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(57) ABSTRACT 
Embodiments of the present invention disclose a method and 
a device for notifying reference signal configuration infor 
mation, and relate to the field of communications technolo 
gies. The method includes: coding, according to channel 
state information-reference signal (CSI-RS) configuration 
information, the CSI-RS configuration information, to 
obtain a CSI-RS configuration information code; storing a 
mapping relation between the CSI-RS configuration infor 
mation code and the CSI-RS configuration information, and 
sending the mapping relation to a UE for storage; searching, 
in the stored mapping relation between the CSI-RS configu 
ration information code and the CSI-RS configuration infor 
mation, for a CSI-RS configuration information code cor 
responding to CSI-RS configuration information to be 
notified; and sending the found CSI-RS configuration infor 
mation code to the UE, so that the UE determines CSI-RS 
configuration information according to the received CSI-RS 
configuration information code and the mapping relation 
between the CSI-RS configuration information code and the 
CSI-RS configuration information. 

20 Claims, 8 Drawing Sheets 

Code, according to CSI-RS configuration information, the CSI- l) 
is origin information CSIRS configuration Lu information code, where the CSI-RS configuration information 

includes at least a port number, a pilot pattern, a pilot period and a 
sub-fiane offset 

Store a mapping relation between the CSI-RS configuration 92 
infortation code and the CSERs configurationfortation, and ul send the mapping relation between the CSI-RS configuration - 
information code and the CSIRS configuration information to a 

UE for storage 
- I - 

- - 
Determine CSIRS configuration information to be notified, and 103 

search, in the stored mapping relation between the CSI-RS 
configuration information code and the CSI-RS configuration 
information, for a CSI-RS configuration information code 

corresponding to the CSI-RS configuration information to be 
notified 

send the found CSIRS configuration information code to the UE, 
so that the UE determines CSI-RS configuration information 104 

according to the received CSI-RS configuration information code 
and the mapping relation between the CSI-RS configuration 
information code and the CSI-RS configuration information, 
where the mapping relation between the CS-RS configuration 
information code and the CSI-RS configuration information is 

stored by the UE 
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Code, according to CSI-RS configuration information, the CSI- 101 
RS configuration information, to obtain a CSI-RS configuration -1 
information code, where the CSI-RS configuration information 

includes at least a port number, a pilot pattern, a pilot period and a 
Sub-frame offset 

Store a mapping relation between the CSI-RS configuration 102 
information code and the CSI-RS configuration information, and 
Send the mapping relation between the CSI-RS configuration |- 

information code and the CSI-RS configuration information to a 
UE for storage 

--------- 

Determine CSI-RS configuration information to be notified, and 103 
Search, in the stored mapping relation between the CSI-RS 

configuration information code and the CSI-RS configuration u 
information, for a CSI-RS configuration information code 

corresponding to the CSI-RS configuration information to be 
notified 

Send the found CSI-RS configuration information code to the UE, 
So that the UE determines CSI-RS configuration information 104 

according to the received CSI-RS configuration information code 
and the mapping relation between the CSI-RS configuration 
information code and the CSI-RS configuration information, 
where the mapping relation between the CSI-RS configuration 
information code and the CSI-RS configuration information is 

stored by the UE 

FIG. 1 
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A network device performs correlative coding on the L-1 
number of ports and a pilot pattern, to obtain a first coding 

result 

y 202 
Perform correlative coding on the pilot period and a sub- u/ 

frame offset to obtain a second coding result 

203 

Code a data muting position to obtain a third coding result -1 

204 
Perform correlative coding on the data muting period and u 
the data muting offset, to obtain a fourth coding result 

Notify the UE of the CSI-RS configuration information code 205 
through a downlink channel, where the CSI-RS 

configuration information code includes any coding result in 
the first coding results, any coding result in the second 

coding results, any coding result in the third coding results 
and any coding result in the fourth coding results 

FIG 2 
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METHOD AND DEVICE FOR NOTIFYING 
REFERENCE SIGNAL CONFIGURATION 

INFORMATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of Internation Applica 
tion No. PCT/CN2011/074890, filed on May 30, 2011, 
which claims priority to Chinese Patent Application No. 
201010244548.2, filed on Aug. 2, 2010, both of which are 
hereby incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

The present invention relates to the field of communica 
tions technologies, and in particular, to a method and a 
device for notifying reference signal configuration informa 
tion. 

