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(57) ABSTRACT 
Apparatuses and methods for providing multimedia broad 
cast multicast service (MBMS) on carriers of a new carrier 
type (NCT) are described herein. A user equipment (UE) may 
transmit a message to indicate an interest in receiving MBMS 
transmissions on a target cell that operates on a first carrier of 
a first carrier type on which cell-specific reference signals 
(CRSs) are suppressed at one or more downlink subframes of 
a downlink frame. The UE may receive, in response to trans 
mitting the message, identification information of a notifica 
tion cell on which to receive MBMS control information 
change notification for the target cell. The UE may receive 
MBMS traffic from the target cell using the MBMS control 
information received from the notification cell. The UE may 
receive the MBMS control information on a second carrier of 
a second carrier type different from the first carrier type. 
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METHOD AND APPARATUS FOR 
MULTIMEDIA BROADCAST MULTICAST 

SERVICE (MBMS) CONTROL INFORMATION 
DELIVERY 

PRIORITY CLAIM 

0001. This application claims the benefit of priority to 
U.S. Provisional Patent Application No. 61/771,698, filed on 
Mar. 1, 2013, which is incorporated herein by reference in its 
entirety. 

TECHNICAL FIELD 

0002 Embodiments described herein pertain generally to 
wireless communications. More particularly, the present dis 
closure relates to provisioning of multimedia broadcast mul 
ticast service (MBMS) on carriers of a new carrier type 
(NCT). 

BACKGROUND 

0003. Current 3rd Generation Partnership Project (3GPP) 
long term evolution (LTE) specifications allow operators to 
provide broadcast and multicast services. Technologies Such 
as Multimedia Broadcast Multicast Service (MBMS) can 
provide sought-after services such as live streaming in public 
areas, pushed content via user equipment caching, and 
machine-to-machine services. There is an ongoing need to 
provide these services in an efficient manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0004 FIG. 1 is a schematic diagram illustrating a system 
in which some embodiments may be implemented. 
0005 FIG. 2 illustrates change notification in accordance 
with a first embodiment. 

0006 FIG. 3 illustrates change notification in accordance 
with a second embodiment. 
0007 FIG. 4 is a block diagram of the basic components of 
a user equipment (UE) in accordance with Some embodi 
mentS. 

0008 FIG. 5 is a block diagram showing details of an 
eNodeB according to some embodiments. 
0009 FIG. 6 is a flow chart of a method, performed by a 
UE, for communicating in a wireless network. 
0010 FIG. 7 is a flow chart of a method, performed by an 
eNodeB, for communicating in a wireless network. 

DETAILED DESCRIPTION 

0011 FIG. 1 is a schematic diagram illustrating a system 
100 in which some embodiments may be implemented. The 
system 100 includes a user equipment (UE) 102, which can 
communicate wirelessly with a PCell 104 over a wireless 
communication link 108. Communication link 108 includes 
one or more communication channels. These channels can 
include a physical uplink control channel (PUCCH), a physi 
cal uplink shared channel (PUSCH) with downlink control 
information (DCI) transmitted on the downlink (or DCI not 
transmitted on the downlink), and any other channel for trans 
mitting control (e.g. scheduling or power) information or data 
on the uplink or downlink. Because system 100 may support 
carrier aggregation (e.g. may be an LTE-A System) these 
channels may include one or more aggregated component 
carriers. 
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0012 PCell 104 may be a cell associated with a macro 
network, such as, but not limited to, a radio access network or 
cellular network. For example, in some examples, PCell 104 
can include a PCell in LTE-Advanced communication envi 
ronments. In various embodiments, PCell 104 may be asso 
ciated with a PCell network entity 106. PCell network entity 
106 can include one or more of any type of network module, 
Such as an access point, a macro cell, including a base station 
(BS), node B, eNodeB, a relay, a peer-to-peer device, an 
authentication, authorization and accounting (AAA) server, a 
mobile switching center (MSC), a radio network controller 
(RNC). Additionally, the network entity associated with 
PCell 104 may communicate with one or more other network 
entities of wireless and/or core networks, such as, but not 
limited to, wide-area networks (WAN), wireless networks 
(e.g. 802.11 or cellular network), the Public Switched Tele 
phone Network (PSTN) network, ad hoc networks, personal 
area networks (e.g. Bluetooth R) or other combinations or 
permutations of network protocols and network types. Such 
network(s) may include a single local area network (LAN) or 
wide-area network (WAN), or combinations of LANs or 
WANs, such as the Internet. 
0013. In a various embodiments, UE 102 may communi 
cate with one or more SCells 110 via one or more communi 
cation links 112. In some examples, the one or more SCells 
110 may include SCells in LTE-Advanced communication 
environments. UE 102 may be configured to communicate 
simultaneously with PCell 104 and the one or more SCells 
110, for example, via a plurality of antennas of UE 102. 
Communication link 112 may include one or more commu 
nication channels, which may include a PUCCH, a PUSCH 
with DCI transmitted on the downlink (or DCI not transmitted 
on the downlink), and any other channel for transmitting 
control (e.g. scheduling or power) information or data on the 
uplink or downlink. 
0014 SCells 110 may be small cells or low power cells, 
controlled by or otherwise associated with one or more net 
work entities 114 or modules, such as, but not limited to a 
low-power access point, such as a picocell, femtocell, micro 
cell, WiFi hotspot, etc. Additionally, SCells 110 may com 
municate with one or more other network entities of wireless 
and/or core networks, such as, but not limited to, wide-area 
networks (WAN), wireless networks (e.g. 802.11 or cellular 
network), the Public Switched Telephone Network (PSTN) 
network, ad hoc networks, personal area networks (e.g. Blue 
tooth R) or other combinations or permutations of network 
protocols and network types. Such network(s) may include a 
single local area network (LAN) or wide-area network 
(WAN), or combinations of LANs or WANs, such as the 
Internet. 

(0015. Additionally, system 100, which may include PCell 
104 and one or more SCells 110, may comprise a Wideband 
Code Division Multiple Access (W-CDMA) system, and 
PCell 104 and one or more SCells 110 may communicate with 
one or more UEs 102 according to this standard. The actual 
telecommunication standard, network architecture, and/or 
communication standard employed will depend on the spe 
cific application and the overall design constraints imposed 
on the system. The various devices coupled to the network(s) 
(e.g. UE 102 and/or network entities serving PCell 104 and/or 
SCells 110) may be coupled to the network(s) via one or more 
wired or wireless connections. 

