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METHOD FOR SIGNALLING IN A WIRELESS COMMUNICATION SYSTEM

Technical field

The present invention relates to communicating number of antenna ports. Particularly, it

relates to a method and transmitting and receiving apparatuses of a wireless communications

system for communicating first and second information on number of transmitting antenna

ports.

Background

In a wireless communication system, one or multiple common downlink (DL) Reference

Signals (RSs) can be used for coherent demodulation and channel measurement for each

mobile terminal, a so-called User Equipment (UE), in a given cell. Each RS defines an

antenna port in a given cell, and RSs of different antenna ports should be orthogonal to each

other to allow interference-free identification of corresponding propagation channel

coefficients at a receiver. The RSs are usually cell-specific to minimize interference between

RSs in different cells, and they are further transmitted on exclusively reserved resources of a

cell, such as time and frequency Resource Elements (RE), codes, etc. To avoid interference,

data is not transmitted on these reserved resources. It should be noted that an antenna port is

usually defined by a specific RS, and therefore multiple physical antennas can belong to one

antenna port if they have the same RS structure according to this definition. In this document,

the concept of "antenna port" is not restricted to the definition above, but an antenna port can

also correspond to a physical antenna.

In order to be able to use DL RSs and to perform communication with a Node B, the number

of antenna ports used for a DL transmission is very important information that an UE needs to

know. In the Long Term Evolution (LTE) standard this information about number of antenna

ports used is embedded in a signal transmitted on a Physical Broadcast Channel (PBCH).

After successful cell search procedure the UE will obtain time and frequency synchronization

with the cell as well as cell identity (ID), and then the UE begins to detect the PBCH to obtain

cell-specific information such as e.g. number of antenna ports used for DL transmission.

In the LTE standard, three types of cell-specific RSs are supported; defining one, two and

four antenna ports (3GPP TS 36.211 v8.4.0). Information about the number of antenna ports

is embedded into the PBCH by using different Cyclic Redundancy Check (CRC) masks to



indicate the number of antenna ports. As UEs do not know the exact number of used antenna

ports (i.e. CRC mask used in the transport block of the PBCH) the UEs have to make blind

detection of the PBCH, meaning that they have to check all the possible variants of the CRC

mask and select the variant that is the most probable conditioned on the received PBCH signal.

The operation of embedding the in-formation of number of antenna ports into PBCH at

transmitter and the corresponding blind detection of the PBCH at a receiver will be described

for a LTE communication system.

Firstly, an entire transport block of a PBCH a0,ax, aA_ is used to calculate CRC parity bits

)> i ' PL I where A is the size of the transport block, i.e. the number of information bits,

and L is the number of CRC parity bits, which is set to 16 in the LTE system. Secondly,

according to an antenna port configuration of a cell the CRC parity bits are scrambled by a

sequence with length 16, x^,x",---x"5, corresponding to a certain number of antenna ports,

where n = 1 or 2 or 4 for LTE. After the scrambling, the masked CRC parity bits will be

0,C1, c
15

, where C = p +x ") mod 2, i = 0,1, ,1 5 . The mapping relation between the three

scrambling sequences and the number of antenna ports is shown in Table 1.

Table 1 : CRC masks for PBCH.

Then, the masked CRC parity bits are attached to the transport block of the PBCH to obtain

the information bits for transmission as α0,α , aA_ ,c0,C1, ,C
15

. Finally, a set of operations

including channel coding, rate matching, modulation and resources mapping are performed on

the information bits for transmission α0,a , aA_ ,c0, C1, ,C
15

.

In the case of only one antenna port used, the modulation symbols are directly mapped to the

reserved resources on antenna port 0; in the case of two antenna ports used, Space Frequency

Block Coding (SFBC) is performed on the modulation symbols, and then the output of SFBC



is mapped to the reserved resources on antenna ports 0 and 1, respectively; and in the case of

four antenna ports used, SFBC and frequency switching transmit diversity (SFBC+FSTD) are

performed on the modulation symbols, and then the output of SFBC+FSTD is mapped to the

reserved resources on antenna ports 0, 1, 2 and 3, respectively. The information about the

number of antenna ports is implicitly embedded into the PBCH.