BACKGROUND OF THE INVENTION 

In a wireless communication system, a network device 
needs to notify a terminal UE (User Equipment, user equip 
ment) in a coverage area of reference signal configuration 
information, so that the UE can perform downlink channel 
estimation according to the reference signal configuration 
information, thus improving bit error performance of the 
system. 
The prior art discloses a manner of notifying the UE of 

CRS (Common Reference Signal, common reference signal) 
configuration information. In practical application, the net 
work device notifies the UE of a pilot pattern through a 
manner of performing a shift (shift) operation on an implicit 
mapping that binds the pilot pattern of a downlink CRS with 
a cell identifier, and further, implicitly notifies the UE of the 
number of ports of the CRS through SIB (System Informa 
tion Block, System information block) signaling. 

In the process of implementing embodiments of the 
present invention, the inventor finds that the prior art has at 
least the following disadvantages: 

In the prior art, because the UE is merely notified of the 
CRS configuration information, through the implicit map 
ping that binds the pilot pattern with the cell identifier, the 
number of downlink channels of different cells that can be 
distinguished by the UE is limited by the number of the cell 
identifiers, and in a CoMP (Coordinated Multipoint Process 
ing, coordinated multipoint processing) system, CRSs in one 
CoMP measurement set (including multiple possible CoMP 
collaborative cells) may collide with each other. 

SUMMARY OF THE INVENTION 

In order to prevent reference signals of multiple cells from 
colliding with each other when a signaling overhead is 
Small, embodiments of the present invention provide a 
method and a device for notifying reference signal configu 
ration information. The technical Solutions are as follows. 

According to one aspect, a method for notifying reference 
signal configuration information is provided, where the 
method includes: 

coding, according to channel state information-reference 
signal (CSI-RS) configuration information, the CSI-RS con 
figuration information, to obtain a CSI-RS configuration 
information code, where the CSI-RS configuration informa 
tion includes at least the number of ports, a pilot pattern, a 
pilot period and a sub-frame offset: 
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2 
storing a mapping relation between the CSI-RS configu 

ration information code and the CSI-RS configuration infor 
mation, and sending the mapping relation between the 
CSI-RS configuration information code and the CSI-RS 
configuration information to a user equipment (UE) for 
Storage; 

determining CSI-RS configuration information to be noti 
fied, and searching, in the stored mapping relation between 
the CSI-RS configuration information code and the CSI-RS 
configuration information, for a CSI-RS configuration infor 
mation code corresponding to the CSI-RS configuration 
information to be notified; and sending the found CSI-RS 
configuration information code to the UE, so that the UE 
determines CSI-RS configuration information according to 
the received CSI-RS configuration information code and the 
mapping relation between the CSI-RS configuration infor 
mation code and the CSI-RS configuration information, 
where the mapping relation between the CSI-RS configu 
ration information code and the CSI-RS configuration infor 
mation is stored by the UE. 

According to another aspect, a device for notifying ref 
erence signal configuration information is provided, where 
the device includes: 

a coding module, configured to code, according to chan 
nel state information-reference signal (CSI-RS) configura 
tion information, the CSI-RS configuration information, to 
obtain a CSI-RS configuration information code, where the 
CSI-RS configuration information includes at least the num 
ber of ports, a pilot pattern, a pilot period and a Sub-frame 
offset; 

a storing module, configured to store a mapping relation 
between the CSI-RS configuration information code 
obtained by the coding module and the CSI-RS configura 
tion information; 

a first sending module, configured to send the mapping 
relation between the CSI-RS configuration information code 
and the CSI-RS configuration information, where the map 
ping relation between the CSI-RS configuration information 
code and the CSI-RS configuration information is stored by 
the storing module, to a user equipment (UE) for storage; 

a searching module, configured to determine CSI-RS 
configuration information to be notified, and searching, in 
the mapping relation between the CSI-RS configuration 
information code and the CSI-RS configuration information, 
for a CSI-RS configuration information code corresponding 
to the CSI-RS configuration information to be notified, 
where the mapping relation between the CSI-RS configu 
ration information code and the CSI-RS configuration infor 
mation is stored by the storing module; and 

a second sending module, configured to send the CSI-RS 
configuration information code found by the searching mod 
ule to the UE, so that the UE determines CSI-RS configu 
ration information according to the received CSI-RS con 
figuration information code and the mapping relation 
between the CSI-RS configuration information code and the 
CSI-RS configuration information, where the mapping rela 
tion between the CSI-RS configuration information code and 
the CSI-RS configuration information is pre-stored by the 
UE. 
The technical solutions provided by the embodiments of 

the present invention have the following beneficial effects: 
Because the CSI-RS is characterized by a small overhead, 

a long period, a high reuse factor, and low port pilot patterns 
nested in a high port pilot pattern, the CSI-RS configuration 
information is notified to the UE in the form of the CSI-RS 
configuration information code, so that the UE determines 
the CSI-RS configuration information according to the CSI 
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RS configuration information code, thus not only lowering 
the overhead, but also ensuring that the CSI-RSs of multiple 
cells do not collide with each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

To illustrate the technical solutions according to the 
embodiments of the present invention more clearly, accom 
panying drawings required for describing the embodiments 
are introduced briefly in the following. Apparently, the 
accompanying drawings in the following description are 
only some embodiments of the present invention, and per 
sons of ordinary skill in the art may further obtain other 
drawings from the accompanying drawings without creative 
efforts. 