(0016. The system 100 can use MBMS or evolved MBMS 
(eMBMS) to provide broadcast and multicast services over 
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LTE. Using eMBMS, the system 100 can provide services 
Such as live streaming in a stadium, pushed content via user 
equipment caching or machine-to-machine services, etc. 
New carrier types (NCTs), introduced with 3GPP Rel. 12, can 
provide more efficient usage of radio resources and backhaul 
resources. Operators may therefore wish to provide eMBMS 
on the NCT. 
0017 Network entities 106, 114, can provide MBMS over 
logical channels that can include a Multicast Traffic Channel 
(MTCH) and Multicast Control CHannel (MCCH). Network 
entities 106, 114, transmit MBMS control information to the 
UE 102, for one or more MTCHS, on the MCCH. Moreover, 
network entities 106, 114 can provide some MBMS control 
information, including scheduling information and MCCH 
information change notifications, in a MBMS-specific Sys 
tem Information Block (SIB), for example SIB13 defined in a 
standard of the 3GPP family of standards. 
0018. In some current systems, when a network entity 106, 
114 changes certain MCCH information, the corresponding 
network entity 106, 114 notifies the UE 102 about which of 
the MCCHs will change by transmitting DCI using a cyclic 
redundancy check (CRC) scrambled with a MBMS radio 
network temporary identifier (M-RNTI) on the common 
search space (CSS) of a physical downlink control channel 
(PDCCH). However, NCT, introduced in 3GPP for LTE Rel. 
12, may not support these methods of MBMS change notifi 
cation. For example, because NCT may remove CRS on 
downlink subframes, and UE 102 uses CRS to decode control 
channels, a UE 102 cannot demodulate legacy control chan 
nels such as PDCCH, transmitted on NCT carriers. Further, 
current implementations of NCT do not support CSS on 
PDCCH. In some embodiments, NCT may suppress CRS on 
four out of five subframes, although the scope of the embodi 
ments is not limited in this respect. 
0019. Example embodiments provide methods to address 
these and other challenges to deliver MBMS related system 
information and control information on NCT, thereby 
enabling MBMS on NCT in 3GPP Rel. 12 and later. In vari 
ous embodiments, a network entity, for example network 
entity 106, provides MCCH configuration information acqui 
sition and MCCH information change notification over car 
riers of other carrier types (e.g., legacy carrier types (LCTs)) 
other than NCT. 
0020. In some embodiments, an LCT network entity, for 
example a network entity 106 associated with a PCell 104, 
can transmit MCCH configuration information pertaining to 
an NCT SCell 110 associated with the network entity 114. 
The network entity 106 can transmit the MCCH configuration 
information to a UE 102 when the NCT S.Cell 110 is added if 
the UE 102 first informs the network entity 106 that the UE 
102 wishes to receive MBMS traffic from the NCTSCell 110. 
Then other network entities associated with other LCT serv 
ing cells, for example network entity 106 associated with the 
PCell 104, can transmit notifications of MCCH information 
changes pertaining to the NCTSCell 110. While the descrip 
tion of example embodiments provided below refers to serv 
ing PCells transmitting MCCH information changes pertain 
ing to an NCTSCell, embodiments are not limited thereto and 
serving LCT SCells can transmit MCCH information 
changes pertaining to an NCT SCell 110. 

Acquisition of MCCH Configuration Information 
0021. In various embodiments, a network entity 106 can 
perform radio resource control (RRC) signaling to provide 
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MCCH configuration information, pertaining to an NCT 
SCell 110, to the UE 102. An example RRC message 
expressed in Abstract Syntax Notation.1 (ASN.1) for provid 
ing MCCH configuration information is as follows: 

--ASN1 START 
RadioResourceConfigCommonSCell-r10::= SEQUENCE { 

Imbsfn-AreaInfoList-r9 MBSFN-AreaInfoList-r) 
--Need 
OR 

notificationConfig-r) 
OPTIONAL -- 

Need OR 

MBMS-NotificationConfig-r9::= SEQUENCE { 
notificationRepetitionCoeff-r9 ENUMERATED {n2, na}, 
notificationOffset-r9 INTEGER(0.10), 
notificationSF-Index-r9 INTEGER (1...6), 

NotificationCell Id-r12 ServCell Index-r10, OPTIONAL --Need 

OPTIONAL, 

MBMS-NotificationConfig-r9 

ON 

--ASN1 STOP 

0022. In the above code fragment, mbsfn-AreaInfoList 
and notificationConfig are MCCH-related parameters for the 
pertinent NCT SCell defined in the information element (IE) 
RadioResourceConfigCommonSCell. These parameters are 
cell-specific and applicable to an NCT SCell. Notification 
Celld indicates which cell, for example network entity 106 
associated with a PCell, shall signal the MCCH information 
change notification for the pertinent NCT SCell. 
0023. In various other embodiments, the notification cell 
can be specified, for example the notification cell can be 
defined as a UE-specific PCell, rather than being config 
urable. In at least these embodiments, NotificationCelld-r12 
will not be included in the MBMS-NotificationConfig-r'9 IE 
described above. A range of values for notificationOffset may 
be set or extended so that multiple notifications for multiple 
information change notifications can be transmitted on a 
common carrier (CC) in a Time Domain Multiplexing (TDM) 
or Time Domain Duplexing (TDD) manner based on different 
notificationOffset values, as discussed in more detail below. 