The corresponding inverse operations are performed by a UE which is accessing the cell of

the transmitter. As UE knows that there are three hypothesises corresponding to one, two and

four antenna ports, blind detection of the PBCH is performed as illustrated in Fig. 1.

In the procedure of blind detection, SFBC or SFBC+FSTD decoding, demodulation, channel

decoding and CRC detection are all standard operations, and hence details of these operation

will not be further discussed. Here, only the operation of removing the CRC mask is

described.

Assuming that the output of channel decoding is ά0, 1, άA_ , c0, C1, ,C
15

, where the last 16

bits of information C
0

C1, - C
15

are the CRC parity bits scrambled with a CRC mask

corresponding to antenna port information. When performing blind detection of the PBCH,

the CRC parity bits are de-scrambled with an assumed CRC mask (i.e. removing the CRC

mask) in the following way:

C1 = C1+x "jmod 2 where i = 0,1, ,15;

n is the number of antenna ports,

x"is the defined CRC mask corresponding to n antenna ports

If the assumed CRC mask is same as the actual CRC mask used at transmitter, the above

operation will completely remove the CRC mask embedded into CRC parity bits, and the

probability of correct detection is increased.

Hence, in the current LTE standard (3GPP TS 36.211 v8.4.0) one, two or four antenna ports

can be supported in the DL. In a LTE-Advanced (LTE-A) system, which is supposed to be an

extension of the LTE system, up to eight antenna ports will be supported to further increase

system performance, such as peak data rate, cell average spectrum efficiency, etc.



Correspondingly, LTE-A UEs will be capable to support eight antenna ports transmissions, i.e.

eight antenna ports could be identified by LTE-A UEs. However in order to fulfil LTE-A

backward compatibility requirements, it should be possible for a system to serve both LTE

UEs and LTE-A UEs in a LTE-A cell with eight DL antenna ports.

Summary

Embodiments of the invention provide preferred signalling the number of antenna port(s) of a

transmitting node and transmission and reception apparatus therefore.

According to one aspect of the present invention a method in a wireless communication

system for signalling a number of antenna ports which a transmitting node comprises is

disclosed. The method being characterised by:

providing by the transmitting node primary information, wherein the primary

information indicates a first number of antenna ports the transmitting node comprises;

and

providing by the transmitting node secondary information, wherein the secondary

information indicates whether the transmitting node comprises an additional number

of antenna ports.

According to another aspect of the present invention a method in a transmitting node of a

wireless communication system for signalling a number of antenna ports which the

transmitting node comprises is disclosed. The method being characterised by:

signalling by the transmitting node primary information, wherein the primary

information indicates a first number of antenna ports the transmitting node comprises;

and

signalling by the transmitting node secondary information, wherein the secondary

information indicates whether the transmitting node comprises an additional number

of antenna ports.

According to yet another aspect of the present invention a method in a receiving node of a

wireless communication system for receiving signals indicating a number antenna ports which

a transmitting node comprises is disclosed. The method being characterised by:

receiving by the receiving node primary information, wherein the primary information

indicates a first number of antenna ports the transmitting node comprises; and



receiving by the receiving node secondary information, wherein the secondary

information indicates whether the transmitting node comprises an additional number

of antenna ports.

According to yet another aspect of the present invention a transmitting node in a wireless

communication system for signalling a number of antenna ports which the transmitting node

comprises is disclosed. The transmitting node being:

configured for signalling primary information, wherein the primary information

indicates a first number of antenna ports the transmitting node comprises; and

- further configured for signalling secondary information, wherein the secondary

information indicates whether the transmitting node comprises an additional number

of antenna ports.

According to yet another aspect of the present invention a receiving node in a wireless

communication system for receiving signals indicating a number antenna ports which a

transmitting node comprises. The receiving node being:

configured for receiving primary information, wherein the primary information

indicates a first number of antenna ports the transmitting node comprises; and

further configured for receiving secondary information, wherein the secondary

information indicates whether the transmitting node comprises an additional number

of antenna ports.