FIG. 1 is a flow chart of a method for notifying reference 
signal configuration information according to Embodiment 
1 of the present invention; 

FIG. 2 is a flow chart of a method for notifying reference 
signal configuration information according to Embodiment 
2 of the present invention; 

FIG. 3 is a schematic diagram of a first type of pilot 
patterns according to Embodiment 2 of the present inven 
tion; 

FIG. 4 is a schematic diagram of a second type of pilot 
patterns according to Embodiment 2 of the present inven 
tion; 

FIG. 5 is a schematic diagram of a third type of pilot 
patterns according to Embodiment 2 of the present inven 
tion; 

FIG. 6 is a schematic diagram of a fourth type of pilot 
patterns according to Embodiment 2 of the present inven 
tion; 

FIG. 7 is a schematic structural diagram of a device for 
notifying reference signal configuration information accord 
ing to Embodiment 3 of the present invention; 

FIG. 8 is a schematic structural diagram of a first type of 
a coding module according to Embodiment 3 of the present 
invention; 

FIG. 9 is a schematic structural diagram of a second type 
of a coding module according to Embodiment 3 of the 
present invention; 

FIG. 10 is a schematic structural diagram of a third type 
of a coding module according to Embodiment 3 of the 
present invention; 

FIG. 11 is a schematic structural diagram of a fourth type 
of a coding module according to Embodiment 3 of the 
present invention; 

FIG. 12 is a schematic structural diagram of a fifth type 
of a coding module according to Embodiment 3 of the 
present invention; and 

FIG. 13 is a schematic structural diagram of a sixth type 
of a coding module according to Embodiment 3 of the 
present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

In order to make the objectives, technical solutions, and 
advantages of the present invention more clearly, embodi 
ments of the present invention are further described in detail 
below with reference to the accompanying drawings. 

Embodiment 1 

Referring to FIG. 1, this embodiment provides a method 
for notifying reference signal configuration information, 
where a process of the method is specifically as follows: 
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4 
101: Code, according to CSI (Channel State Information, 

channel state information)-RS (Reference Signal, reference 
signal) configuration information, the CSI-RS configuration 
information, to obtain a CSI-RS configuration information 
code, where the CSI-RS configuration information includes 
at least the number of ports, a pilot pattern, a pilot period and 
a sub-frame offset. 

102: Store a mapping relation between the CSI-RS con 
figuration information code and the CSI-RS configuration 
information, and send the mapping relation between the 
CSI-RS configuration information code and the CSI-RS 
configuration information to a UE for storage. 

103: Determine CSI-RS configuration information to be 
notified, and search, in the stored mapping relation between 
the CSI-RS configuration information code and the CSI-RS 
configuration information, for a CSI-RS configuration infor 
mation code corresponding to the CSI-RS configuration 
information to be notified. 

104: Send the found CSI-RS configuration information 
code to the UE, so that the UE determines CSI-RS configu 
ration information according to the received CSI-RS con 
figuration information code and the mapping relation 
between the CSI-RS configuration information code and the 
CSI-RS configuration information, where the mapping rela 
tion between the CSI-RS configuration information code and 
the CSI-RS configuration information is stored by the UE. 

In the method provided by this embodiment, because the 
CSI-RS is characterized by a small overhead, a long period, 
a high reuse factor, and low port pilot patterns nested in a 
high port pilot pattern, the CSI-RS configuration informa 
tion is notified to the UE in the form of the CSI-RS 
configuration information code, so that the UE determines 
the CSI-RS configuration information according to the CSI 
RS configuration information code, thus not only lowering 
the overhead, but also ensuring that the CSI-RSs of multiple 
cells do not collide with each other. 

Embodiment 2 

This embodiment provides a method for notifying refer 
ence signal configuration information. Because a CSI-RS is 
characterized by a small overhead, a long period, a high 
reuse factor, and low port pilot patterns nested in a high port 
pilot pattern, in this embodiment, CSI-RS configuration 
information is coded, and the CSI-RS configuration infor 
mation is notified to a UE in the form of a CSI-RS configu 
ration information code, so that the UE determines CSI-RS 
configuration information, thus not only lowering an over 
head, but also ensuring that CSI-RSs of multiple cells do not 
collide with each other. 
A device for notifying reference signal configuration 

information is a network device, and the CSI-RS configu 
ration information includes, but is not limited to, the number 
of ports, a pilot pattern, a pilot period and a Sub-frame offset. 