NCT MCCH Information Change Notification 
0024. The UE 102 can receive NCT MCCH information 
change notifications using one or more methods described 
below with respect to various embodiments. 
0025. In some embodiments, the UE 102 monitors the 
PDCCH of a PCellor SCell, for example the PCell associated 
with the network entity 106, for DCI format 1C identified by 
a M-RNTI in each CC-specific modification period for noti 
fication of MCCH changes on the intended NCT SCell. The 
MCCH(s) repetition period and modification period on NCT 
are independently configurable by parameters included in 
MBMS-NotificationConfig-r9 as described above. 
0026 FIG. 2 illustrates change notification in accordance 
with these and other embodiments. In FIG. 2, MBMS is 
deployed on an LCT PCell 205, an LCT SCell 210, and an 
NCT SCell (not shown in FIG. 2). MCCH is configured on 
each cell with a repetition period 215. A UE 102 (FIG. 1), 
which is CA and MBMS capable, receives MBMS services 
on LCT PCell 205, LCTSCell 210, and the NCT SCell. In the 
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illustrative example of FIG. 2, PCell 205 has been configured 
as the notification cell for MCCH information changes on the 
NCT SCell. Accordingly, PCell 205 transmits notifications 
for MCCH information changes 220, 222 on the PCell and the 
NCT SCell respectively, on the CSS on a PDCCH in a TDM 
manner. The notifications 220, 222 can be transmitted peri 
odically in repetition periods 215 with modifications occur 
ring no more than once in any modification period 224. SCell 
210 transmits notifications 226 of MCCH information 
changes on SCell 210, also in a TDM manner with the noti 
fications transmitted on PCell 205. Therefore, some embodi 
ments allow the UE 102 to receive notifications about changes 
of MCCH on an NCTSCell, even if CSS is unavailable on the 
NCT SCell. The UE 102 uses only one M-RNTI value for 
multiple target SCells, and the UE 102 determines which cell 
pertains to the detected PDCCH based on configured period 
icity and offset parameters described above. 
0027. In other embodiments, a network entity, for example 
network entity 106 associated with a PCell 104, can transmit 
a MAC Control Element (CE) dedicated for MCCH informa 
tion change notification. The notification-specific MACCE is 
scheduled using the cell radio network temporary identifier 
(C-RNTI) of the UE 102. The C-RNTI can be identified by a 
MAC protocol data unit (PDU) subheader with a logical 
channel identifier (LCID) specified. In at least these embodi 
ments, the network entity 106 can provide RRC signaling at 
least somewhat similar to that described above, except that 
MBMS-NotificationConfig-r9 may not be included. The 
MCCH information change notification MAC CE may 
include a field to indicate an index of an SCell to which the 
MCCH information change notification applies. The MCCH 
information change notification MAC CE may also include a 
field to indicate which of the MCCHs will change. 
0028. In other embodiments, notifications 320, 322 for 
several MBMS cells can be transmitted in the same subframe 
in one LCT serving cell 205, as shown in FIG. 3. The notifi 
cations 320, 322 can be transmitted periodically in repetition 
periods 315 with modifications occurring no more than once 
in any modification period 324. Different M-RNTIs can dif 
ferentiate the MBMS cells to which a notification is appli 
cable. In at least these embodiments, a field, for example 
mbsfn ArealnfoList, can be added into the RadioResource 
ConfigCommonSCell IE described above, as a non-critical 
extension. A network entity 106 can transmit this IE to a UE 
102 when an NCT SCell is added. The IE can include at least 
two otherfields, for exampleNotificationCellId and m-RNTI, 
to indicate which cell signals the MCCH information change 
notification, if applicable, and the exclusive m-RNTI used by 
DCI format 1C for notification. In at least these embodiments, 
the network entity 106 may not transmit the MBMS-Notifi 
cationConfig. IE, described above, because the UE 102 can 
obtain the pertinent information from the serving cell indi 
cated by NotificationCellId. An example RRC message 
expressed in ASN.1 for providing this information is as fol 
lows: 

--ASN1 START 
RadioResourceConfigCommonSCell-r10::= SEQUENCE { 

Imbsfn-AreaInfoList-r9 MBSFN-AreaInfoList-r) OPTIONAL - 
Need 
OR 

NotificationCelld-r12 ServCell Index-r10, OPTIONAL, --Need 
OR 
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-continued 

m-RNTI M-RNTI OPTIONAL -- 
Need OR 

ASN1 STOP 

0029. The above method implies that the range of 
M-RNTI values needs to be further extended so that multiple 
MBMS-specific M-RNTI values are available for configura 
tion. M-RNTI can be indicated as below: 

--ASN1 START 
M-RNTI::= BIT STRING (SIZE(16) 
--ASN1 STOP 

0030. In other embodiments, M-RNTI is defined by 
reserving to reserve a set of RNTIs, and the IE signals an 
index into the set: 

--ASN1 START 
M-RNTI::= INTEGER (0.3) 
--ASN1 STOP 

Embodiments for Multicast Search Space and 
Embodiments for Single-Frequency Network 

Operation 

0031. In some embodiments, control channel elements 
(CCEs) can be reserved on the PDCCH of an LCT PCell or 
SCell for NCT SCell MCCH information change notifica 
tions, thereby construction an MBMS-specific search space 
(MSS). A network entity 106 or 114 can transmit DCI format 
IC including a Carrier Indicator Field (CIF) on the MSS for 
blind detection by the UE 102 on predefined subframe(s). 
0032 Some embodiments can also be used for single 
frequency network (SFN) services. In some current systems a 
value, for example non-MBSFNregionLength defined in 
3GPP TS 36.211 Table 6.7-1, indicates how many symbols 
from the beginning of a subframe constitute the non-MBSFN 
region. This value can be defined as “0” for systems in which 
all cells operate on carriers of NCT because NCT does not 
need a non-MBSFN region as this region is only used for 
legacy PDCCH transmission. A non-MBSFN region length 
can be defined according to below: 

MBSFN-AreaInfoList-r9 ::= SEQUENCE (SIZE(1...maxMBSFN-Area)) 
OF MBSFN-Area.Info-r9 
MBSFN-AreaInfo-r12::= SEQUENCE { 

Non-MBSFNregionLength-r12 ENUMERATED {s0, s1, s2}, 

0033. In some embodiments, the starting symbol of an 
MBSFN subframe can follow, for example the EPDCCH 
starting symbol, defined by, e.g., epdcch-StartSymbol-r11. In 
some embodiments, epdcch-StartSymbol-r12 is defined to 
include a possible value of “0” In other embodiments, the 
starting symbol of an MBSFN subframe can follow, for 
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example, a PDSCH starting symbol for cross-carrier sched 
uling, defined by, e.g., pdsch-Start-r10. In some embodi 
ments, pdsch-Start-r12 is defined to include a possible value 
of “0” The specified value for a starting symbol can be 
interpreted in at least two ways. For example, the value of the 
starting symbol minus 1 can correspond to orthogonal fre 
quency division multiplexing (OFDM) symbols for a non 
MBSFN region. As another example, the value of the starting 
symbol can correspond to the starting symbol for MBSFN 
region. 