Preferred embodiments of the invention facilitates reception in LTE-A UEs of a first signal

part or a second signal part, not excluding both parts, provided by a transmitting node to

retrieve information about a first number of antenna port(s) or the existence of additional

number of antenna port(s) used by the transmitting node to perform communication with the

transmitting node, while facilitating LTE UEs to determine the first number of antenna ports

from the first signal part to perform communication with the transmitting node based on the

first number of antenna ports. Methods and devices according to the invention make e.g. an

LTE-A wireless communication systems backward compatible with e.g. an LTE system.

Other advantages will be apparent from the following detailed description.

Brief description of the drawings



The appended drawings are intended to clarify and explain the present invention where:

Figure 1 shows the procedure of blind detection of PBCH in LTE;

Figure 2 shows the procedure of blind detection of PBCH in LTE Advanced (LTE-A);

Figure 3 shows the procedure of LTE-A PBCH blind detection by LTE UEs;

- Figure 4 shows the procedure of LTE-A PBCH blind detection by LTE-A UEs; and

- Figure 5 shows an example of primary and secondary information in alternating TTIs.

Figure 6 shows a principle structure of an example transmission apparatus.

Figure 7 shows a principle diagram of an example reception apparatus.

Detailed description

To achieve transparent operation of LTE UEs in cells which support LTE-A, i.e. LTE-A cells,

information about number of deployed DL antenna ports is divided into two parts, namely

primary information and secondary information, respectively. The primary information

indicates a first number of antenna ports, e.g. configurations containing one, two or four

antenna ports which a transmitting node comprises. The secondary information indicates the

existence of additional antenna ports which the transmitting node comprises. In one

embodiment of the invention the secondary information further indicates the total number of

antenna ports which the transmitting node comprises.

The primary information could be conveyed using the same principle as in LTE cells, and

therefore be detectable by both LTE and LTE-A UEs. Thus, the primary information is

transmitted by embedding the CRC mask into a PBCH as described above, and the PBCH will

be transmitted using at most four antenna ports. In LTE-A cells with one, two or four antenna

ports, PBCH will be transmitted using one, two or four antenna ports, respectively; and in the

case of LTE-A cells with more than four antenna ports for DL transmission in order to

support backward compatibility with LTE UEs (i.e. the PBCH in LTE-A should be detectable

by LTE UEs), the PBCH will be transmitted using four antenna ports because LTE UEs have

the capability to detect the PBCH transmitted on four antenna ports.

After detecting the primary information an LTE UE will continue operation according to the

identified number of antenna ports (i.e. one, two or four) in the cell. However, an LTE-A UE

further has to decode secondary information before it can obtain the complete information

about the number of antenna ports used for DL transmission, because the LTE-A UE has to

find out whether there are additional antenna ports or not in the cell. The secondary



information is detectable only by LTE-A UEs since these types of UEs support additional

number of antenna ports.

If the number of antenna ports in an LTE-A cell is one, two or four, both LTE and LTE-A

UEs can use the same signal to obtain the exact information about deployed antenna ports in

that cell. It means that the signalling of the three types of antenna port configurations defined

in LTE should be reused in an LTE-A cell with one, two or four antenna ports, otherwise LTE

UEs can not identify LTE-A cells.

In cells with more than four antenna ports for instance in a LTE-A system the four antenna

ports defined in LTE should be reused, and then additional number of antenna ports needs to

be defined. It therefore follows that LTE UEs would work in a four antenna ports mode. In

other words, in an LTE-A cell with more than four antenna ports an LTE UE operates (as in

an LTE cell) with four antenna ports.

A signalling method according to the invention is to be employed in a wireless

communication system for signalling number antenna ports which a transmitting node, e.g. a

Node B or an eNB, comprises. The method involves the steps of providing primary

information and secondary information to a receiving node, wherein the primary information

indicates a first number of antenna ports the transmitting node comprises, and the secondary

information indicates whether the transmitting node comprises an additional number of

antenna ports. The primary and secondary information could be provided to the receiving

node by DL signalling from e.g. an eNB to the UEs on a radio channel in the communication

system. The receiving node can e.g. be a UE or a relay station.