If a CSI-RS of a cell collides with a data symbol sent by 
a strong interfering cell, the network device may require that 
at a position of the CSI-RS sent by the cell, strong interfering 
cells all perform data muting (muting) processing so as to 
avoid interfering with a reference signal. In this case, the cell 
needs to notify every strong interfering cell of the reference 
signal position of the CSI-RS (including the pilot period and 
the pilot pattern). Additionally, the network device further 
needs to notify the UE of a data muting position of the 
CSI-RS, so that the UE assumes that no data symbol is 
transmitted at this position, a receiver does not detect data at 
this position, and the UE estimates a downlink channel 
corresponding to the cell at this position. In the case that the 
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network device Supports a data muting technology, the 
CSI-RS configuration information not only includes the 
number of ports, the pilot pattern, the pilot period and the 
Sub-frame offset, but also includes the data muting position. 

If the network device further supports partial data muting 
on the basis of Supporting data muting, the network device 
also needs to notify the UE of a data muting period and a 
data muting offset. In this case, the CSI-RS configuration 
information not only includes the number of ports, the pilot 
pattern, the pilot period, the sub-frame offset and the data 
muting position, but also includes the data muting period 
and the data muting offset. 
An example that the network device not only supports the 

data muting technology but also supports a partial data 
muting technology is given below to illustrate the method 
provided by this embodiment in detail. In this case, the 
CSI-RS configuration information not only includes the 
number of ports, the pilot pattern, the pilot period, the 
Sub-frame offset and the data muting position, but also 
includes the data muting period and the data muting offset. 
Referring to FIG. 2, a process of the method provided by this 
embodiment is specifically as follows: 

201: The network device performs correlative coding on 
the number of ports and the pilot pattern, to obtain a first 
coding result. 
The number of ports of the CSI-RS may be 2, 4 or 8, and 

possible pilot patterns are as shown in Table 1 corresponding 
to different numbers of ports and different sub-frame con 
figurations. 

TABLE 1. 

The Number of Ports of the CSI-RS 2 4 8 

The available number of pilot patterns of the CSI-RS for an 20 10 5 
ordinary CP 
The available number of pilot patterns of the CSI-RS for an 32 16 8 
ordinary CP wio CRS ports 2/3 
The available number of pilot patterns of the CSI-RS for an 16 8 4 
extended CP 
The available number of pilot patterns of the CSI-RS for an 28 14 7 
extended CP w/o CRS ports 2/3 

As shown in Table 1, the possible pilot patterns corre 
sponding to different numbers of ports may respectively be 
32 types (2 ports), 16 types (4 ports), and 8 types (8 ports) 
at most. In general, 32+16+8-56 types of possible combi 
nations of the number of ports and the pilot patterns exist at 
most. When the correlative coding is performed on the 
number of ports and the pilot pattern, any one of the 
following two manners may be adopted. 

In a first manner, joint coding is performed on the number 
of ports and the pilot pattern by using 6 bits. 

6-bit signaling may indicate 64 types of states, in which 
any 56 types of States may be used and are one-to-one 
corresponding to the 56 types of combinations of the number 
of ports and the pilot patterns, and a mapping table is 
established. Therefore, the UE may obtain the number of 
ports of the CSI-RS and the pilot pattern of the CSI-RS 
through receiving the 6-bit signaling and looking up in the 
mapping table. 

Specifically, considering that when the number of ports is 
respectively 2, 4 or 8, the pilot pattern of the CSI-RS has the 
nesting property, that is, each 8-port pilot pattern may be 
nested with two 4-port pilot patterns, and each 4-port pilot 
pattern may be nested with two 2-port pilot patterns, if the 
8-port pilot pattern is divided into a front half part and a rear 
half part, each part forms a 4-port pilot pattern; and if the 
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6 
4-port pilot pattern is divided into a front half part and a rear 
half part, each part forms a 2-port pilot pattern. Based on 
Such nesting property, the mapping relation between the 
number of ports and the pilot pattern may be determined 
through the following two steps. 

In a first step, a corresponding relation between the three 
least significant bits and eight types of the 8-port pilot 
patterns is established. The corresponding relation between 
the three least significant bits and the 8-port pilot patterns is 
not specifically limited in this embodiment, and the corre 
sponding relation shown in Table 2 is only used as an 
example for illustration. 