Example Device for Implementing Embodiments 
0034 FIG. 4 is a block diagram of the basic components of 
a UE400 inaccordance with some embodiments. The UE 400 
may be suitable as a UE 102 (FIG. 1). The UE 400 may 
support methods for receiving MBMS from NCT SCells, in 
accordance with embodiments described above with respect 
to FIG. 1-3. 
0035. The UE 400 includes one or more antennas 410 
arranged to communicate with a base station (BS), a network 
entity 106 or 114 (FIG.1), or other types of wireless local area 
network (WLAN) access points. The UE 400 further includes 
a processor 420, instructions 425, and a memory 430. The UE 
400 may further include a communications interface 440. In 
one embodiment, the memory 430 includes, but is not limited 
to, random access memory (RAM), dynamic RAM (DRAM), 
static RAM (SRAM), synchronous DRAM (SDRAM), 
double data rate (DDR) SDRAM (DDR-SDRAM), or any 
device capable of supporting high-speed buffering of data. 
0036) Example embodiments allow a UE 400 to transmit, 
using the communications interface 440, a message to indi 
cate an interest in receiving MBMS transmissions on a target 
cell that operates on a first carrier of a first carrier type on 
which cell-specific reference signals (CRSs) are suppressed 
at one or more downlink subframes of a downlink radio 
frame. The target cell can include, for example, SCell 110 
(FIG. 1). In at least one embodiment, the communications 
interface 440 is, for example, a wireless physical layer which 
operates according to a multiple input/multiple output 
(MIMO) operation. 
0037. The communications interface 440 may receive, in 
response to transmitting the message, identification informa 
tion of a notification cell on which to receive MBMS control 
information change notification for the target cell. As 
described above with respect to FIG. 2-3, the communication 
interface 440 can receive an identity of the notification cell in 
a Radio Resource Control (RRC) message transmitted in 
accordance with a standard of the 3GPP family of standards. 
The notification cell can include, for example, PCell 104 
(FIG. 1). 
0038. The communications interface 440 can receive 
MBMS traffic from the target cell using the MBMS control 
information received from the notification cell. The commu 
nications interface 440 can receive the MBMS traffic on the 
first carrier and the MBMS control information on a second 
carrier of a second carrier type different from the first carrier 
type. The first carrier type can be a new carrier type (NCT) 
implemented in accordance with a standard of the 3rd Gen 
eration Partnership Project (3GPP) family of standards and 
the second carrier type can be a legacy carrier type on which 
CRSs are not suppressed. 
0039. The communications interface 440 can receive a 
change notification to notify of a change of the MBMS con 
trol information associated with MBMS traffic transmitted on 
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NCT. The change notification can be received according to 
any of the embodiments described above with respect to FIG. 
1-3. For example, the communications interface 440 can 
receive the change notification by decoding a physical down 
link control channel (PDCCH) of the notification cell, using a 
cyclic redundancy check (CRC) scrambled with an MBMS 
radio network temporary identifier (M-RNTI) of the target 
cell. The PDCCH can be configurable by a parameter indi 
cating a radio frame offset for a change notification transmit 
ted on the PDCCH. As a further example, the communica 
tions interface 440 can receive the change notification in a 
media access control (MAC) control element (CE). The com 
munications interface 440 can receive a plurality of change 
notifications for a plurality of MBMS serving cells, at least 
two of the plurality of change notifications being received in 
a same Subframe of a change notification period and each of 
the at least two change notifications being scrambled based on 
aM-RNTI of the respective MBMS serving cell. As described 
above, the communications interface 440 can receive the 
plurality of notifications in different subframes in a TDD or 
TDM manner. 
0040. The UE 400 can store, for example in memory 430, 
resource assignment information representative of multicast 
search space (MSS) information on a PDCCH of the second 
carrier type. The communications interface 440 can then 
receive change notifications using the MSS. 
0041. The processor 420 may include logic or code to 
enable the UE 400 to process signals received from the net 
work through the antenna 410. The processor 420 may 
include code or other instructions 425 to allow the UE 400 to 
transmit a message to indicate an interest in receiving multi 
media broadcast multicast service (MBMS) transmissions on 
a target cell that operates on a first carrier of a first carrier type 
on which cell-specific reference signals (CRSs) are Sup 
pressed at one or more downlink subframes of a downlink 
radio frame, as described above with respect to FIG. 1-3. The 
instructions 425 may further allow the UE 400 to receive, in 
response to transmitting the message, identification informa 
tion of a notification cell on which to receive MBMS control 
information change notification for the target cell. The 
instructions 425 may further allow the UE 400 to receive 
MBMS traffic from the target cell using the MBMS control 
information received from the notification cell, the MBMS 
traffic being received on the first carrier and the MBMS 
control information being received on a second carrier of a 
second carrier type different from the first carrier type. 
0042. The UE 400 may be a mobile device, such as, but not 
limited to, a Smartphone, cellular telephone, mobile phone, 
laptop computer, tablet computer, or other portable net 
worked device. The UE 400 may be referred to by those of 
ordinary skill in the art as a mobile station, a subscriber 
station, a mobile unit, a Subscriber unit, a wireless unit, a 
remote unit, a mobile device, a wireless device, a wireless 
communications device, a remote device, a mobile Subscriber 
station, an access terminal, a mobile terminal, a wireless 
terminal, a remote terminal, a handset, a terminal, a user 
agent, a mobile client, a client, or some other Suitable termi 
nology. In general, the UE 400 may be Small and light enough 
to be considered portable. 

