one issue
related to UE receiver performance is the maximum receive
timing difference At of the signals from MeNB and SeNB
received at the UE receiver. This gives rise to two cases of
DC operation with respect to the UE: synchronized DC
operation and unsynchronized DC operation.

[0041] The synchronized DC operation herein means that
the UE may perform DC operation provided the received
time difference At between the signals received at the UE
from the CCs belonging to the MCG and SCG are within a
certain threshold e.g. £33

[0042] The unsynchronized DC operation herein means
that the UE may perform DC operation regardless of the
received time difference At between the signals received at
the UE from the CCs belonging to the MCG and SCG i.e. for
any value of At up to 500 ps.

[0043] Maximum receive timing difference At at the UE
consists of the components, namely: (1) Relative propaga-
tion delay difference between MeNB and SeNB, (2) Tx
timing difference due to synchronization levels between
antenna connectors of MeNB and SeNB, and (3) Delay due
to multipath propagation of radio signals

[0044] SCell Activation/Deactivation Procedure

[0045] In dual connectivity the UE will be connected to
two eNodeBs simultaneously; MeNB and SeNB. Each of
them may have one or more associated SCells which may be
configured for DL, or DL and UL CA operation. The SCells
are time-aligned to the MeNB and SeNB, respectively, but
the MeNB and SeNB may or may not be time aligned with
respect to their frame timings and/or their respective System
Frame Number (SFN).

[0046] MeNB can only activate and deactivate serving
cells, e.g. SCells, associated with MeNB. SeNB can only
activate and deactivate serving cells, e.g. SCells, associated
with SeNB. Cross-eNB activation and/or deactivation is not
supported.

[0047] The configuration and simultaneous activation, as
well as release (hence deactivation), of Special SCell
belonging to SeNB is done by MeNB, and hence that the
above mentioned agreement shall only refer to SCells asso-
ciated with MCG and SCG, respectively. Hence, for
example, the MeNB configures and activates the Special
SCell but not any of the ordinary SCells in the SCG.
Similarly the MeNB deactivates and releases the Special
SCell but not any of the ordinary SCells in the SCG.
[0048] For configuration and simultaneous implicit acti-
vation of Special SCell it shall be noted that the activation
time may be considerable longer than currently assumed for
legacy CA. The fact that the Special SCell goes directly into
activated state upon configuration means that the UE might
not have had a chance to identify it before the activation,
hence the activation might be blind. The UE will also have
to acquire SFN timing difference to MeNB by reading MIB
from the Special SCell as part of the activation procedure,
for purpose of aligning e.g. DRX cycle offset and measure-
ment gap offset between MeNB and SeNB. Acquiring SFN
adds maximum an extra 50 ms to the activation time both for
regular and blind activation of the Special SCell.

[0049] For legacy CA, i.e. CA without dual connectivity,
the SCell activation times are 24 and 34 ms for regular and
blind activation, respectively; 3GPP TS 36.133 section 7.7,
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Release 10 (Rel-10). For those numbers to apply it is
assumed that the SCell has already been configured by the
network via RRC Connection Reconfiguration message
(3GPP TS 36.331 section 5.3.5, Rel-10) when the MAC
control element activating the cell is received (3GPP TS
36.321 section 5.13, Rel-10). Hence for simultaneous con-
figuration and activation also the RRC procedure delay
needs to be taken into account—often 15 ms is assumed for
such delay.

[0050] Blind activation in legacy CA can make use of that
it is known that the maximum time difference between any
two cells being aggregated shall be within 30.26 ms (3GPP
TS 36.300 annex J.1). Hence the UE only has to assume that
the cell to be detected is misaligned by at most half an
OFDM symbol, which significantly improves and speeds up
the cell detection. In case of unsynchronized MeNB and
SeNB both with respect to SFN and frame timing, the UE
cannot make such assumption, and the cell detection will be
similar to cell detection time for blind handover, which
under favourable signal conditions is specified to 80 ms
(BGPP TS 36.133 section 5.1).

SUMMARY

[0051] In dual connectivity involving two primary cells
serving a UE, the UE, e.g. the wireless device, may need to
send PRACH to both the primary cells, e.g. the primary cell
(PCell) and the primary secondary cell (PSCell), in MeNB
and SeNB, simultaneously. As will be described below,
sometimes herein, the MeNB is referred to as a first network
node, the SeNB is referred to as a second network node, the
PCell is referred to as a first serving cell and the PSCell is
referred to as a second serving cell. The UE may send
PRACH to the PSCell for initial configuration and/or acti-
vation. Since the UE may be power limited, therefore any
attempt to transmit the two PRACH to the PCell and the
PSCell in MeNB and SeNB, respectively, will disrupt the
dual connectivity operation. Embodiments herein address
this problem and devise solutions to solve this problem.
[0052] Further, the configuration and/or activation of
PSCell in dual connectively is completed when the UE sends
Random Access (RA) to the PSCell. However, in the prior
art, during or at the start of such procedure the UE may also
have to send another RA to the PCell. An attempt to perform
simultaneous RA transmissions to the PSCell and the PCell
may prevent the UE to correctly execute the configuration
and/or activation of the PSCell. Also any attempt to perform
simultaneous RA transmissions to the PSCell and the PCell
may also disrupt the procedure related to the PCell e.g.
handover, positioning measurement etc. In existing solution
there is no mechanism to address this problem.

[0053] Therefore, an object of embodiments herein is to
overcome the above-mentioned drawbacks among others
and to improve the performance in a wireless communica-
tions network.

[0054] According to a first aspect of embodiments herein,
the object is achieved by a method performed by a wireless
device for performing cell configuration. The wireless
device and a first network node serving the wireless device
are operating in a wireless communications network,
wherein the first network node manages a first serving cell.
[0055] When the wireless device is to send a second
Random Access (RA) transmission in the first serving cell to
the first network node while preparing to perform or per-
forming configuration of a second serving cell managed by
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a second network node, the wireless device configures the
second serving cell using a configuration time delay T,
pscer COMprising at least a time delay Tr, .., due to the
second RA transmission, otherwise the wireless device
configures the second serving cell using the configuration
timedelay T, pgc.; €xcluding the time delay T, »,.; due
to the second RA transmission. -

[0056] According to a second aspect of embodiments
herein, the object is achieved by a wireless device for
performing cell configuration. The wireless device and a first
network node serving the wireless device are operable in a
wireless communications network. The first network node
manages a first serving cell.

[0057] When the wireless device is to send a second
Random Access (RA) transmission in the first serving cell to
the first network node while preparing to perform or per-
forming configuration of a second serving cell managed by
a second network node, the wireless device is configured to
configure the second serving cell using a configuration time
delay T,., psce;; comprising at least a time delay Tz, peoy
due to the second RA transmission, otherwise the wireless
device is configured to configure the second serving cell
using the configuration time delay T,., psc.;; €xcluding the
time delay Tr, peo; due to the second RA transmission.
[0058] According to a third aspect of embodiments herein,
the object is achieved by a method performed by a first
network node for assisting a wireless device in performing
cell configuration. The wireless device and the first network
node serving the wireless device are operable in a wireless
communications network. The first network node manages a
first serving cell.

[0059] The first network node determines based on one or
more criteria whether the wireless device is using or is
expected to use a first method or a second method for
performing configuration of a second serving cell managed
by a second network node.

[0060] The first method is configured to be performed over
a configuration time delay T,_, pgc,; comprising at least a
time delay Tr, pc.; due to a second Random Access (RA)
transmission, when the wireless device is to send the second
RA transmission in the first serving cell to the first network
node while preparing to perform or performing configura-
tion of the second serving cell.

[0061] The second method is configured to be performed
over the configuration time delay Ty, pcc.; €xcluding the
time delay Tr, pc.;; due to the second RA transmission,
when the wireless device is not to send the second RA
transmission in the first serving cell while preparing to
perform or performing configuration of the second serving
cell.

[0062] Further the first network node transmits, to the
wireless device, information relating to the determined first
or second method.

[0063] According to a fourth aspect of embodiments
herein, the object is achieved by a first network node for
assisting a wireless device in performing cell configuration,
wherein the wireless device and the first network node
serving the wireless device are operating in a wireless
communications network. The first network node manages a
first serving cell.

[0064] The first network node is configured to determine
based on one or more criteria whether the wireless device is
using or is expected to use a first method or a second method
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for performing configuration of a second serving cell man-
aged by a second network node.