In an embodiment of the invention primary information is implicitly indicated and

corresponds to a Cyclic Redundancy Check (CRC) mask embedded into a control channel,

such as e.g. PBCH. That is, the primary information could be indicated in the same way as

defined in the LTE standards as described above, and thus backward compatibility would be

achieved in a scenario with both LTE UEs and LTE-A UEs in LTE-A cells. As understood by

the skilled person, the primary information can also be explicitly indicated by e.g. using bits

in a radio channel explicitly indicating the number of antenna ports.



In a yet another embodiment of the invention secondary information is explicitly indicated,

e.g. by using at least one bit for signalling the secondary information. As LTE-A UEs need to

read information transmitted on a PBCH after successfully detecting the primary information

embedded in the PBCH, the secondary information could be transmitted on the PBCH in the

form of one or several explicit bits, i.e. one or several bits in the PBCH are used to indicate

the existence of additional antenna ports. In this way, a LTE-A UE would get the exact

number of antenna ports after detecting and reading the PBCH.

In addition to one, two and four antenna ports; eight antenna ports are supported in LTE-A

(i.e. five, six and seven antenna ports is not supported). In this case, the secondary

information could be explicitly indicated in one bit on the PBCH, and hence the existence of

additional four antenna ports is provided. If we assume that the one explicit bit "0" indicates

there are no additional four antenna ports in the cell, and "1" indicates the existence of four

additional antenna ports. Therefore, when the number of antenna ports in a LTE-A cell is one,

two or four, the primary information is conveyed by embedding three different CRC masks

into the PBCH to indicate one, two or four antenna ports, and the explicit bit (which is "0")

containing the secondary information in the PBCH could indicate that there are no additional

four antenna ports; and for a LTE-A cell with eight antenna ports, the primary information

indicates that there are four antenna ports and the explicit bit (which is "1") containing the

secondary information in the PBCH indicates the existence of additional four antenna ports.

The secondary information could also be signalled using two or more bits in the PBCH to

indicate the existence of additional four antenna ports.

If the additional antenna port configurations supported in LTE-A e.g. should be five, six,

seven and eight antenna ports; the primary information first indicates the presence of four

antenna ports and the secondary information, e.g. as three bits in the PBCH, can indicate the

existence of an additional number of different antenna ports above. With three bits (eight

states) representing secondary information in PBCH, one state can be used to indicate that

there are no additional number of antenna ports and four states can be used to indicate the

existence of different number of additional antenna ports, while the remaining three states are

not used or can be used for other signalling. For example, the three bit sequence "000" can be

used to indicate that there are no additional antenna ports, and sequences "011", "100", "101"

and "110" can be used to indicate the existence of five, six, seven and eight antenna ports,

respectively. So, when the number of antenna ports in a LTE-A cell is two, then the three bits



would be "000" and therefore indicating that there are only two antenna ports in this cell and

hence no additional antenna ports; and when there are eight antenna ports in the LTE-A cell,

the secondary information would be "110" explicitly indicating eight antenna ports. An

alternative to be transmitted on the PBCH, the secondary information can also be explicitly

transmitted on a radio channel such as Physical Control Format Indicator Channel (PCFICH),

Physical Downlink Control Channel (PDCCH), Physical Downlink Shared Channel (PDSCH),

Dynamic Broadcast Channel (DBCH), Synchronization Channel (SCH) or any other suitable

channel.

For example, according to the LTE standard, two bits of information (four states) are

conveyed on the PCFICH to indicate the number of symbols (one, two or three) for physical

downlink control channel (PDCCH) at each sub-frame, wherein the fourth state is reserved

and unused. So, the reserved unused fourth state could be used in a LTE-A system to indicate

the existence of additional antenna ports, i.e. the fourth state could be detectable for LTE-A

UEs. As the PCFICH is transmitted on the same set of antenna ports as the PBCH, LTE-A

UEs can further detect PCFICH using the obtained antenna port information from the primary

information embedded in the PBCH to know the existence of additional antenna ports. For

example, the number of symbols for PDCCH is semi-statically set to be N (N = 1,2,3) at the

first sub-frame within the TTI that the PBCH is transmitted on, and PCFICH is transmitted

using the fourth state to indicate the secondary information, i.e. the existence of additional

antenna ports.