Example eNodeB for Implementing Embodiments 
0043 FIG. 5 is a block diagram showing details of an 
eNodeB 500 according to some embodiments. The eNodeB 
500 may be suitable as a network entity 106 or 114 (FIG. 1). 
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The eNodeB 500 includes a processor 510, a memory 520, a 
transceiver 530, and instructions 535. The eNodeB 500 may 
include other elements (not shown). 
0044) The processor 510 comprises one or more central 
processing units (CPUs), graphics processing units (GPUs), 
or both. The processor 510 provides processing and control 
functionalities for the eNodeB 500. Memory 520 comprises 
one or more transient and static memory units configured to 
Store instructions 535 and data for the eNodeB 500. 
0045. The transceiver 530 comprises one or more trans 
ceivers including a multiple-input and multiple-output 
(MIMO) antenna to support MIMO communications. The 
transceiver 530 receives UL transmissions and transmits DL 
transmissions, among other things, from and to UE 102 (FIG. 
1). 
0046. The transceiver 530 can receive an indication that 
UE 102 desires to receive MBMS transmissions from an 
SCell (for example SCell 110 (FIG. 1)) that operates on a first 
carrier of a first carrier type on which CRSs are suppressed at 
one or more downlink subframes of a downlink radio frame. 
The transceiver 530 can provide notification cell information, 
responsive to receiving the indication, which indicates an 
identity of a notification cell in the network, other than the 
SCell, that has been configured to provide MBMS control 
information of the SCell. 
0047. The transceiver 530 can receive notification cell 
information in a transmission of a second carrier of a second 
carrier type different from the first carrier type. The first 
carrier type can be an NCT implemented in accordance with 
a standard of the 3GPP family of standards and the second 
carrier type can be a legacy carrier type on which CRSs are 
not suppressed. 
0048. The transceiver 530 can transmit, on a physical 
downlink control channel (PDCCH), change notifications to 
notify of a change of the MBMS control information for the 
MBMS traffic transmitted on the SCell. The transceiver 530 
can transmit a plurality of MBMS control information change 
notifications according to a TDD scheme. 
0049. The instructions 535 comprise one or more sets of 
instructions or software executed on a computing device (or 
machine) to cause Such computing device (or machine) to 
perform any of the methodologies discussed herein. The 
instructions 535 (also referred to as computer- or machine 
executable instructions) may reside, completely or at least 
partially, within the processor 510 and/or the memory 520 
during execution thereof by the eNodeB 500. The processor 
510 and memory 520 also comprise machine-readable media. 
0050. As those of ordinary skill in the art will readily 
appreciate, various aspects described throughout this disclo 
Sure may be extended to other telecommunication systems, 
network architectures and communication standards. By way 
of non-limiting example, various aspects may be extended to 
other Universal Mobile Telecommunications System 
(UMTS) systems. Various aspects can be used in systems 
employing Long Term Evolution (LTE) (in FDD, TDD, or 
both modes), and LTE-Advanced (LTE-A) (in FDD, TDD, or 
both modes). 
0051 Examples, as described herein, may include, or may 
operate on, logic or a number of components, components, or 
mechanisms. Components are tangible entities capable of 
performing specified operations and may be configured or 
arranged in a certain manner. In an example, circuits may be 
arranged (e.g. internally or with respect to external entities 
Such as other circuits) in a specified manner as a component. 
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In an example, the whole or part of one or more computer 
systems (e.g. a standalone, client or server computer system) 
or one or more hardware processors may be configured by 
firmware or Software (e.g. instructions, an application por 
tion, or an application) as a component that operates to per 
form specified operations. In an example, the Software may 
reside (1) on a non-transitory machine-readable medium or 
(2) in a transmission signal. In an example, the Software, 
when executed by the underlying hardware of the component, 
causes the hardware to perform the specified operations. 
0.052 Accordingly, the terms “component' and “compo 
nent are understood to encompass a tangible entity, be that 
an entity that is physically constructed, specifically config 
ured (e.g. hardwired), or temporarily (e.g. transitorily) con 
figured (e.g. programmed) to operate in a specified manner or 
to perform part or all of any operation described herein. 
Considering examples in which components are temporarily 
configured, one instantiation of a component may not exist 
simultaneously with another instantiation of the same or dif 
ferent component. For example, where the components com 
prise a general-purpose hardware processor configured using 
Software, the general-purpose hardware processor may be 
configured as respective different components at different 
times. Accordingly, Software may configure a hardware pro 
cessor, for example, to constitute a particular component at 
one instance of time and to constitute a different component at 
a different instance of time. 

0053 Additional examples of the presently described 
method, system, and device embodiments include the follow 
ing, non-limiting configurations. Each of the following non 
limiting examples may stand on its own, or may be combined 
in any permutation or combination with any one or more of 
the other examples provided below or throughout the present 
disclosure. The preceding description and the drawings Suf 
ficiently illustrate specific embodiments to enable those of 
ordinary skill in the art to practice them. Other embodiments 
may incorporate structural, logical, electrical, process, and 
other changes. Portions and features of Some embodiments 
may be included in, or substituted for, those of other embodi 
mentS. 

0054 FIG. 6 is a flow chart of a method 600, performed by 
a UE, for communicating in a wireless network. The method 
can be performed by, for example, UE 102 (FIG. 1). 
0055. In operation 610, the UE 102 transmits a message to 
indicate an interest in receiving multimedia broadcast multi 
cast service (MBMS) transmissions on a target cell, the target 
cell transmitting on a first carrier of a new carrier type (NCT) 
on which cell-specific reference signals (CRSs) are Sup 
pressed at one or more downlink subframes of a downlink 
radio frame. 

0056. In operation 620, the UE 102 receives, responsive to 
the message and in a Radio Resource Control (RRC) message 
transmitted in accordance with a standard of the 3rd Genera 
tion Partnership Project (3GPP) family of standards, an iden 
tity of a notification cell, different from the target cell, on 
which to receive MBMS control information and MBMS 
control information change notifications of the target cell. 
0057. In operation 630, the UE 102 receives MBMS traffic 
from the target cell using the MBMS control information 
received from the notification cell. The MBMS traffic can be 
received on the first carrier and the MBMS control informa 
tion being received on a second carrier of a legacy carrier type 
different from the NCT on which CRSs are not suppressed. 
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0058 As described above with respect to FIG. 2-3 and 
FIG.4, the UE 102 can receive, in a physical downlink control 
channel (PDCCH) of the notification cellor in a media access 
control (MAC) control element, a change notification to 
notify of a change of the MBMS control information corre 
sponding to the target cell. The UE 102 can receive a plurality 
of change notifications for a plurality of MBMS serving cells. 
By way of nonlimiting example, at least two of the plurality of 
change notifications can be received in a same subframe of a 
change notification period. In at least this illustrative 
example, each of the at least two change notifications are 
scrambled based on a MBMS radio network temporary iden 
tifier (M-RNTI) of the respective MBMS serving cell. 
0059. The UE 102 can also receive MBMS traffic in a 
multicast-broadcast single-frequency network (MBSFN) 
from a plurality of cells that use NCT. The UE 102 can receive 
a message on a physical control format indicator channel 
(PCFICH) that indicates that a non-MBSFN region shall not 
be included in at least one MBSFN Subframe of the MBMS 
traffic. 
0060 FIG. 7 illustrates a method 700, performed by an 
eNodeB such as network entity 106 (FIG. 1), for operating in 
a network. The eNodeB can be, for example, network entity 
106 (FIG. 1). In operation 710, the network entity 106 
receives an indication that a user equipment (UE) desires to 
receive multimedia broadcast multicast service (MBMS) 
transmissions from a secondary cell (SCell) that operates on 
a first carrier of a new carrier type (NCT) on which cell 
specific reference signals (CRSS) are suppressed at one or 
more downlink subframes of a downlink radio frame. 
0061. In operation 720, the network entity 106 receives 
notification cell information in a transmission of a second 
carrier of a second carrier type different from the NCT and on 
which CRSs are not suppressed. 
0062. In operation 730, the network entity 106 provides 
notification cell information, responsive to receiving the indi 
cation, which indicates an identity of a notification cell in the 
network, other than the SCell, that has been configured to 
provide MBMS control information of the SCell. 
0063 Example embodiments described above may allow 
a UE to receive MBMS traffic on NCT carriers. Because NCT 
carriers can be more efficient than Some legacy carriers, 
operators can provide in-demand MBMS services in a more 
cost-effective fashion. 
0064. The embodiments as described above may be imple 
mented in various hardware configurations that may include a 
processor for executing instructions that perform the tech 
niques described. Such instructions may be contained in a 
suitable storage medium from which they are transferred to a 
memory or other processor-executable medium. 
0065. It will be appreciated that, for clarity purposes, the 
above description describes some embodiments with refer 
ence to different functional units or processors. However, it 
will be apparent that any suitable distribution of functionality 
between different functional units, processors or domains 
may be used without detracting from embodiments. For 
example, functionality illustrated to be performed by separate 
processors or controllers may be performed by the same 
processor or controller. Hence, references to specific func 
tional units are only to be seen as references to Suitable means 
for providing the described functionality, rather than indica 
tive of a strict logical or physical structure or organization. 
0066 Although the present inventive subject matter has 
been described in connection with some embodiments, it is 
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not intended to be limited to the specific form set forth herein. 
One of ordinary skill in the art would recognize that various 
features of the described embodiments may be combined in 
accordance with the disclosure. Moreover, it will be appreci 
ated that various modifications and alterations may be made 
by those of ordinary skill in the art without departing from the 
Scope of the disclosure. 
0067. The Abstract is provided to comply with 37 C.F.R. 
Section 1.72(b) requiring an abstract that will allow the reader 
to ascertain the nature and gist of the technical disclosure. It 
is submitted with the understanding that it will not be used to 
limit or interpret the scope or meaning of the claims. The 
following claims are hereby incorporated into the detailed 
description, with each claim standing on its own as a separate 
embodiment. 