[0065] The first method is configured to be performed over
a configuration time delay T,_, pgc.;; comprising at least a
time delay Tz, pc.z; due to a second Random Access (RA)
transmission, when the wireless device is to send the second
RA transmission in the first serving cell to the first network
node while preparing to perform or performing configura-
tion of the second serving cell.

[0066] The second method is configured to be performed
over the configuration time delay T,., psc.;; €xcluding the
time delay T,, ., due to the second RA transmission,
when the wireless device is not to send the second RA
transmission in the first serving cell while preparing to
perform or performing configuration of the second serving
cell.

[0067] Further, the first network node is configured to
transmit, to the wireless device, information relating to the
determined first or second method.

[0068] According to a fifth aspect of embodiments herein,
the object is achieved by a computer program, comprising
instructions which, when executed on at least one processor,
causes the at least one processor to carry out the method
performed by the wireless device.

[0069] According to a sixth aspect of embodiments herein,
the object is achieved by a computer program, comprising
instructions which, when executed on at least one processor,
causes the at least one processor to carry out the method
performed by the first network node.

[0070] According to a seventh aspect of embodiments
herein, the object is achieved by a carrier comprising the
computer program, wherein the carrier is one of an elec-
tronic signal, an optical signal, a radio signal or a computer
readable storage medium.

[0071] Since the wireless device configures the second
serving cell using a configuration time delay T, »sc.n
comprising at least a time delay T, pc.y; due to the second
RA transmission, when the wireless device is to send the
second RA transmission in the first serving cell to the first
network node while preparing to perform or performing
configuration of a second serving cell managed by a second
network node, and since the wireless device configures the
second serving cell using the configuration time delay
T..r pscen €xcluding the time delay Tz, peey; due to the
second RA transmission, when the wireless device is not to
send the second RA transmission in the first serving cell to
the first network node while preparing to perform or per-
forming configuration of the second serving cell, the wire-
less device consumes less power without interrupting the
dual connectivity operation or ongoing procedures, such as
handover and/or positioning measurement relating to the
serving cell. This results in an improved performance in the
wireless communications network.

[0072] An advantage with embodiments herein is thus that
the dual connectivity operation and other ongoing proce-
dures, such as handover and/or positioning measurement
relating to the serving cell, will not be interrupted.

[0073] Another advantage is that the wireless device may
perform PSCell configuration and/or activation procedure,
i.e. the configuration of the second serving cell, without
discarding random access to the first serving cell (PCell).
[0074] A further advantage is that the wireless device is
enabled to send RA to the first serving cell under critical
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situation, e.g. positioning measurements for emergency call,
etc., by adaptively delaying the PSCell configuration and/or
activation procedure.

[0075] A yet further advantage is that the wireless device
is enabled to adapt the PSCell configuration and/or activa-
tion procedure in response to simultaneous transmissions of
RA to the PCell, e.g. the first serving cell, and the at least one
PSCell, e.g. the second serving cell.

BRIEF DESCRIPTION OF DRAWINGS

[0076] Examples of embodiments herein will be described
in more detail with reference to attached drawings in which:
[0077] FIG. 1 schematically illustrates an LTE downlink
physical resource;

[0078] FIG. 2 schematically illustrates an LTE time-do-
main structure;

[0079] FIG. 3 schematically illustrates a downlink sub-
frame;

[0080] FIG. 4 schematically illustrates a random-access-

preamble transmission;

[0081] FIG. 5 is a signalling diagram that schematically
illustrates a contention-based random access procedure;
[0082] FIG. 6 schematically illustrates a wireless commu-
nications network with contention between two UEs;
[0083] FIG. 7 is a signalling diagram that schematically
illustrates a contention-free random access procedure;
[0084] FIG. 8 schematically illustrates a wireless commu-
nications network comprising dual connectivity deploy-
ment;

[0085] FIG. 9 schematically illustrates an embodiment of
a wireless communications network;

[0086] FIG. 10 is a flowchart depicting embodiments of a
method performed by a wireless device;

[0087] FIG. 11 is a flowchart depicting embodiments of a
method performed by a wireless device;

[0088] FIG. 12 is a schematic block diagram illustrating
embodiments of a wireless device;

[0089] FIG. 13 is a flowchart depicting embodiments of a
method performed by a network node; and

[0090] FIG. 14 is a schematic block diagram illustrating
embodiments of a network node.

DETAILED DESCRIPTION

Terminologies

[0091] The following commonly terminologies are used in
embodiments described herein and are elaborated below:

[0092] Network node: In some embodiments a more gen-
eral term “network node” is used and it may correspond to
any type of radio network node or any network node, which
communicates with a UE and/or with another network node.
Examples of network nodes are NodeB, MeNB, SeNB, a
network node belonging to MCG or SCG, Base Station
(BS), multi-Standard Radio (MSR) radio node such as MSR
BS, eNodeB, network controller, radio Network Controller
(RNC), Base Station Controller (BSC), relay, donor node
controlling relay, Base Transceiver Station (BTS), Access
Point (AP), transmission points, transmission nodes, Radio
Remote Unit (RRU), Remote Radio Head (RRH), nodes in
Distributed Antenna System (DAS), core network node (e.g.
Mobile Switching Center (MSC), Mobility Management
Entity (MME) etc), Operations and Maintenance (O&M),
Operations Support System (OSS), Self-organizing Network
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(SON), positioning node (e.g. Enhanced Serving Mobile
Location Center (E-SMLC)), Mobile Data Terminal (MDT)
etc.

[0093] User equipment/wireless device: In some embodi-
ments the non-limiting terms wireless device and User
Equipment (UE) are used and they refer to any type of
wireless device communicating with a network node and/or
with another UE in a cellular or mobile communication
system. Examples of UE/wireless device are target device,
Device-to-Device (D2D) UE, machine type UE or UE
capable of machine to machine (M2M) communication,
Personal Digital Assistant (PDA), iPAD, Tablet, mobile
terminals, smart phone, Laptop Embedded Equipped (LEE),
Laptop Mounted Equipment (LME), Universal Serial Bus
(USB) dongles etc. In this disclosure the terms wireless
device and UE are used interchangeably

[0094] General

[0095] Note that although terminology from 3GPP LTE
has been used in this disclosure to exemplify embodiments,
this should not be seen as limiting the scope of the invention
to only the aforementioned system. Other wireless systems,
including Wideband Code Division Multiple Access
(WCDMA), High Speed Packet Access (HSPA), Worldwide
Interoperability for Microwave Access (WiMax), WiFi,
Wireless Local Area Network (WLAN), and Global System
for Mobile Communications (GSM)/GSM EDGE Radio
Access Network (GERAN), may also benefit from exploit-
ing the ideas covered within this disclosure.

[0096] Also note that terminology such as eNodeB and UE
should be considering non-limiting and does in particular
not imply a certain hierarchical relation between the two; in
general “eNodeB” could be considered as device 1 and
“UE” device 2, and these two devices communicate with
each other over some radio channel. Further, the description
frequently refers to wireless transmissions in the downlink,
but embodiments herein are equally applicable in the uplink.
[0097] The embodiments are described in the context of
single carrier operation of the UE. However, the embodi-
ments are applicable for multi-carrier or carrier aggregation
operation of the UE. Therefore, the embodiment methods of
signaling information to the UE or to the other network node
may be carried out independently for each cell on each
carrier frequency supported by the network node.

[0098] In this disclosure, MeNB and SeNB refer to two
different network nodes, as previously described.

[0099] In the following section, embodiments herein will
be illustrated in more detail by a number of exemplary
embodiments. It should be noted that these embodiments are
not mutually exclusive. Components from one embodiment
may be tacitly assumed to be present in another embodiment
and it will be obvious to a person skilled in the art how those
components may be used in the other exemplary embodi-
ments.

[0100] FIG. 9 depicts an example of a wireless commu-
nications network 100 in which embodiments herein may be
implemented. The wireless communications network 100 is
a wireless communication network such as an LTE,
WCDMA, GSM network, any 3GPP cellular network,
Wimax, or any cellular network or system.

[0101] The wireless communications network 100 com-
prises a plurality of network nodes whereof a first network
node 111 and a second network node 112 are depicted in
FIG. 9. The first network node 111 and the second network
node 112 may each be a transmission point such as a radio
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base station, for example an eNB, an eNodeB, or a Home
Node B, an Home eNode B or any other network node
capable to serve a user equipment or a machine type
communication device in a wireless communications net-
work.