Dynamic Broadcast Channel (DBCH) is another type of broadcast transport channel, which is

mapped onto PDSCH on physical layer. All UEs in a cell can receive this kind of PDSCH to

obtain further system information. Secondary information could therefore be included in the

DBCH, i.e. several bits in DBCH are used to indicate the existence of additional antenna ports.

After a LTE-A UE detects the PBCH to obtain the primary information the LTE-A UE then

detects the PDSCH, mapped by DBCH, to retrieve the secondary information. Furthermore,

the secondary information could also be conveyed in a Synchronization Channel (SCH). SCH

usually uses combination of different sequences or codes to express system information, such

as cell identity (ID), number of antennas, etc. The secondary information can also be

transmitted through Radio Resource Control (RRC) signalling in semi-static fashion to tell

UEs of the existence of additional number of antenna ports.



An example where the secondary information is explicitly transmitted on PBCH through one

bit will be described below. The blind detection of LTE-A PBCH is illustrated in Fig. 2 .

The transmitting procedure of LTE-A PBCH in the case of eight antenna ports configuration

5 involves the steps of:

• Using the entire transport block of LTE-A PBCH a, , - (in which, the one bit

secondary information is included) to calculate the CRC parity bits p ,P, _x,

where the values of A and L are the same as for LTE.

• Scrambling the calculated CRC parity bits 0, 1,---/7L_1with the LTE CRC mask

0 , - x (primary information) corresponding to four antenna ports, i.e.

= ( + 4)mod2,/ = 0,l,---,15 .

• Attaching the scrambled CRC c ,c ,---cι to the transport block of LTE-A PBCH

, - for obtaining a a a c c - c .

• Performing channel coding, rate matching, and modulation on the information bits

, Cl , ' ' Cl , , C , ' ' ' , C .

• Performing SFBC+FSTD encoding on the modulation symbols.

• Mapping the output of SFBC+FSTD onto the reserved resources for PBCH on antenna

port 0-3.

0 In the above embodiments the secondary information was explicitly indicated on a physical

channel such as e.g. PBCH, PCFICH, PDCCH, PDSCH or in higher layer RRC signalling.

Alternatively, the secondary information could be transmitted in the same way as the primary

information. As the secondary information can only be identified by LTE-A UEs, a number of

additional CRC masks can be introduced to indicate the existence of different number of

5 additional antenna ports respectively.

Therefore, the secondary information is implicitly indicated in the same manner as for the

primary information, according to another embodiment of the invention. In this embodiment

the primary and secondary information could be provided in alternating Transmission Time

0 Intervals (TTIs) on a control channel, e.g. PBCH.



If the number of antenna ports configuration supported in LTE-A is one, two, four and eight,

a fourth CRC mask is introduced to indicate the existence of additional four antenna ports (i.e.

eight antenna ports). In the LTE-A cells with eight antenna ports, the secondary information is

conveyed with the same principle as primary information, but using an introduced fourth CRC

mask, wherein the primary and secondary information are transmitted in alternating PBCH

TTIs on a control channel. Figure 5 shows an example where the primary and secondary

information are alternated in different TTIs.

If LTE-A cells also should support six and eight antenna ports in addition to one, two and four

antenna ports, then two additional CRC masks could be introduced corresponding to the

mentioned six and eight antenna ports. In the LTE-A cells with six antenna ports, the primary

information is conveyed through embedding the CRC mask corresponding to four antenna

ports into the PBCH, and the secondary information is conveyed in the same way as primary

information by embedding the CRC mask corresponding to six antenna ports into the PBCH.

The primary information indicates the presence of four antenna ports, and the secondary

information indicates the existence of additional two antenna ports. After obtaining the

primary information and secondary information, LTE-A UEs would know that the number of

antenna ports in the cell is six. For the LTE-A cells with eight antenna ports, the similar

transmission method as described above is used.

At the receiver side, for the detection of more than four antenna ports configuration, it is

sufficient for LTE-A UEs to detect the PBCH transmission containing the secondary

information. If a LTE-A UE first detects PBCH with primary information in a TTI it needs to

detect PBCH in the next TTI to obtain the secondary information. For an LTE UE the primary

information will be embedded in alternating (every other) TTIs of PBCH. In case that the

LTE UE performs detection on a PBCH TTI containing secondary information it will detect a

false CRC mask, which will not match the transmitted and demodulated CRC information

contained in the PBCH information content, so the LTE UE will only receive correct CRC

mask on every other TTI in this particular example.