Additional Notes & Examples 

0068 Example 1 can include the subject matter embodied 
by a wireless communication device Such as a user equipment 
(UE), comprising circuitry to transmit a message to indicate 
an interest in receiving multimedia broadcast multicast Ser 
vice (MBMS) transmissions on a target cell that operates on a 
first carrier of a first carrier type on which cell-specific refer 
ence signals (CRSS) are Suppressed at one or more downlink 
Subframes of a downlink radio frame; receive in response to 
transmitting the message, identification information of a noti 
fication cell on which to receive MBMS control information 
change notification for the target cell; and receive MBMS 
traffic from the target cell using the MBMS control informa 
tion received from the notification cell, the MBMS traffic 
being received on the first carrier and the MBMS control 
information being received on a second carrier of a second 
carrier type different from the first carrier type. 
0069. Example 2 may include, or may optionally be com 
bined with the subject matter of Example 1 to optionally 
include an aspect wherein the first carrier type is a new carrier 
type (NCT) implemented in accordance with a standard of the 
3rd Generation Partnership Project (3GPP) family of stan 
dards and wherein the second carrier type is a legacy carrier 
type on which CRSs are not suppressed. 
0070. Example 3 may include, or may optionally be com 
bined with the subject matter of Examples 1 and/or 2 to 
optionally include an aspect wherein an identity of the noti 
fication cell is received in a Radio Resource Control (RRC) 
message transmitted in accordance with a standard of the 
3GPP family of standards. 
0071 Example 4 may include, or may optionally be com 
bined with the subject matter of any of Examples 1-3, to 
optionally include an aspect wherein the physical layer cir 
cuitry is further arranged to receive a change notification to 
notify of a change of the MBMS control information associ 
ated with MBMS traffic transmitted on NCT. 
0072 Example 5 may include, or may optionally be com 
bined with the subject matter of any of Examples 1-4, to 
optionally include an aspect wherein the physical layer cir 
cuitry is further arranged receive the change notification by 
decoding a physical downlink control channel (PDCCH) of 
the notification cell, using a cyclic redundancy check (CRC) 
scrambled with an MBMS radio network temporary identifier 
(M-RNTI) of the target cell. 
0073. Example 6 may include, or may optionally be com 
bined with the subject matter of any of Examples 1-5, to 
optionally include an aspect wherein the PDCCH is config 
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urable by a parameter indicating a radio frame offset for a 
change notification transmitted on the PDCCH. 
0074 Example 7 may include, or may optionally be com 
bined with the subject matter of any of Examples 1-6, to 
optionally include an aspect wherein the physical layer cir 
cuitry is further arranged to receive the change notification in 
a media access control (MAC) control element (CE). 
0075 Example 8 may include, or may optionally be com 
bined with the subject matter of any of Examples 1-7, to 
optionally include an aspect wherein the physical layer cir 
cuitry is further arranged to receive a plurality of change 
notifications for a plurality of MBMS serving cells, at least 
two of the plurality of change notifications being received in 
a same subframe of a change notification period and each of 
the at least two change notifications being scrambled based on 
a M-RNTI of the respective MBMS serving cell. 
0076 Example 9 may include, or may optionally be com 
bined with the subject matter of any of Examples 1-8, to 
optionally include a memory to store resource assignment 
information representative of multicast search space (MSS) 
information on a PDCCH of the second carrier type, and 
wherein the physical layer circuitry is further arranged to 
receive change notifications using the MSS. 
0077. Example 10 may include, or may optionally becom 
bined with the subject matter of any of Examples 1-9 to 
optionally include an aspect wherein the UE is further con 
figured to receive MBMS traffic from the target cell according 
to a higher-layer configured parameter that indicates a num 
ber of symbols, from a start of a subframe, shall constitute a 
non-multicast broadcast single frequency network (MBSFN) 
region. 
0078 Example 11 may include subject matter (such as an 
apparatus, mobile apparatus, MTC device, user equipment, 
network device, eNodeB, communication apparatus or 
device, hardware, component, or component), including a 
transceiver arranged to receive an indication that a user equip 
ment (UE) desires to receive multimedia broadcast multicast 
service (MBMS) transmissions from a secondary cell (SCell) 
that operates on a first carrier of a first carrier type on which 
cell-specific reference signals (CRSS) are Suppressed at one 
or more downlink subframes of a downlink frame; and pro 
vide notification cell information, responsive to receiving the 
indication, which indicates an identity of a notification cell in 
the network, other than the SCell, that has been configured to 
provide MBMS control information of the SCell. 
0079. Example 12 may include subject matter (such as an 
apparatus, mobile apparatus, MTC device, user equipment, 
network device, eNodeB, communication apparatus or 
device, hardware, component, or component), which may 
optionally be in addition to any one or combination of 
Examples 1-11, to optionally include an aspect wherein the 
transceiver is arranged to receive notification cell information 
in a transmission of a second carrier of a second carrier type 
different from the first carrier type. 
0080 Example 13 may include subject matter (such as an 
apparatus, mobile apparatus, MTC device, user equipment, 
network device, eNodeB, communication apparatus or 
device, hardware, component, or component), which may 
optionally be in addition to any one or combination of 
Examples 1-12, to optionally include an aspect wherein the 
first carrier type is a new carrier type (NCT) implemented in 
accordance with a standard of the 3rd Generation Partnership 
Project (3GPP) family of standards and the second carrier 
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type is a legacy carrier type and wherein the second carrier 