[0102] In this description, the first network node 111 is
sometimes referred to as a Master or Main eNB (MeNB), or
as an anchor node. Thus, the terms first network node,
MeNB and anchor node are used interchangeably.

[0103] Further, in this description, the second network
node 112 is sometimes referred to as a Secondary eNB
(SeNB) or as a booster node. Thus, the terms second
network node, SeNB and booster node are used interchange-
ably.

[0104] The first network node 111 is configured for wire-
less communication with one or more wireless devices, such
as a wireless device 120, when located within a geographical
area, e.g. a first serving cell 111q, served by the first network
node 111. Herein, this is also specified as the first network
node 111 manages or is configured to manage the first
serving cell 111a. In this description, the first serving cell
111a is sometimes referred to as a Primary Cell (PCell).
Thus, the terms first serving cell and PCell are used inter-
changeably herein.

[0105] The second network node 112 is configured for
wireless communication with one or more wireless devices,
such as the wireless device 120, when located within a
geographical area, e.g. a second serving cell 1124, served by
the second network node 112. Herein, this is also specified
as the second network node 112 manages or is configured to
manage the second serving cell 112q. In this description, the
second serving cell 112a¢ is sometimes referred to as a
Primary Secondary Cell (PSCell). Thus, the terms second
serving cell and PSCell are used interchangeably herein.

[0106] The wireless device 120 also referred to as a user
equipment or UE is located in the wireless communication
network 100. The first wireless device 120 may e.g. be a user
equipment, a mobile terminal or a wireless terminal, a
mobile phone, a computer such as e.g. a laptop, a Personal
Digital Assistants (PDAs) or a tablet computer, sometimes
referred to as a surf plate, with wireless capability, or any
other radio network units capable to communicate over a
radio link in a wireless communications network. It should
be noted that the term user equipment used in this document
also covers other wireless devices such as Machine to
machine (M2M) devices, even though they are not handled
by any user.

[0107] Embodiments described herein comprises a num-
ber of actions that may be performed at the network node
side, e.g. at the first network node 111, and the UE side, e.g.
at the wireless device 120. For example, while configuring
and/or activating a PSCell in SeNB: if the UE is not required
to send RA on the PCell in MeNB then the UE uses a first
method to configure and/or activate the PSCell, but if the UE
is also required to send RA on the PCell in the MeNB then
UE uses a second method to configure and/or activate the
PSCell. In other words, while configuring and/or activating
the second serving cell 112a at the second network node 112,
if the wireless device 120 is not required to send RA on the
first serving cell 111q in the first network node 111 then the
wireless device 120 uses a first method to configure and/or
activate the second serving cell 112a, but if the wireless
device 120 is also required to send RA on the first serving
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cell in the first network node then the wireless device 120
uses a second method to configure and/or activate the second
serving cell 112a.

[0108] One or more of the following actions may be
performed in a UE, e.g. the wireless device 120, configured
to operate in Dual Connectivity (DC): (1) Determining
whether the UE, e.g. the wireless device 120, is triggered or
has received a request to send a second Random Access
(RA) transmission while the UE, e.g. the wireless device
120, is preparing to perform or is performing configuration
and/or activation of at least one primary secondary cell
(PSCell), e.g. the second serving cell 1124, said second
random access transmission is used for sending RA to a
primary cell (PCell), e.g. the first serving cell 111a, and said
PSCell and PCell are primary serving cells belonging to
Master Cell Group (MCG) and Secondary Cell Group
(SCQG), respectively, in DC operation; (2) Adapting or select-
ing between at least a first method and a second method to
configure and/or activate at least one PSCell, e.g. the second
serving cell 112qa, depending upon the determination that
whether or not the UE, e.g. the wireless device 120, has been
triggered or received the request to send the second RA; (3)
Configuring and/or activating at least one PSCell, e.g. the
second serving cell 112a, based on the adapted method.

[0109] One or more of the following actions may be
performed in a network node, e.g. the first network node 111,
communicating with a UE, e.g. the wireless device 120,
configured to operate in dual connectivity (DC): (1) Deter-
mining based on one or more criteria out of at least a first
method and a second method for use by a UE, e.g. the
wireless device 120, to configure and/or activate at least one
PSCell, e.g. the second serving cell 112q; (2) Transmitting
to the UE, e.g. the wireless device 120, information related
to the determined method and/or at least one parameter
related to the to the determined method.

[0110] An example of a method performed by the wireless
device 120 for performing cell configuration will now be
described with reference to a flowchart depicted in FIG. 10.
The wireless device 120 and the first network node 111
serving the wireless device 120 are operating in the wireless
communications network 100, and the first network node
111 manages the first serving cell 111a.

[0111] The methods comprise one or more of the follow-
ing actions. It should be understood that these actions may
be taken in any suitable order and that some actions may be
combined.

[0112] Action 1001

[0113] The wireless device 120 may determine whether it
is required to send a second Random Access (RA) trans-
mission in the first serving cell 111a to the first network node
111 while performing configuration of the second serving
cell 112a.

[0114] The RA transmission in the first serving cell 111a
to the first network node 111 is herein referred to as the
second RA transmission since the wireless device 120 while
performing configuration of the second serving cell 1124 has
or is to send a RA transmission in the second serving cell
112a to the second network node 112 which RA transmis-
sion herein is referred to as a first RA transmission. How-
ever, it should be understood that the first RA transmission
may be referred to as the second RA transmission and vice
versa.
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[0115] Action 1002

[0116] In some embodiments, when the wireless device
120 has determined whether the wireless device 120 is
required to send the second RA transmission in the first
serving cell 111a to the first network node 111 while
performing configuration of the second serving cell 112a as
mentioned in Action 1001 above, the wireless device 120
selects between including and excluding the time delay
Tr4 pcen dueto the second RA transmission in the total time
delay T,., psews based on the determination.

[0117] When used herein, the expression “including and
excluding the time delay Ty, »c.;; in the configuration time
delay T, psces” should be understood as whether or not the
time delay Tr, pcer; 15 to be comprised in the configuration
time delay T,_, psc.;- It should be understood that irrespec-
tive of whether or not the time delay T, ,; is comprised
in the configuration time delay T,_, psc.z the configuration
time delay T, psce;; MAy comprise one or more other time
delays. -

[0118] In some embodiments, the wireless device 120
selects between including and excluding the time delay
Tr4 pcerr due to the second RA transmission by further
selecting to exclude the time delay Tr, pc,; due to the
second RA transmission when the wireless device 120 is not
required to send the second RA transmission to the first
network node 111 while the wireless device 120 is preparing
to perform or is performing configuration of the second
serving cell 112a.

[0119] Alternatively, in some embodiments, the wireless
device 120 selects between including and excluding the time
delay T, pc.; dueto the second RA transmission by further
selecting to include the time delay T,, ,c.; due to the
second RA transmission when the wireless device 120 is to
send the second RA transmission to the first network node
111 while the wireless device 120 is preparing to perform or
is performing configuration of the second serving cell 112aq.
[0120] Action 1003

[0121] When the wireless device 120 is to send the second
RA transmission in the first serving cell 111a to the first
network node 111 while preparing to perform or performing
configuration of a second serving cell 112a managed by a
second network node 112, the wireless device 120 config-
ures the second serving cell 112a using a configuration time
delay T,_., psc.;; comprising at least a time delay Tz, pc.i
due to the second RA transmission; otherwise the wireless
device 120 configures the second serving cell 1124 using the
configuration time delay T, pgc.;; €Xcluding the time delay
T4 pcen due to the second RA transmission.

[0122] Thus, the wireless device 120 may configure the
second serving cell 112a based on the selection described
under Action 1002 above.

[0123] The expression “second RA on PCell in MeNB” is
sometimes used herein for the second RA transmission sent
from the wireless device 120 in the first serving cell 1114 to
the first network node 111.

[0124] In some embodiments, the configuration delay
T s pscen Turther comprises a time delay Ty, pgc,;; due to
a first RA transmission in the second serving cell 1124
managed by the second network node 112.