An example where the secondary information is implicitly transmitted on PBCH through the

use of additional CRC masks will be described below. The blind detection of LTE-A PBCH is



shown in Fig. 3 and 4, and corresponds to the blind detection procedure for LTE UEs (Fig. 3)

and LTE-A UEs (Fig. 4), respectively.

In the following example it is assumed that only eight antenna ports configuration is

supported in LTE-A cells in addition to the configuration of one, two and four antenna ports.

Further, the secondary information is implicitly transmitted on the PBCH through embedding

the corresponding CRC mask.

The transmitting procedure of LTE-A PBCH in the case of eight antenna ports involves the

steps of:

• Using the entire transport block of LTE-A PBCH α0 ,α , aA_ to calculate the CRC

parity bits p0,p , pL_ , where the values of A and L are the same as for LTE.

• Scrambling the calculated CRC parity bits p ,pι ,---pL_ι by the LTE CRC mask

xΛ,xl,---xι
Λ (primary information) corresponding to four antenna ports, or by the

CRC mask introduced in LTE-A J ,xl , x8
5 (secondary information), which depends

on the TTI for PBCH.

• Attaching the scrambled CRC c0,q,---c
15

to the transport block of LTE-A PBCH

a a - -a for obtaining ao,a ,---aA_1,co,cl ,---,cl5 .

• Performing channel coding, rate matching, and modulation on the information bits

0 1 , - - - 1 , c 0 , C1 , - - - , C15 .

• Performing SFBC+FSTD encoding on the modulation symbols.

• Mapping the output of SFBC+FSTD onto the reserved resources for PBCH on antenna

ports 0-3.

• Alternating the transmission of PBCH embedded by the primary information and the

secondary information over TTIs for PBCH.

The secondary information can also be implicitly indicated through embedding the

information about the existence of additional number of antenna ports into a DL RS. For

example, there could be two different sequences provided, wherein one sequence indicates

that there is no additional number of antenna ports and the other sequence indicates the



existence of additional number of antenna ports. The DL RS of a first antenna port is

scrambled by a sequence (or a code) corresponding to the antenna port configuration of a

particular LTE-A cell, and the position of the DL RS scrambled by the sequence is known to

LTE-A UEs. At the receiver side, in order to obtain the secondary information, an LTE-A UE

must detect the DL RS on the first antenna port. As the DL RS on the first antenna port is

related to the cell ID, the LTE-A UE will know the used DL RS on the first antenna port after

successful cell search procedure, i.e. time/frequency synchronization, obtaining cell ID, etc.

After successful cell search procedure the secondary information can be obtained from the DL

RS of the first antenna port, and information about the existence of additional number of

antenna ports in the cell can detected.

Figure 6 shows a principle structure of an example transmission apparatus (601) of a wireless

communications system according to the invention. The transmission apparatus comprising

transmission circuitry (601, 606) comprising one or more antenna ports for transmission of

communication signals over one or more antennas (602-605). Prior to transmission, signals

carrying information on a number of antenna ports are processed in processing circuitry (601,

607). Different signal parts are predefined preferably in memory devices of the apparatus (601)

included in or connected to the processing circuitry part (607). According to an embodiment

of the invention, the processing circuitry comprises modules for partitioning the information

on a total number of antenna port(s) and distributing the number to be provided in two or

more predefined parts of a transmitted communication signal, the predefined parts preferably

being stored in memory circuitry.

Figure 7 shows a principle diagram of an example reception apparatus (701) of a wireless

communications system according to the invention. The reception apparatus comprises

receiving circuitry (704) connected to one or more antennas (702, 703). The receiving

circuitry comprises electronics for reception of a communication signal. The reception

apparatus (701) comprises processing circuitry (705) operating on received signals provided

via the receiving circuitry (704). According to an embodiment of the invention, the processing

circuitry comprises modules for determining from two or more predefined parts of a received

communication signal transmitted from e.g. a base station, the predefined parts preferably

being stored in memory circuitry of the receiving apparatus. The electronics of the processing

circuitry determine from at least a second part of the communication signal a total number of

transmission antenna ports to be applied. As need be, also the predefined first part of the



communication signal is processed for determining the number of antenna ports to be applied

for subsequent signal processing.