type is a legacy carrier type on which CRSs are not Sup 
pressed. 
I0081 Example 14 may include subject matter (such as an 
apparatus, mobile apparatus, MTC device, user equipment, 
network device, eNodeB, communication apparatus or 
device, hardware, component, or component), which may 
optionally be in addition to any one or combination of 
Examples 1-13, to optionally include an aspect wherein the 
transceiver is further arranged to transmit, on a physical 
downlink control channel (PDCCH), change notifications to 
notify of a change of the MBMS control information for the 
MBMS traffic transmitted on the SCell. 
I0082 Example 15 may include subject matter (such as an 
apparatus, mobile apparatus, MTC device, user equipment, 
network device, eNodeB, communication apparatus or 
device, hardware, component, or component), which may 
optionally be in addition to any one or combination of 
Examples 1-14, to optionally include an aspect wherein the 
transceiver is further arranged to transmit a plurality of 
MBMS control information change notifications according to 
a time division duplex (TDD) scheme. 
I0083. Example 16 may include subject matter (such as a 
method or means for performing actions), including transmit 
ting a message to indicate an interest in receiving multimedia 
broadcast multicast service (MBMS) transmissions on a tar 
get cell, the target cell transmitting on a first carrier of a new 
carrier type (NCT) on which cell-specific reference signals 
(CRSs) are suppressed at one or more downlink subframes of 
a downlink radio frame; receiving, responsive to the message 
and in a Radio Resource Control (RRC) message transmitted 
in accordance with a standard of the 3rd Generation Partner 
ship Project (3GPP) family of standards, an identity of a 
notification cell, different from the target cell, on which to 
receive MBMS control information and MBMS control infor 
mation change notifications of the target cell; and receiving 
MBMS traffic from the target cell using the MBMS control 
information received from the notification cell, the MBMS 
traffic being received on the first carrier and the MBMS 
control information being received on a second carrier of a 
legacy carrier type different from the NCT on which CRSs are 
not suppressed. 
I0084. In Example 17, the subject matter of Example 16 
can optionally include receiving, in a physical downlink con 
trol channel (PDCCH) of the notification cell or in a media 
access control (MAC) control element, a change notification 
to notify of a change of the MBMS control information cor 
responding to the target cell. 
I0085. In Example 18 the subject matter of examples 16-17 
can optionally include receiving a plurality of change notifi 
cations for a plurality of MBMS serving cells, wherein at least 
two of the plurality of change notifications are received in a 
same subframe of a change notification period and each of the 
at least two change notifications are scrambled based on a 
MBMS radio network temporary identifier (M-RNTI) of the 
respective MBMS serving cell. 
I0086. In Example 19, the subject matter of examples 
16-18 can optionally include an aspect wherein the MBMS 
traffic is received in a multicast-broadcast single-frequency 
network (MBSFN) from a plurality of cells that use NCT, and 
the method further comprises receiving a message on a physi 
cal control format indicator channel (PCFICH) that indicates 
that a non-MBSFN region shall not be included in at least one 
MBSFN Subframe of the MBMS traffic. 
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0087. Example 20 may include subject matter (such as a 
method or means for performing actions), including receiving 
an indication that a user equipment (UE) desires to receive 
multimedia broadcast multicast service (MBMS) transmis 
sions from a secondary cell (SCell) that operates on a first 
carrier of a new carrier type (NCT) on which cell-specific 
reference signals (CRSS) are Suppressed at one or more down 
link subframes of a downlink frame; receiving notification 
cell information in a transmission of a second carrier of a 
second carrier type different from the NCT and on which 
CRSs are not Suppressed; and providing notification cell 
information, responsive to receiving the indication, which 
indicates an identity of a notification cell in the network, other 
than the SCell, that has been configured to provide MBMS 
control information of the SCell. 
0088. In Example 21, the subject matter of Example 20 
can optionally include transmitting, on a physical downlink 
control channel (PDCCH), change notifications to notify of a 
change of the MBMS control information for the MBMS 
traffic transmitted on the SCell. 
0089. In Example 22, the subject matter of Example 20-21 
can optionally include optionally include an aspect wherein 
the eNodeB transmits change notifications for the SCell and 
at least one other cell according to a time division duplex 
(TDD) scheme. 

1.-22. (canceled) 
23. A user equipment (UE) for operating in a network, the 

UE comprising physical layer circuitry to: 
transmit a message to indicate an interest in receiving 

multimedia broadcast multicast service (MBMS) trans 
missions on a target cell that operates on a first carrier of 
a first carrier type on which cell-specific reference sig 
nals (CRSS) are Suppressed at one or more downlink 
Subframes of a downlink radio frame; 

receive, in response to transmitting the message, identifi 
cation information of a notification cell on which to 
receive MBMS control information change notification 
for the target cell; and 

receive MBMS traffic from the target cellusing the MBMS 
control information received from the notification cell, 
the MBMS traffic being received on the first carrier and 
the MBMS control information being received on a sec 
ond carrier of a second carrier type different from the 
first carrier type. 

24. The UE of claim 23, wherein the first carrier type is a 
new carrier type (NCT) implemented in accordance with a 
standard of the 3rd Generation Partnership Project (3GPP) 
family of standards and wherein the second carrier type is a 
legacy carrier type on which CRSs are not suppressed. 

25. The UE of claim 24, wherein an identity of the notifi 
cation cell is received in a Radio Resource Control (RRC) 
message transmitted in accordance with a standard of the 
3GPP family of standards. 