[0125] In some embodiments, when the wireless device
120 selects to exclude the time delay T, 5., due to the
second RA transmission, the configuration time delay T,
Ppscen 18 expressed as:

Tce_pscen=O+Tppct Lacit TseNacg™ TRa_pscens
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wherein a is a margin parameter, Ty is a time delay due to
a Radio Resource Control (RRC) procedure, T, is a time
delay due to a second serving cell activation procedure,
Tsrnacg 15 @ time delay due to a System Frame Number
(SFN) acquisition procedure and T, psc.; 15 @ time delay
due to a first RA transmission in the second serving cell 1124
managed by the second network node 112.

[0126] Alternatively, in some embodiments, when the
wireless device 120 selects to include the time delay T,
peen due to the second RA transmission, the configuration
time delay T,_, »gc.;; 15 expressed as:

Tace Pscer=PrTrrct TacrtsiNacgt Tace PscerrtTra
PCell*K;

wherein [ is a margin parameter, T, is a time delay due
to a RRC procedure, T, is a time delay due to a second
serving cell activation procedure, sy, is a time delay due
to a SFN acquisition procedure, T,., psc.;; 18 @ time delay
due to the first RA transmission, T, pc;; 5 a time delay due
to the second RA transmission and K is an integer defining
the number of the second RA transmissions to be sent while
the wireless device 120 is preparing to perform or is per-
forming configuration of the second serving cell 112a.
[0127] Action 1004
[0128] In some embodiments, the wireless device 120
transmits the second RA transmission to e.g. the first net-
work node 111.
[0129] For example, this may be the case, when K is equal
to or larger than 1. In such case, the wireless device 120 may
transmit the second RA transmission with priority over
transmitting the first RA transmission.
[0130] The wireless device 120 may transmit the second
RA transmission using a non-contention based Physical
Radio Access Channel (PRACH).
[0131] Further, the wireless device 120 may transmit the
second RA transmission when required to be transmitted for
performing or enabling one or more of: a positioning mea-
surement, a timing advance measurement, an activation, an
incoming call, a handover, and a cell change acquisition of
uplink transmit timing.
[0132] In some embodiments, the wireless device 120
transmits the second RA transmission in dependence of a
target configuration delay time for the configuration of the
second serving cell 112a.
[0133] FIG. 11 schematically illustrates another example
of'a method performed by a UE. A method in a UE, such as
the wireless device 120, served by the network node, such as
the network node 111,112, may comprise the actions of: (1)
determining (1101) whether the UE is triggered or has
received a request to send a second Random Access (RA)
transmission while the UE is preparing to perform or is
performing configuration and/or activation of at least one
primary special cell (PSCell), said second random access
transmission is used for sending the RA to a primary cell
(PCell), and said PSCell and PCell are primary serving cells
belonging to Master or Main Cell Group (MCG) and Sec-
ondary Cell Group (SCG) in DC operation (this action may
be performed by a determining module within the UE, such
as the wireless device 120); (2) adapting or selecting (1102)
between at least a first method and a second method to
configure and/or activate at least one PSCell depending upon
the determination that whether or not the UE has been
triggered or received the request to send the second RA (this
action may be performed by an adapting or selecting module
within the UE, such as the wireless device 120); (3) con-
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figuring and/or activating (1103) at least one PSCell based
on the adapted method (this action may be performed by a
configuring and/or activating module within the UE, such as
the wireless device 120).

[0134] To perform the method for performing cell con-
figuration, the wireless device 120 may be configured
according to an arrangement depicted in FIG. 12. As previ-
ously described, the wireless device 120 and the first net-
work node 111 configured to serve the wireless device 120
are configured to operate in the wireless communications
network 100. Further, the first network node 111 is config-
ured to manage the first serving cell 111a.

[0135] The UE, e.g. the wireless device 120, may com-
prise an interface unit to facilitate communications between
the wireless device 120 and other nodes or devices, e.g. the
network node 111,112. The interface may, for example,
include a transceiver configured to transmit and receive
radio signals over an air interface in accordance with a
suitable standard. In some embodiments, the wireless device
120 comprises an input and/or output interface 1200 con-
figured to communicate with one or more network nodes,
e.g. the first and second network nodes 111, 112. The input
and/or output interface 1200 may comprise a wireless
receiver (not shown) and a wireless transmitter (not shown).
Thus, the wireless device 120 is configured to receive
signals, data or information from the one or more network
nodes, e.g. the first and second network nodes 111, 112.
Further, the wireless device 120 is configured to transmit
signals, data or information to the one or more network
nodes, e.g. the first and second network nodes 111, 112.
[0136] In some embodiments, the wireless device 120 is
configured to transmit the second RA transmission to the
first network node 111.

[0137] For example, when K is equal to or larger than 1,
the wireless device 120 is configured to transmit the second
RA transmission with priority over transmittal of the first
RA transmission.

[0138] In some embodiments, the wireless device 120 is
configured to transmit the second RA transmission using a
non-contention based Physical Radio Access Channel
(PRACH).

[0139] The wireless device 120 may further be configured
to transmit the second RA transmission when required to be
transmitted for performing or enabling one or more of: a
positioning measurement, a timing advance measurement,
an activation, an incoming call, a handover, and a cell
change acquisition of uplink transmit timing.

[0140] In some embodiments, the wireless device 120 is
configured to transmit the second RA transmission in depen-
dence of a target configuration delay time for the configu-
ration of the second serving cell 112a.

[0141] The wireless device 120 may further be configured
to determine, by means of a determining module 1201
configured to determine, whether the wireless device 120 is
required to send a second RA transmission. The determining
module 1201 may be implemented by or arranged in com-
munication with a processor 1205 of the wireless device
120. The processor 1205 will be described in more detail
below.

[0142] In some embodiments, the wireless device 120 is
configured to determine whether the wireless device 120 is
required to send the second RA transmission in the first
serving cell 111a to the first network node 111 while
performing configuration of the second serving cell 112a.
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[0143] The wireless device 120 may be configured to
select, by means of a selecting module 1202 configured to
select, configuration time delay. The selecting module 1202
may be implemented by or arranged in communication with
the processor 1205 of the wireless device 120.

[0144] In some embodiments, when the wireless device
120 is configured to determine whether the wireless device
120 is required to send the second RA transmission in the
first serving cell 111a to the first network node 111 while
performing configuration of the second serving cell 112a,
the wireless device 120 is further configured to select
between including and excluding the time delay T, »c.i
due to the second RA transmission in the configuration time
delay T,., pscer; based on the determination.

[0145] As previously mentioned, when used herein, the
expression “including and excluding the time delay T,
peey in the configuration time delay T, poc.;; should be
understood as whether or not the time delay Tr, pcpy 15 tO
be comprised in the configuration time delay T, pscer It
should be understood that irrespective of whether or not the
time delay Tz, pc.;; is comprised in the configuration time
delay T,., psc.» the configuration time delay T,., psc.i
may comprise one or more other time delays. -
[0146] In some embodiments, the wireless device 120 is
configured to select between including and excluding the
time delay Tz, pc,; due to the second RA transmission by
further being configured to select to exclude the time delay
Tri peen due to the second RA transmission when the
wireless device 120 is not required to send the second RA
transmission to the first network node 111 while the wireless
device 120 is preparing to perform or is performing con-
figuration of the second serving cell 112a.

[0147] In some embodiments, when the wireless device
120 is configured to select to exclude the time delay Ty,
peen due to the second RA transmission, the configuration
time delay T,., pgcor; is expressed as:

Taee_pscenr=O+Trrct Lacit TsiNacg™ TRa_pScens

wherein a is a margin parameter, Tz~ is a time delay due
to a RRC procedure, T, is a time delay due to a second
serving cell activation procedure, Ty, .., is a time delay due
to a SFN acquisition procedure and T, 5sc.;; 18 a time delay
due to a first RA transmission in the second serving cell 1124
managed by the second network node 112.

[0148] Alternatively, in some embodiments, he wireless
device 120 is configured to select between including and
excluding the time delay T, »c.; due to the second RA
transmission by further being configured to select to include
the time delay Ty, pc; due to the second RA transmission
when the wireless device 120 is to send the second RA
transmission to the first network node 111 while the wireless
device 120 is preparing to perform or is performing con-
figuration of the second serving cell 112a.