TABLE 2 

8-port Pilot Pattern Code 

First type of the 8-port pilot pattern OOO 
Second type of the 8-port pilot pattern OO1 
Third type of the 8-port pilot pattern O10 
Fourth type of the 8-port pilot pattern O11 
Fifth type of the 8-port pilot pattern 1OO 

101 
110 
111 

Sixth type of the 8-port pilot pattern 
Seventh type of the 8-port pilot pattern 
Eighth type of the 8-port pilot pattern 

When the number of ports is 2 or 4, the three least 
significant bits indicate the 8-port pilot pattern that can be 
nested with the designated pilot patterns. The serial numbers 
of the corresponding 8-port pilot patterns in the mapping 
table are as shown in FIG. 3 to FIG. 6. 

In a second step, when the number of ports is 8, the three 
most significant bits are 110. 
When the number of ports is 4, the two most significant 

bits are 10, and the 3" bit indicates the position of the 4-port 
pilot pattern in the nested 8-port pilot pattern, where 0 
indicates the front half part and 1 indicates the rear half part. 
When the number of ports is 2, the one most significant 

bit is 0, and the 2" bit indicates the position of the 2-port 
pilot pattern in the nested 4-port pilot pattern, where 0 
indicates the front half part and 1 indicates the rear half part. 

If no CSI-RS exists, “111111 may be used for marking, 
and the specific mapping relation is as shown in Table 3. 

TABLE 3 

Bit 

1st 2nd 3rd 4th 5th 6th 

2 ports O 0: the front half 0: the front half part of the X x X 
part of the 8-port pattern 

4-port pattern 1: the rear half part of the 
1: the rear half 8-port pattern 
part of the 

4-port pattern 
4 ports 1 O 0: the front half part of the X x X 

8-port pattern 
1: the rear half part of the 

8-port pattern 
8 ports 1 1 O X X X 
No 1 1 1 1 1 1 

CSI-RS 

The “x” in the three least significant bits in Table 3 
indicates a corresponding relation established with the eight 
types of the 8-port pilot patterns, and in an example that a 
joint coding result of the number of ports and the pilot 
pattern is 100101, because the three most significant bits in 
the coding result are 100, it can be seen from Table 3 that, 
the number of ports corresponding to the coding result is 4. 
and the 4 ports form the front half part of the 8-port pattern. 
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Further, because the three least significant bits in the coding 
result are 101, it can be seen from Table 2 that, the fifth type 
of the 8-port pilot pattern is indicated. 

In a second manner, the number of ports and the pilot 
pattern are respectively coded. 

In practical application, the number of ports is implicitly 
encoded to a CRC (Cyclic Redundancy Check, cyclic redun 
dancy check) code of an x' SIB, and the pilot pattern is 
indicated by 5-bit signaling. 
The x" system information block is a system information 

block used to configure CSI-RS information. Based on the 
nesting property of the CSI-RS, a mapping relation between 
the 5-bit signaling and the pilot pattern may be obtained 
through the following two steps. 

In a first step, a one-to-one corresponding relation is 
established between the three least significant bits and the 
eight types of the 8-port pilot patterns, and when the number 
of ports is 2 or 4, the three bits indicate the 8-port pilot 
pattern in which the designated pilot patterns can be nested. 

In a second step, when the number of ports is 8, the two 
most significant bits are any combination of 0 and 1. 
When the number of ports is 4, the one most significant 

bit is any one of 0 and 1, and the 2" bit indicates the position 
of the 4-port pilot pattern in the nested 8-port pilot pattern, 
where 0 indicates the front half part and 1 indicates the rear 
half part. 
When the number of ports is 2, the 1 bit indicates the 

position of the 2-port pilot pattern in the nested 4-port pilot 
pattern, where 0 indicates the front half part and 1 indicates 
the rear half part. 

In this embodiment, the pilot pattern may be divided into 
different pilot pattern groups according to the front half part 
and the rear half part. For example, the 2-port pilot pattern 
may be divided into two pilot pattern groups according to the 
front half part and the rear half part of the 4-port pilot 
pattern, and in this case, the 2" bit in the first manner of 
performing correlative coding on the number of ports and 
the pilot pattern and the 1 bit in the second manner may 
indicate the pilot pattern group to which the pilot pattern 
belongs. 