26. The UE of claim 25, wherein the physical layer cir 
cuitry is further arranged to receive a change notification to 
notify of a change of the MBMS control information associ 
ated with MBMS traffic transmitted on NCT. 

27. The UE of claim 26, wherein the physical layer cir 
cuitry is further arranged receive the change notification by 
decoding a physical downlink control channel (PDCCH) of 
the notification cell, using a cyclic redundancy check (CRC) 
scrambled with an MBMS radio network temporary identifier 
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(M-RNTI) of the target cell, the M-RNTI and notification cell 
being configured using RRC signaling from an evolved 
NodeB. 

28. The UE of claim 27, wherein the PDCCH is config 
urable by a parameter indicating a radio frame offset, a rep 
etition coefficient, and a subframe index for a change notifi 
cation transmitted on the PDCCH. 

29. The UE of claim 26, wherein the physical layer cir 
cuitry is further arranged to receive the change notification in 
a media access control (MAC) control element (CE). 

30. The UE of claim 26, wherein the physical layer cir 
cuitry is further arranged to: receive a plurality of change 
notifications for a plurality of MBMS serving cells, at least 
two of the plurality of change notifications being received in 
a same Subframe of a change notification period and each of 
the at least two change notifications being scrambled based on 
a corresponding M-RNTI of the respective MBMS serving 
cell, a number of M-RNTIs used by the UE being equal to a 
number of serving cells of a first carrier type configured by a 
higher layer for MBMS. 

31. The UE of claim 26, further comprising: 
a memory to store resource assignment information repre 

sentative of multicast search space (MSS) information 
on a PDCCH of the second carrier type, and wherein the 
physical layer circuitry is further arranged to receive 
change notifications using the MSS. 

32. The UE of claim 23, wherein the UE is further config 
ured to receive MBMS traffic from the target cell according to 
a higher-layer configured parameter that indicates a number 
of symbols, from a start of a subframe, shall constitute a 
non-multicast broadcast single frequency network (MBSFN) 
region. 

33. An evolved NodeB (eNodeB) for operating in a net 
work, the eNodeB comprising: 

a transceiver arranged to 
receive an indication that a user equipment (UE) desires 

to receive multimedia broadcast multicast service 
(MBMS) transmissions from a secondary cell (SCell) 
that operates on a first carrier of a first carrier type on 
which cell-specific reference signals (CRSs) are sup 
pressed at one or more downlink subframes of a 
downlink frame; and 

provide notification cell information, responsive to 
receiving the indication, which indicates an identity 
of a notification cell in the network, other than the 
SCell, that has been configured to provide MBMS 
control information of the SCell. 

34. The eNodeB of claim 33, wherein the transceiver is 
arranged to receive notification cell information in a trans 
mission of a second carrier of a second carrier type different 
from the first carrier type. 

35. The eNodeB of claim 34, wherein the first carrier type 
is a new carrier type (NCT) implemented in accordance with 
a standard of the 3rd Generation Partnership Project (3GPP) 
family of standards and the second carrier type is a legacy 
carrier type and wherein the second carrier type is a legacy 
carrier type on which CRSs are not suppressed. 

36. The eNodeB of claim 34, wherein the transceiver is 
further arranged to: 

transmit, on a physical downlink control channel (PD 
CCH), change notifications to notify of a change of the 
MBMS control information for the MBMS traffic trans 
mitted on the SCell. 
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37. The eNodeB of claim 36, wherein the transceiver is 
further arranged to transmit a plurality of MBMS control 
information change notifications according to a time division 
duplex (TDD) scheme. 

38. A method performed by a user equipment (UE), the 
method comprising: 

transmitting a message to indicate an interest in receiving 
multimedia broadcast multicast service (MBMS) trans 
missions on a target cell, the target cell transmitting on a 
first carrier of a new carrier type (NCT) on which cell 
specific reference signals (CRSS) are Suppressed at one 
or more downlink subframes of a downlink radio frame; 

receiving, responsive to the message and in a Radio 
Resource Control (RRC) message transmitted in accor 
dance with a standard of the 3rd Generation Partnership 
Project (3GPP) family of standards, an identity of a 
notification cell, different from the target cell, on which 
to receive MBMS control information and MBMS con 
trol information change notifications of the target cell; 
and 

receiving MBMS traffic from the target cell using the 
MBMS control information received from the notifica 
tion cell, the MBMS traffic being received on the first 
carrier and the MBMS control information being 
received on a second carrier of a legacy carrier type 
different from the NCT on which CRSs are not sup 
pressed. 

39. The method of claim 38, further comprising: 
receiving, in a physical downlink control channel (PD 
CCH) of the notification cellor in a media access control 
(MAC) control element, a change notification to notify 
of a change of the MBMS control information corre 
sponding to the target cell. 

40. The method of claim 39, further comprising: 
receiving a plurality of change notifications for a plurality 

of MBMS serving cells, wherein at least two of the 
plurality of change notifications are received in a same 
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Subframe of a change notification period and each of the 
at least two change notifications are scrambled based on 
a MBMS radio network temporary identifier (M-RNTI) 
of the respective MBMS serving cell. 

41. The method of claim 38, wherein the MBMS traffic is 
received in a multicast-broadcast single-frequency network 
(MBSFN) from a plurality of cells that use NCT, and the 
method further comprises receiving a message on a physical 
control format indicator channel (PCFICH) that indicates that 
a non-MBSFN region shall not be included in at least one 
MBSFN Subframe of the MBMS traffic. 

42. A method performed by an evolved NodeB (eNodeB) 
for operating in a network, the method comprising: 

receiving an indication that a user equipment (UE) desires 
to receive multimedia broadcast multicast service 
(MBMS) transmissions from a secondary cell (SCell) 
that operates on a first carrier of a new carrier type (NCT) 
on which cell-specific reference signals (CRSs) are sup 
pressed at one or more downlink subframes of a down 
link frame; 

receiving notification cell information in a transmission of 
a second carrier of a second carrier type different from 
the NCT and on which CRSs are not suppressed; and 

providing notification cell information, responsive to 
receiving the indication, which indicates an identity of a 
notification cell in the network, other than the SCell, that 
has been configured to provide MBMS control informa 
tion of the SCell. 

43. The method of claim 42, further comprising: 
transmitting, on a physical downlink control channel (PD 
CCH), change notifications to notify of a change of the 
MBMS control information for the MBMS traffic trans 
mitted on the SCell. 

44. The method of claim 43, wherein the eNodeB transmits 
change notifications for the SCell and at least one other cell 
according to a time division duplex (TDD) scheme. 
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