[0149] In some embodiments, when the wireless device
120 is configured to select include the time delay Tr, »c.z
due to the second RA transmission, the configuration time
delay T,., pscer; is expressed as:

Taer_pscen=P+TrRrct Lot Tsenacgt Tra_pscenrt Tra_

PCell*K;
wherein 3 is a margin parameter, Tz is a time delay due
to a RRC procedure, T, is a time delay due to a second
serving cell activation procedure, T gz, is a time delay for
a SFN acquisition procedure, T, pscey; 15 a time delay due
to the first RA transmission, T ; pc,;; is a time delay due to
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the second RA transmission and K is an integer defining the
number of the second RA transmissions to be sent while the
wireless device 120 is preparing to perform or is performing
configuration of the second serving cell 112a.

[0150] The wireless device 120 is configured to configure,
by means of a configuring module 1203 configured to
configure, the second serving cell 112a as follows. The
configuring module 1203 may be implemented by or
arranged in communication with the processor 1205 of the
wireless device 120.

[0151] When the wireless device 120 is to send the second
RA transmission in the first serving cell 111a to the first
network node 111 while preparing to perform or performing
configuration of the second serving cell 1124 managed by
the second network node 112, the wireless device 120 is
configured to configure the second serving cell 112q using a
configuration time delay T,., pgc.;; cOomprising at least a
time delay Tr, pc.; due to the second RA transmission,
otherwise the wireless device 120 is configured configure
the second serving cell 112a using the configuration time
delay T,., psc.;; €xcluding the time delay Ty, 5., due to
the second RA transmission. -

[0152] In some embodiments, the configuration delay
T s pscen Turther comprises a time delay Ty, pgc,;; due to
a first RA transmission in the second serving cell 1124
managed by the second network node 112.

[0153] In some embodiments, when the wireless device
120 is configured to determine whether the wireless device
120 is required to send the second RA transmission and
configured to select between including and excluding the
time delay Tz, p¢.;; due to the second RA transmission, the
wireless device 120 is configured to configure the second
serving cell 1124 based on the selection.

[0154] The wireless device 120 may also comprise means
for storing data. In some embodiments, the wireless device
120 comprises a memory 1204 configured to store the data.
The data may be processed or non-processed data and/or
information relating thereto. The memory 1204 may com-
prise one or more memory units. Further, the memory 1204
may be a computer data storage or a semiconductor memory
such as a computer memory, a read-only memory, a volatile
memory or a non-volatile memory. The memory is arranged
to be used to store obtained information, data, configura-
tions, schedulings, and applications etc. to perform the
methods herein when being executed in wireless device 120.
[0155] Embodiments herein for performing cell configu-
ration may be implemented through one or more processors,
such as the processor 1205 in the arrangement depicted in
FIG. 12, together with computer program code for perform-
ing the functions and/or method actions of embodiments
herein. The program code mentioned above may also be
provided as a computer program product, for instance in the
form of a data carrier carrying computer program code for
performing the embodiments herein when being loaded into
the wireless device 120. One such carrier may be in the form
of an electronic signal, an optical signal, a radio signal or a
computer readable storage medium. The computer readable
storage medium may be a CD ROM disc or a memory stick.
[0156] The computer program code may furthermore be
provided as program code stored on a server and down-
loaded to the wireless device 120.

[0157] Those skilled in the art will also appreciate that the
input/output interface 1200, the determining module 1201,
the selecting module 1202, and the configuring module 1203
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above may refer to a combination of analog and digital
circuits, and/or one or more processors configured with
software and/or firmware, e.g. stored in the memory 1204,
that when executed by the one or more processors such as
the processors in the wireless device 120 perform as
described above. One or more of these processors, as well as
the other digital hardware, may be included in a single
Application-Specific Integrated Circuitry (ASIC), or several
processors and various digital hardware may be distributed
among several separate components, whether individually
packaged or assembled into a System-on-a-Chip (SoC).
[0158] An example of a method performed by the first
network node 111 for assisting a wireless device 120 in
performing cell configuration will now be described with
reference to a flowchart depicted in FIG. 13. As previously
mentioned, the wireless device 120 and the first network
node 111 serving the wireless device 120 are operating in the
wireless communications network 100, and the first network
node 111 manages the first serving cell 111a.

[0159] The method comprises one or more of the follow-
ing actions. It should be understood that actions may be
taken in any suitable order and that some actions may be
combined.

[0160] Action 1301

[0161] The first network node 111 determines based on
one or more criteria whether the wireless device 120 is using
or is expected to use a first method or a second method for
performing configuration of a second serving cell 112a
managed by a second network node 112.

[0162] This may also be expressed as the first network
node 111 determines based on one or more criteria out of at
least a first method and a second method for use by a UE,
e.g. the wireless device 120, to configure and/or activate at
least one PSCell, e.g. the second serving cell 112a. As will
be described below, this action may be performed by a
determining module within the network node such as the
first network node 111

[0163] The first method is configured to be performed over
a configuration time delay T,_, pgc.;; comprising at least a
time delay T, pc.; due to a second RA transmission, when
the wireless device 120 is to send the second RA transmis-
sion in the first serving cell 111a to the first network node
111 while preparing to perform or performing configuration
of the second serving cell 112a.

[0164] The second method is configured to be performed
over the configuration time delay Ty, pgc.;; €xcluding the
time delay Tx, pc.; due to the second RA transmission,
when the wireless device 120 is not to send the second RA
transmission in the first serving cell 111a while preparing to
perform or performing configuration of the second serving
cell 112a.

[0165] Insomeembodiments, the configuration time delay
T, pscer further comprises a time delay Ty, ., due to
a first RA transmission in the second serving cell 1124
managed by the second network node 112.

[0166] Action 1302

[0167] The first network node 111 transmits, to the wire-
less device 120, information relating to the determined first
or second method.

[0168] Thus, the first network node 111 may transmit to
the UE, e.g. the wireless device 120, information related to
the determined method and/or at least one parameter related
to the to the determined method. As will be described below,
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this action may be performed by a transmitting module
within the network node such as the first network node 111.
[0169] In some embodiments, the information comprises
one or more of: a parameter K defining the number of the
second RA transmissions to be sent while the wireless
device 120 is preparing to perform or is performing con-
figuration of the second serving cell 112¢; an indication
whether or not the wireless device 120 is allowed to transmit
the second RA transmission in the first serving cell 111a
while preparing to perform or performing configuration of
the second serving cell 112¢; and a maximum allowed delay
to perform the cell configuration.

[0170] To perform the method for assisting the wireless
device 120 in performing cell configuration, the first net-
work node 111 may be configured according to an arrange-
ment depicted in FIG. 14. As previously described, the
wireless device 120 and the first network node 111 config-
ured to serve the wireless device 120 are configured to
operate in the wireless communications network 100. Fur-
ther, the first network node 111 is configured to manage the
first serving cell 111a.

[0171] The network node, e.g. the first network node 111,
may comprise an interface unit to facilitate communications
between the network node and other nodes or devices, e.g.
a UE such as the wireless device 120. The interface may, for
example, include a transceiver configured to transmit and
receive radio signals over an air interface in accordance with
a suitable standard.

[0172] Insomeembodiments, the first network node 111 is
configured to receive, e.g. by means of a receiving module
1401 configured to receive, transmission from the wireless
device 120. The receiving module 1401 may comprise a
wireless receiver.

[0173] The first network node 111 is configured to trans-
mit, e.g. by means of a transmitting module 1402 configured
to transmit, to the wireless device 120, information relating
to the determined first or second method. The transmitting
module 1402 may comprise a wireless transmitter.

[0174] In some embodiments, the information comprises
one or more of: a parameter K defining the number of the
second RA transmissions to be sent while the wireless
device 120 is preparing to perform or is performing con-
figuration of the second serving cell 112¢; an indication
whether or not the wireless device 120 is allowed to transmit
the second RA transmission in the first serving cell 111a
while preparing to perform or performing configuration of
the second serving cell 112¢; and a maximum allowed delay
to perform the cell configuration.

[0175] The first network node 111 is configured to deter-
mine, by means of a determining module 1403 configured to
determine, a method used by or expected to be used by the
wireless device 120 when performing cell configuration.
The determining module 1403 may be implemented by or
arranged in communication with a processor 1405 of the first
network node 111. The processor 1405 will be described in
more detail below.