Further, the foregoing two pilot pattern groups are Sub 
divided into four pilot pattern groups according to the front 
half part and the rear half part of the 8-port pilot pattern, and 
in this case, the 2" bit and the 3" bit in the first manner and 
the 1 bit and the 2" bit in the second manner may indicate 
the pilot pattern group to which the pilot pattern belongs. In 
another example, the 4-port pilot pattern may be divided into 
two pilot pattern groups according to the front half part and 
the rear half part of the 8-port pilot pattern, and in this case, 
the 3" bit in the first manner and the 2" bit in the second 
manner may indicate the pilot pattern group to which the 
pilot pattern belongs. 

It should be noted that, the front half part of the 8-port 
pilot pattern in this embodiment refers to the leading part of 
the 8-port pilot pattern when the 8-port pilot pattern is 
divided into two parts according to the 4-port pilot patterns 
in which the 8-port pilot pattern is nested, and may be the 
front half part of the entire 8-port pilot pattern, and may also 
be the front half part of each half of the 8-port pilot pattern. 
For example, the pilot pattern labeled 0 in FIG. 3 has four 
rows from top to bottom, the first two rows may be referred 
to as the front half part, or the first row in the first two rows 
and the first row in the following two rows are collectively 
referred to as the front half part, which is not specifically 
limited in this embodiment. The definition of the front half 
part of the 4-port pilot pattern is the same as that of the front 
half part of the 8-port pilot period, which is also not 
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8 
specifically limited in this embodiment. No matter which 
manner is adopted to perform the correlative coding on the 
number of ports and the pilot pattern, the obtained coding 
result is collectively referred to as the first coding result, and 
to specify the number of ports and the pilot pattern that 
correspond to each coding result, the network device also 
needs to establish a corresponding relation between the first 
coding result and the number of ports and the pilot pattern 
after obtaining the first coding result. 

202: Perform correlative coding on the pilot period and 
the Sub-frame offset to obtain a second coding result. 
The pilot period of the CSI-RS is a multiple of 5 ms. 

Assume that the period of the CSI-RS is 5N ms, where N is 
a positive integer and the value of N is determined by the 
R10 specification, and each millisecond corresponds to one 
sub-frame. The sub-frame offset refers to a sub-frame offset 
of the sub-frame, where the sub-frame carries the CSI-RS, 
relative to a reference sub-frame (that is, the first sub-frame 
in the 5N sub-frames) in a certain period of the CSI-RS. 
Because it is specified in the R10 specification that the 0" 
and the 4" sub-frame of every five sub-frames may need to 
carry information Such as a synchronous channel, a broad 
cast channel, and a paging channel, these Sub-frames cannot 
carry the CSI-RS, so that 3N types of possible sub-frame 
offsets corresponding to the 5N ms period of the CSI-RS 
exist at most. 
The pilot period of the CSI-RS and the sub-frame offset 

of the CSI-RS may be coded in any one of the following two 
aS. 

In a first manner, the pilot period of the CSI-RS and the 
sub-frame offset of the CSI-RS are respectively coded. 
Assume that the value of N is {1, 2, 3, 4, 5, 6, 7,8}, and 

3 bits are needed to indicate the period of the CSI-RS. For 
the sub-frame offset, when N=8, 24 types of possible sub 
frame offsets exist at most, and 5 bits are needed to indicate 
the sub-frame offset of the CSI-RS. Altogether 3+5=8 bits 
are needed to indicate the pilot period of the CSI-RS and the 
Sub-frame offset of the CSI-RS. 

In a second manner, joint coding is performed on the pilot 
period of the CSI-RS and the sub-frame offset of the 
CSI-RS. 
Assume that the value of N is {1, 2, 3, 4, 5, 6, 7,8}, and 

3 bits are needed to indicate the period of the CSI-RS. 
Corresponding to each type of the pilot period of the 
CSI-RS, the possible sub-frame offsets are respectively 3, 
6, 9, 12, 15, 18, 21, 24}, altogether 3+6+9+12+15+18+21+ 
24=108 types of different combinations of the pilot periods 
and the sub-frame offsets exist, and altogether 7 bits are 
needed to indicate the pilot period of the CSI-RS and the 
sub-frame offset of the CSI-RS. The 7 bits may have 128 
types of states, in which any 108 types of states may be 
selected and are one-to-one corresponding to the 108 types 
of combinations of the pilot periods and the sub-frame 
offsets, and a mapping table between the 108 types of states 
and the 108 types of combinations of the pilot periods and 
the sub-frame offsets is established. After receiving the 7 
bits, the UE may obtain corresponding pilot period and 
Sub-frame offset information through looking up in the table. 