It is understood by the person skilled in the art that a method for signalling number of antenna

ports according to the invention may be implemented in a computer program, having code

means, which when run in a computer causes the computer to execute the steps of the method.

The computer program is included in a computer readable medium of a computer program

product. The computer readable medium may consist of essentially any memory, such as a

ROM (Read-Only Memory), a PROM (Programmable Read-Only Memory), an EPROM

(Erasable PROM), a Flash memory, an EEPROM (Electrically Erasable PROM), or a hard

disk drive.



Claims

1. Method of signalling a number of antenna ports of a transmitting node in a

wireless communication system characterised in that a communication signal is transmitted

carrying information on number of at least one antenna port of said transmitting node,

wherein the information on said number of at least one antenna port is partitioned and

provided distributed over at least two predefined parts of the transmitted communication

signal.

2. The method according to claim 1, wherein a predefined first part of the

communication signal refers to signalling of a first number of at least one antenna port and a

predefined second part of the communication signal refers to signalling whether said

transmitting node comprises a number of at least one antenna port in addition to the first

number of at least one antenna port.

3. The method according to claim 2, wherein the first part of the communication

signal comprises a first CRC mask, the first CRC mask corresponding to the first number of at

least one antenna port.

4. The method according to claim 2, wherein the first number of at least one

antenna port is 1, 2 or 4 .

5. The method according to claim 3, wherein the second part of the communication

signal comprises at least one explicit information bit of a CRC code anticipating systematic

encoding.

6. The method according to claim 5, wherein one or more parity bits according to

the CRC code are determined on a basis including said at least one explicit information bit.

7. The method according to claim 3, wherein the second part of the communication

signal comprises a second CRC mask.



8. The method according to claim 7, wherein the first and second CRC masks are

embedded into one and the same radio communications channel in different or alternating

transmission time intervals.

9. The method according to claim 3, wherein the second part of the communication

signal is transmitted on a channel different from the channel for transmission of the first

communication signal, the different channel being transmitted on at least one of the antenna

ports, the number of which is greater than zero and is indicated by the first part of the

communication signal.

10. The method according to any of claims 5-9, wherein the first part of the

communication signal is transmitted on a physical broadcast channel, PBCH.

11. The method according to any of claims 7-9, wherein each at least one antenna

port is defined by a cell-specific downlink reference signal.

12. The method according to clam 2, comprising

- receiving the predefined first signal part;

- receiving the predefined second signal part, and

- determining from at least the detected second signal part the number of antenna ports

to be included in subsequent processing.

13. Computer program element, comprising code means, which when run in a

computer causes said computer to execute procedure according to the method in any of claims

1-11.

14. Computer program product comprising a computer readable medium having

thereon computer program code means in claim 13, wherein said readable medium comprises

one or more of ROM (Read-Only Memory), Flash memory, optical disk, electro-optical disk,

magneto-optical disk, magnetic disk, electromagnetic disk, hard disk and soft disk.

15. Transmission apparatus of a wireless communication system comprising

- transmission circuitry comprising one or more antenna ports arranged for transmission

of a communication signal;



processing circuitry arranged for partitioning the number of antenna ports into a first

number comprising a first number of antenna ports, and a second number;

- processing circuitry arranged for providing the first number in a predetermined first

part of a communication signal and for providing the second number in a second

predetermined second part of the communication signal.

16. The transmission apparatus according to claim 15 comprising processing

circuitry arranged for the method in any of claims 2-1 1.

17. Reception apparatus of a wireless communication system comprising

receiving circuitry arranged for reception of a communication signal;

processing circuitry arranged for determining from at least one part of received first

and second predetermined parts of the communication signal a total number of

transmission antenna ports to be applied in subsequent signal processing by the

processing circuitry of the communication signal.

18. The reception apparatus according to claim 17 comprising processing circuitry

arranged for the method in any of claims 2-12.
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