[0176] The first network node 111 is configured to deter-
mine based on one or more criteria whether the wireless
device 120 is using or is expected to use a first method or a
second method for performing configuration of a second
serving cell 112a managed by a second network node 112.
[0177] As previously mentioned, the first method is con-
figured to be performed over a configuration time delay
T s pscen cOmprising at least a time delay Tr, p¢,; due to
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a second Random Access, RA, transmission, when the
wireless device 120 is to send the second RA transmission
in the first serving cell 111a to the first network node 111
while preparing to perform or performing configuration of
the second serving cell 112a.

[0178] As also previously mentioned, the second method
is configured to be performed over the configuration time
delay T,., psce.; €xcluding the time delay Tz, pc.;; due to
the second RA transmission, when the wireless device 120
is not to send the second RA transmission in the first serving
cell 111a while preparing to perform or performing configu-
ration of the second serving cell 112q.

[0179] Insome embodiments, the configuration time delay
T,.: pscen Turther comprises a time delay Tz, pgey; due to
a first RA transmission in the second serving cell 112q
managed by the second network node 112.

[0180] Embodiments herein for assisting a wireless device
120 in performing cell configuration may be implemented
through one or more processors, such as the processor 1405
in the arrangement depicted in FIG. 14, together with
computer program code for performing the functions and/or
method actions of embodiments herein. The program code
mentioned above may also be provided as a computer
program product, for instance in the form of a data carrier
carrying computer program code for performing the embodi-
ments herein when being loaded into the first network node
111. One such carrier may be in the form of an electronic
signal, an optical signal, a radio signal or a computer
readable storage medium. The computer readable storage
medium may be a CD ROM disc or a memory stick.
[0181] The computer program code may furthermore be
provided as program code stored on a server and down-
loaded to the first network node 111.

[0182] Those skilled in the art will also appreciate that
receiving module 1401, the transmitting module 1402, and
the determining module 1403 above may refer to a combi-
nation of analog and digital circuits, and/or one or more
processors configured with software and/or firmware, e.g.
stored in the memory 1404, that when executed by the one
or more processors such as the processors in the first
network node 111 perform as described above. One or more
of these processors, as well as the other digital hardware,
may be included in a single Application-Specific Integrated
Circuitry (ASIC), or several processors and various digital
hardware may be distributed among several separate com-
ponents, whether individually packaged or assembled into a
System-on-a-Chip (SoC).

EXEMPLIFYING EMBODIMENTS

[0183] A method in the UE, e.g. the wireless device 120,
of adapting PSCell configuration and/or activation proce-
dure will now be described.

[0184] General Description of Adaptive Method

[0185] This embodiment discloses a method in a UE, e.g.
the wireless device 120, of adapting a procedure for per-
forming PSCell, e.g. the second serving cell 112a, configu-
ration and/or activation depending upon whether the UE has
been triggered to send random access on the PCell, e.g. the
first serving cell 111a, and at least one PSCell, e.g. the
second serving cell 112a. More specifically the UE, e.g. the
wireless device 120: Uses a first method (aka first PSCell
configuration and/or activation method) to perform PSCell
configuration and/or activation provided that the UE is not
triggered to simultaneously perform random access (RA) on
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PCell (aka a first RA) and RA on at least one PSCell (aka a
second RA); and Uses a second method (aka second PSCell
configuration and/or activation method) to perform PSCell
configuration and/or activation provided that the UE is
triggered to simultaneously perform random access on PCell
(i.e. first RA) and RA on at least one PSCell (i.e. second
RA).

[0186] Some actions that may be performed in the UE, e.g.
the wireless device 120, are as follows: (1) Determining that
the UE is required to configure and/or activate at least one
PSCell; (2) Determining whether the UE is triggered or has
received a request to send a second RA (i.e. RA to PCell)
while the UE is preparing to perform or performing con-
figuration and/or activation of the at least one PSCell (this
relates to Actions 1001 and 1101 previously described); (3)
Adapting a method to configure and/or activate at least one
PSCell depending upon the determination that whether or
not the UE has been triggered or received send to send the
second RA e.g. adapting between the first and the second
methods (this relates to Actions 1002 and 1102 previously
described); (4) Configuring and/or activating at least one
PSCell based on the adapted method (this relates to Actions
1003 and 1103 previously described).

[0187] Some differences between the two methods are
that: The first method includes the time or delay due to RA
transmission to at least one PSCell (i.e. no delay due to RA
to PCell is included), and The second method includes the
times or delays due to: RA transmission to at least one
PSCell and one or more RA transmissions to the PCell.
Therefore the second method involves additional delay due
to at least one attempt of the second RA.

[0188] The use of the second method enables the UE to
perform PSCell configuration and/or activation, which
requires first RA as well as execute procedures which
require the second RA. Therefore all procedures may be
executed.

[0189] It is further described with specific examples
below, that both methods may comprise additional delay
components to account for the delay caused by other pro-
cedures such as RRC procedure etc.

[0190] The term ‘simultaneous triggering’, when used
herein, means a situation in which the UE, e.g. the wireless
device 120, may be triggered at the same time, or within
certain time period or when at least one random access is in
progress, to perform random access on the PCell, e.g. the
first serving cell 111a, and the at least one PSCell, e.g. the
second serving cell 112a. This is explained with few
examples below:

[0191] Inone example, the UE may receive the requests at
exactly the same time to send random access on PCell and
at least one PSCell.

[0192] In another example, the UE may receive two
requests at different times but within a time window (e.g. 5
subframes) while UE has not yet started sending the first
random access based on the first request.

[0193] In another example the UE may receive two
requests at different times such that the second request is
received when UE has already started sending the first
random access based on the first request/trigger.

[0194] The UE, e.g. the wireless device 120, may be
triggered for sending random access by a request received at
the UE’s physical layer from the UE’s higher layer e.g.
MAC layer protocol.
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[0195] The term PSCell configuration means when the UE
has at least acquired timing information of the PSCell e.g.
synchronized to PSCell, acquired its SFN etc.
[0196] The term PSCell activation means when the UE has
acquired timing information of the PSCell and is also able to
receive signals from the PSCell e.g. downlink control chan-
nel such as PDCCH, data channel such as PDSCH etc.
[0197] Examples of adaptive PSCell configuration and/or
activation procedure
[0198] This section comprises some specific examples of
adaptive PSCell configuration and/or activation procedure.
[0199] As an example:
[0200] The first method to perform PSCell configuration
and/or activation comprises the following individual proce-
dures performed by the UE, e.g. the wireless device 120: (1)
RRC procedure to process the received message containing
PSCell configuration and/or activation command; (2) Pro-
cedure to acquire System Frame Number (SFN) of the
PSCell; (3) Activation procedure for PSCell; (4) Random
Access (RA) procedure to send the first RAi.e. RAto access
PSCell.
[0201] The second method to perform PSCell configura-
tion and/or activation comprises the following individual
procedures performed by the UE, e.g. the wireless device
120: (1) RRC procedure to process the received message
containing PSCell configuration and/or activation com-
mand; (2) Procedure to acquire system frame number (SFN)
of the PSCell; (3) Activation procedure for PSCell; (4)
Random access (RA) procedure to send the first RA i.e. RA
to access PSCell; (5) Random access (RA) procedure to send
the second RA i.e. at least one RA to access PCell.
[0202] In the above example the time to perform various
procedures are represented as follows: RRC procedure delay
as Trres PSCell activation procedure delay as T,.,; SFN
acquisition procedure delay as Tgzpy,.,» First RA procedure
delay as T, pscons Second RA procedure delay as Tr, pc.is
[0203] The total time or delay to perform PSCell configu-
ration and/or activation using the first method may be
expressed by the following general expression:
Toee - pscell_first_method 8 (0, TR Taeo T SFNacg Tra_ps

Cell) (€8]
[0204] The total time in equation (1) may also be
expressed using the following specific expression:

Tact_pscett_first_method= 0t TRRCH Lot TspNacqt Tra_

PSCell (2)
[0205] In equations (1) and (2), the parameter ‘e’ may
account for a margin. As a special case =0, for example if
no extra margin is needed or if it is included in other
parameter.
[0206] The total time or delay to perform PSCell configu-
ration and/or activation using the second method may be
expressed by the following general expression:

Toee  pscell_second_method ™ 8! (B.Trrc Taco T SFNacqg Tra_
PSCell’K) (3)
[0207] The total time in equation (3) may also be

expressed using the following specific expression:

T ser.pscett_second_methoa= P TRRCH L acit Lsrnvacgt Tra_
pscertTra_pcen™K @
[0208] In equations (3)-(4) the parameter K is an integer
and denotes the number of attempted PCell PRACH trans-
missions, i.e. the number of second RA transmissions. The
parameter K may be pre-defined, configured by the network
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node, e.g. the first network node 111, or may be autono-
mously selected by the UE, e.g. the wireless device 120. As
a special case K=1 i.e. only one attempt to send the second
RA to the PCell, e.g. the first serving cell 111a, while the
PSCell, e.g. the second serving cell 112a, is being config-
ured and/or activated. The use of the parameter K will be
further described below.