Preferably, in order to further reduce a signaling over 
head, the possible values of the sub-frame offset may be 
limited. For example, it is required that only the first five 
sub-frames of every 5N sub-frames may carry the CSI-RS, 
and in this case, for any pilot period of the CSI-RS, three 
possible values of the sub-frame offset exist at most, that is, 
{ 1, 2, 3}. In this case, the pilot period of the CSI-RS and 
the sub-frame offset of the CSI-RS may also be coded 
through the foregoing two manners. When the first manner 
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is used for coding, 3+2=5 bits are needed; and when the 
second manner is used for coding, 5 bits are needed. 
The possible values of N are diversified, and the pilot 

period of the CSI-RS and the sub-frame offset of the CSI-RS 
may be coded through the foregoing two manners. The 
specific value of N is not limited in this embodiment. 
No matter which manner is adopted to perform the 

correlative coding on the number of ports and the pilot 
pattern, the obtained coding result is collectively referred to 
as the second coding result, and in order to specify the pilot 
period and the specific sub-frame offset that correspond to 
each coding result, the network device also needs to estab 
lish a corresponding relation between the second coding 
result and the pilot period and the sub-frame offset after 
obtaining the second coding result. 

203: Code the data muting position to obtain a third 
coding result. 

In this step, the network device indicates, by using a 
bitmap (bitmap) manner, the position of a muted RE (Re 
source Element, resource element) in an OFDM (Orthogonal 
Frequency Division Multiplexing, orthogonal frequency 
division multiplexing) symbol where a serving cell CSI-RS 
is located. 

In practical application, part of the position information 
for performing data muting may be implicitly carried in the 
position information of the serving cell CSI-RS. Specifi 
cally, the serving cell may only perform data muting on the 
OFDM symbol and the sub-frame carrying the CSI-RS, so 
that the sub-frame offset of data muting is the same as the 
sub-frame offset of the CSI-RS, and does not need to be 
separately notified; and the position of the OFDM symbol of 
data muting is the same as the OFDM symbol where the 
pilot pattern of the CSI-RS is located, and also does not need 
to be separately notified. 

Specifically, in an example that the network device uses 
12 bits to indicate, in the bitmap manner, the position of the 
muted RE in the OFDM symbol where the serving cell 
CSI-RS is located, the 12 bits indicating the muted RE 
respectively correspond to the twelve 2-port pilot patterns on 
the same OFDM symbol, as shown in the 9' and the 10' 
OFDM symbols in FIG. 3, where each pilot pattern includes 
a pair of REs, a bit being 1 indicates that the corresponding 
RE needs to be muted, and a bit being 0 indicates that the 
corresponding RE does not need to be muted. 
To further reduce the overhead, the network device may 

use K bits to indicate, in the bitmap manner, the position of 
the muted RE in the OFDM symbol where the serving cell 
CSI-RS is located, where Ks 12. In this case, K is deter 
mined by factors such as the maximum number of pilot 
patterns on the OFDM symbol carrying the serving cell 
CSI-RS, the muting range, and the muting pilot pattern. 

Taking FIG.3 as an example, if the serving cell CSI-RS 
is at the 5" and the 6" OFDM symbols, and the OFDM 
symbols include four types of 2-port pilot patterns, then K 
may be set to 4, and in this case, the four bits indicating the 
muted RE respectively correspond to the four 2-port pilot 
patterns on the 5' and the 6" OFDM symbols, where a bit 
being 1 indicates that the corresponding RE needs to be 
muted, and a bit being 0 indicates that the corresponding RE 
does not need to be muted. 

If the network side specifies the muting set or muting 
range, the data muting may only occur in the muting set or 
muting range to which the serving cell CSI-RS belongs, and 
in this case, the muting set or muting range may be notified 
in other manners, which is not specifically limited in the 
embodiment of the present invention. Referring to FIG. 3, if 
the serving cell CSI-RS is on the 9" and the 10" OFDM 
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10 
symbols, the muting range is limited in the RE labeled 2, and 
these REs include four types of 2-port pilot patterns, K may 
be set to 4, and in this case, the four bits indicating the muted 
RE respectively correspond to the four 2-port pilot patterns 
included in the RE labeled 2 on the 9' and the 10' OFDM 
symbols, where a bit being 1 indicates that the correspond 
ing RE needs to be muted, and a bit being 0 indicates that 
the corresponding RE does not need to be muted. 