[0209] In equations (3) and (4), the parameter ‘f’ may
account for a margin. As a special case =0, for example if
no extra margin is needed or if it is included in other
parameter.

[0210] The expression in equation (4) enables the UE, i.e.
when applying the second method, to first transmit the
second RA to the PCell, e.g. the first serving cell 111a, up to
K times (depending on value of K) before sending the
second RA to the PSCell, second serving cell 112a. There-
fore the UE, e.g. the wireless device 120, performs the two
types of RA in tandem.

[0211] In any of the above expressions (1)-(4) any param-
eter other than Ty, psc.; and Tx, 5o, may be set to zero.
For example if UE knows the SFN of the PSCell then
TSFNachO'

[0212] In equations (1)-(4) the typical values of different
procedures are described below:

(A) Typically the RRC procedure delay is about 15 ms.
(B) The PSCell activation delay is in the order of 20 ms and
30 ms if the PSCell, e.g. the second serving cell 1124, is
known and unknown respectively. A PSCell is considered
known if the UE, e.g. the wireless device 120, is synchro-
nized to the PSCell. More specifically the PSCell is known
if the UE has measured the PSCell over the last certain time
period; otherwise it is considered unknown.

(C) The SFN acquisition procedure for acquiring SFN of
PSCell may take about 50 ms. If the UE already knows the
SFN then this time may be much shorter or even set to O ms.
For example if the network node signals SFN of the PSCell
then Tz, =0 or equal to a smaller value such as Tgzn~
acq=10 ms due to frame timing uncertainty.

(D) Each of the first and second RA procedures may require
20-50 ms depending upon the configuration of the random
access parameters e.g. RA occasions, number of allowed
retransmission attempts etc.

[0213] The adaptive procedure to perform PSCell configu-
ration and/or activation based on equation (3) and (4) may
be expressed as follows: When the PSCell, e.g. the second
serving cell 112a, is being configured and/or activated, if the
UE, e.g. the wireless device 120, is not triggered perform
simultaneous PRACH transmissions to the PCell, e.g. the
first serving cell 111a, and to the PSCell, e.g. the second
serving cell 112a, then the required activation/configuration
time for PSCell will be according to the following expres-
sion based on the first method:

T et pscer= O IRRct et Tspvacgt TRa_PScent

[0214] If there are situations when the UE, e.g. the wire-
less device 120, is triggered to perform simultaneous
PRACH transmissions to both the PCell, e.g. the first serving
cell 111a, and the PSCell, e.g. the second serving cell 112a,
then the activation/configuration time required for PSCell
will be according to the following expression based on the
second method:

T et psceii=LRRC Lacrt Lsenacgt T Ra_pscert Tra_
*
pcer'K
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[0215] The K may also have a default value e.g. K=1. That
is when only certain number of second RA transmissions
while the PSCell, e.g. the second serving cell 112a, is
configured and/or activated is pre-defined.

[0216] The chosen value of K, which is an integer, gives
rise to different rules or schemes, which are described in the
coming sections.

[0217] Method of Prioritizing Between PSCell and PCell
PRACH Transmissions

[0218] In some embodiments, the UE, e.g. the wireless
device 120, may be triggered to use one of the following
rules while configuring and/or activating the PSCell, e.g. the
second serving cell 112a: (1) Discard the second RA trans-
mission if it occurs while the PSCell is being configured
and/or activated i.e. K=0; (2) Prioritize the second RA
transmission over the first RA transmission i.e. Kz1; (3)
Prioritize the second RA transmission over the first RA
transmission for up to certain number of the second RA
transmissions, and discard beyond that number i.e. 1=K<m.
The value of m may be pre-defined, configured by the
network node, e.g. the first network node 111, or selected by
the UE, e.g. the wireless device 120, autonomously.
[0219] The UE, e.g. the wireless device 120, may be
triggered to configure and/or activate the PSCell, e.g. the
second serving cell 112a, according to any of above prin-
ciple based on: Pre-defined rule; Information received from
the network node, e.g. the first network node 111, e.g. value
of' K is signalled; UE autonomously selection e.g. UE selects
the value of K.

[0220] Incase of autonomous selection of the rule, the UE,
e.g. the wireless device 120, may also inform the network
node, e.g. the first network node 111, as to which of the rule
has been used by the UE e.g. have set K=0 as in rule #1.
[0221] Furthermore, the one or more criterions may be
used to define which of the above rules is to be used by the
UE in case both the first and the second RA are triggered by
the UE during the PSCell configuration and/or activation
procedure.

[0222] As an example embodiment, the UE may autono-
mously set K=0, i.e. apply rule #1 above, based on certain
criterion. Several examples of criteria for selecting the rule
are described below.

[0223] Prioritization Based on Whether RACH is Conten-
tion Based on Non-Contention Based

[0224] In one aspect of some embodiments, the UE, e.g.
the wireless device 120, may transmit PRACH to the PCell,
e.g. the first serving cell 111a, only if the PRACH is
non-contention based. For example, the UE may use the
second method, e.g. expressions (3)-(4); if the UE is trig-
gered to send the second RA using non-contention based
principle e.g. for performing handover. Therefore, UE may
use rule #1 or rule #2. In case of rule #2 the UE may also
use certain maximum value of K e.g. K=4.

[0225] Prioritization Based on Purpose of PRACH to
PCell
[0226] In another aspect of some embodiments, the UE,

e.g. the wireless device 120, may transmit PRACH to the
PCell, e.g. the first serving cell 111a, depending on the
purpose of the RACH. For example, the UE may send the
PRACH to the PCell only when the PRACH is triggered to
be transmitted for certain tasks or purposes. Examples of use
cases of RA are for: positing measurement, timing advance,
activation, incoming call, handover, cell change, acquisition
of UL transmit timing, etc.
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[0227] For example for certain critical tasks, e.g. second
RA transmission for doing or enabling positioning measure-
ments and/or handover; it may be pre-defined that the UE
shall use at least rule #2 or UE may be configured to use rule
#2 by the network node, e.g. the first network node 111.
[0228] Target Delay of PSCell Configuration and/or Acti-
vation Procedure

[0229] In another aspect of some embodiments, the UE,
e.g. the wireless device 120, may be required to transmit
PRACH to the PCell, e.g. the first serving cell 111a, depend-
ing on the target delay of the PSCell configuration and/or
activation procedure. For example, the maximum allowed
delay may be pre-defined or configured by the network node,
e.g. the first network node 111.

[0230] If the UE cannot perform the PSCell configuration
and/or activation procedure with the target delay, then the
UE may set K=0. Otherwise, the UE may choose the
maximum value of K provided the PSCell configuration
and/or activation procedure can be done within the target
delay.

[0231] As previously described, the embodiments herein
may be implemented through one or more processors, such
as a processor in the UE 120 depicted in FIG. 11, and a
processor in the network node 111,112 depicted in FIG. 13,
together with computer program code for performing the
functions and actions of the embodiments herein. The pro-
gram code mentioned above may also be provided as a
computer program product, for instance in the form of a data
carrier carrying computer program code for performing the
embodiments herein when being loaded into the in the
network node 111,112 or the UE 120. One such carrier may
be in the form of a CD ROM disc. It is however feasible with
other data carriers such as a memory stick. The computer
program code may furthermore be provided as pure program
code on a server and downloaded to the network node
111,112 or the UE 120.

[0232] The network node 111,112 and the UE 120 may
further comprise a memory comprising one or more memory
units. The memory is arranged to be used to store obtained
information, store data, configurations, scheduling, and
applications etc. to perform the methods herein when being
executed in the network node 111,112 or the UE 120.
[0233] Those skilled in the art will also appreciate that the
determining module, adapting module, selecting module,
configuring module, activating module, transmitting mod-
ule, receiving module, sending module and performing
module described above may refer to a combination of
analog and digital circuits, and/or one or more processors
configured with software and/or firmware, e.g. stored in the
memory, that when executed by the one or more processors
such as the processors in the network node 111,112 and UE
120 perform as described above. One or more of these
processors, as well as the other digital hardware, may be
included in a single application-specific integrated circuitry
(ASIC), or several processors and various digital hardware
may be distributed among several separate components,
whether individually packaged or assembled into a system-
on-a-chip (SoC).

[0234] When the word “comprise” or “comprising” is used
in this disclosure it shall be interpreted as non-limiting, i.e.
meaning “consist at least of”.

[0235] The embodiments herein are not limited to the
above described preferred embodiments. Various alterna-
tives, modifications and equivalents may be used. Therefore,
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the above embodiments should not be taken as limiting the
scope of the invention, which is defined by the appending
claims.

Abbreviations
[0236] MeNB Master eNode B
[0237] SeNB Secondary eNode B
[0238] PSCell Primary SCell
[0239] PCC Primary component carrier
[0240] PCI Physical cell identity
[0241] PSS Primary synchronization signal
[0242] RAT Radio Access Technology
[0243] RRC Radio resource control
[0244] RSCP Received signal code power
[0245] RSRP Reference Signal Received Power
[0246] RSRQ Reference Signal Received Quality
[0247] RSSI Received signal strength indication
[0248] SCC Secondary component carrier
[0249] SIB System information block
[0250] SON Self-organizing networks
[0251] SSS Secondary synchronization signal
[0252] TDD Time division duplex
[0253] UARFCN UMTS Absolute Radio Frequency

Channel Number

[0254] HO Handover

[0255] UE User equipment

[0256] RNC Radio Network Controller
[0257] BSC Base station Controller
[0258] PCell Primary Cell

[0259] SCell Secondary Cell

1. A cell configuration method, the method comprising:

a user equipment (UE) detecting that the UE has been
triggered to perform a first random access (RA) on a
first serving cell;

the UE determining whether the UE has been simultane-

ously triggered to: i) perform the first RA on the first
serving cell and ii) perform a second RA on a second
serving cell; and

the UE selecting a method for performing the first RA on

the first serving cell based on whether or not the UE has
determined that the UE has been simultaneously trig-
gered to: i) perform the first RA on the first serving cell
and ii) perform the second RA on the second serving
cell.

2. The method of claim 1, wherein the first serving cell is
primary secondary cell (PSCell) and the second serving cell
is a primary cell (PCell).

3. The method of claim 1, further comprising:

the UE, as a result of determining that the UE has been

simultaneously triggered to perform the first RA on the
first serving cell and perform the second RA on the
second serving cell, performing the RA on the second
serving cell prior to performing the RA on the first
serving cell.

4. The method of claim 1, wherein selecting the method
comprises selecting a first configuration time delay or a
second configuration time delay based on the determination.

5. The method of claim 4, wherein selecting the first
configuration time delay or the second configuration time
delay based on the determination comprises:

selecting the second configuration time delay as a result of

determining that the UE has not been simultaneously
triggered to perform the first RA on the first serving cell
and perform the second RA on the second serving cell.
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6. The method of claim 5, wherein the second configu-
ration time delay is expressed as:

Tact_PSCell=0+TRRC+Tact+TSFNacq+TRA_PSCell,

wherein o is a margin parameter, TRRC is a time delay
due to a Radio Resource Control (RRC) procedure,
Tact is a time delay due to a second serving cell
activation procedure, TSFNacq is a time delay due to a
System Frame Number, SFN, acquisition procedure
and TRA_PSCell is a time delay due to the RA trans-
mission in the second serving cell managed by the
second network node.

7. The method of claim 4, wherein selecting the first
configuration time delay or the second configuration time
delay based on the determination comprises:

selecting the first configuration time delay as a result of

determining that the UE has been simultaneously trig-
gered to perform the first RA on the first serving cell
and perform the second RA on the second serving cell.

8. The method of claim 7, wherein the first configuration
time delay is expressed as:

Tact_PSCell=p+TRRC+Tact+TSFNacq+7RA_PSCell+
TRA_PCell*K,

wherein f is a margin parameter, TRRC is a time delay
due to a RRC procedure, Tact is a time delay due to a
second serving cell activation procedure, TSFNacq is a
time delay due to a SFN acquisition procedure, TRA_
PSCell is a time delay due to the RA transmission in the
second serving cell, TRA_PCell is a time delay due to
the RA transmission in the first serving cell and K is an
integer defining a number of RA transmissions in the
first serving cell to be sent while the wireless device is
preparing to perform or is performing configuration of
the second serving cell.

9. The method of claim 1, wherein determining whether
the UE has been simultaneously triggered to perform the
first RA on the first serving cell and perform the second RA
on the second serving cell comprises the UE determining
whether the UE has received a request to perform the second
RA on the second serving cell within a certain amount of
time of receiving a request to perform the first RA on the first
serving cell.

10. A computer program product comprising non-transi-
tory computer readable storage medium comprising a com-
puter program comprising instructions which, when
executed on at least one processor of a user equipment (UE),
causes the UE to perform the method of claim 1.

11. A user equipment (UE) for performing cell configu-
ration, the UE comprising:

a memory; and

a processor coupled to the memory, wherein the UE is

configured to:

detect whether the UE has been triggered to perform a first

random access (RA) on a first serving cell;

determine whether the UE has been simultaneously trig-

gered to: i) perform the first RA on the first serving cell
and ii) perform a second RA on a second serving cell;
and

select a method for performing the first RA on the first

serving cell based on whether or not the UE has
determined that the UE has been simultaneously trig-
gered to: i) perform the first RA on the first serving cell
and ii) perform the second RA on the second serving
cell.
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12. The UE of claim 11, wherein the first serving cell is
primary secondary cell (PSCell) and the second serving cell
is a primary cell (PCell).

13. The UE of claim 11, wherein the UE is further
configured to:

as a result of determining that the UE has been simulta-

neously triggered to perform the first RA on the first
serving cell and perform the second RA on the second
serving cell, perform the RA on the second serving cell
prior to performing the RA on the first serving cell.

14. The UE of claim 11, wherein the UE is configured to
select the method by selecting a first configuration time
delay or a second configuration time delay based on the
determination.

15. The UE of claim 14, wherein the UE is configured to
select the first configuration time delay or the second con-
figuration time delay based on the determination by per-
forming a process comprising:

selecting the second configuration time delay as a result of

determining that the UE has not been simultaneously
triggered to perform the first RA on the first serving cell
and perform the second RA on the second serving cell.

16. The UE of claim 15, wherein the second configuration
time delay is expressed as:

Tact_PSCell=0+TRRC+Tact+TSFNacq+TRA_PSCell,

wherein o is a margin parameter, TRRC is a time delay due
to a Radio Resource Control procedure, Tact is a time delay
due to a second serving cell activation procedure, TSFNacq
is a time delay due to a System Frame Number, SFN,
acquisition procedure and TRA_PSCell is a time delay due
to the RA transmission in the second serving cell managed
by the second network node.
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17. The UE of claim 14, wherein the UE is configured to
select the first configuration time delay or the second con-
figuration time delay based on the determination by per-
forming a process comprising:

selecting the first configuration time delay as a result of

determining that the UE has been simultaneously trig-
gered to perform the first RA on the first serving cell
and perform the second RA on the second serving cell.

18. The UE of claim 17, wherein the first configuration
time delay is expressed as:

Tact_PSCell=p+TRRC+Tact+TSFNacq+7RA_PSCell+
TRA_PCell*K,

wherein f is a margin parameter, TRRC is a time delay
due to a RRC procedure, Tact is a time delay due to a
second serving cell activation procedure, TSFNacq is a
time delay due to a SFN acquisition procedure, TRA_
PSCell is a time delay due to the RA transmission in the
second serving cell, TRA_PCell is a time delay due to
the RA transmission in the first serving cell and K is an
integer defining a number of RA transmissions in the
first serving cell to be sent while the wireless device is
preparing to perform or is performing configuration of
the second serving cell.

19. The UE of claim 11, wherein the UE determines
whether the UE has been simultaneously triggered to per-
form the first RA on the first serving cell and perform the
second RA on the second serving cell by determining
whether the UE has received a request to perform the second
RA on the second serving cell within a certain amount of
time of receiving a request to perform the first RA on the first
serving cell.