Taking FIG. 3 as an example, if the serving cell CSI-RS 
is on the 9" and the 10" OFDM symbols, and the OFDM 
symbols include six types of 4-port pilot patterns, K may be 
set to 6, and in this case, the 6 bits indicating the muted RE 
respectively correspond to the six 4-port pilot patterns on the 
9' and the 10 OFDM symbols, where each pilot pattern 
includes two pairs of REs, a bit being 1 indicates that the 
corresponding RE needs to be muted, and a bit being 0 
indicates that the corresponding RE does not need to be 
muted. 
The possible values of K are diversified, and the position 

of the muted RE in the OFDM symbol where the serving cell 
CSI-RS is located may be indicated in the bitmap manner. 
The specific value of K is not limited in this embodiment. 
No matter which manner is used to code the data muting 

position, the obtained coding result is collectively referred to 
as the third coding result, and in order to specify the data 
muting position corresponding to each coding result, the 
network device also needs to establish a corresponding 
relation between the third coding result and the data muting 
position after obtaining the third coding result. 

204: Perform correlative coding on the data muting period 
and the data muting offset, to obtain a fourth coding result. 

In this step, the partial data muting refers to not muting all 
the data REs that collide with the CSI-RS, for example, the 
CSI-RS is sent every 5 ms, and the data muting occurs every 
15 ms; in this case, the network device also needs to notify 
the UE of the data muting period and the data muting 
Sub-frame offset. Because the data muting may only be 
performed on the OFDM symbol and the sub-frame carrying 
the CSI-RS, the data muting period is a positive integer 
multiple of the period of the CSI-RS, and assume that the 
data muting period is 5 NM ms. In the period of 5 NM ms. 
the network device may send the CSI-RS for M times, and 
the data muting may occur on the CSI-RS sub-frame sent at 
any time, so that the offset of data muting, that is, the data 
muting offset, also needs to be notified. 
The data muting period and the data muting offset may be 

coded by using any one of the following two manners. 
In a first manner, the data muting period and the data 

muting offset are respectively coded. 
Assume that the value of M is {1, 2, 3, 4, 5}, and 3 bits 

are needed to indicate the data muting period of the CSI-RS. 
For the data muting offset, when N=5, 5 types of possible 
data muting offsets exist at most, and 3 bits are needed to 
indicate the data muting offset of the CSI-RS. 

Altogether 3+3=6 bits are needed to indicate the data 
muting period of the CSI-RS and the data muting offset of 
the CSI-RS. 

In a second manner, joint coding is performed on the data 
muting period and the data muting offset. 
Assume that the value of M is {1, 2, 3, 4, 5}, and 

corresponding to each type of the data muting period, the 
possible data muting offsets are respectively {1, 2, 3, 4, 5}, 
altogether 1+2+3+4+5=15 types of different combinations of 
the data muting periods and the data muting offsets exist, 
and 4 bits are needed to indicate the data muting period of 
the CSI-RS and the data muting offset of the CSI-RS. The 4 
bits may have 16 types of states, in which any 15 types of 

ONEPLUS EXHIBIT 1023 
Page 15 of 20



US 9,439,172 B2 
11 

states may be selected and are one-to-one corresponding to 
the 15 types of combinations of the data muting periods and 
the data muting offsets, and a mapping table between the 15 
types of states and the 15 types of combinations of the data 
muting periods and the data muting offsets is established. 
After receiving the 4 bits, the UE may obtain the corre 
sponding data muting period and data muting offset infor 
mation through looking up in the table. 

Preferably, in order to further reduce the signaling over 
head, the possible values of the data muting offset are 
limited. For example, in the period of 5 NM ms, the network 
device may send the CSI-RS for M times, and the data 
muting may only occur on the CSI-RS sub-frame sent at the 
first time; in this case, for any data muting period, only one 
possible value of the data muting offset exists, and the 
muting offset does not need to be notified. In this case, only 
the data muting period needs to be coded, and assuming that 
the value of M is {1, 2, 3, 4, 5}, 3 bits are needed. 

The possible values of M are diversified, and the data 
muting period of the CSI-RS and the data muting offset of 
the CSI-RS may be coded through the foregoing two man 
ners. In this embodiment, the specific values of M and N are 
not limited. 
No matter which manner is used to perform correlative 

coding on the data muting period and the data muting offset, 
the obtained coding result is collectively referred to as the 
fourth coding result, and in order to specify the data muting 
period and the data muting offset that correspond to each 
coding result, the network device also needs to establish a 
corresponding relation between the fourth coding result and 
the data muting period and the data muting offset after 
obtaining the fourth coding result. 

Further, through the foregoing steps 201 to 204, after the 
network device obtains the first, second, third and fourth 
coding results, in order to avoid repeatedly performing the 
coding operation when notifying the CSI-RS configuration 
information each time, the network device also needs to 
store the corresponding relation between the first coding 
result and the number of ports and the pilot pattern, the 
corresponding relation between the second coding result and 
the pilot period and the sub-frame offset, the corresponding 
relation between the third coding result and the data muting 
position, and the corresponding relation between the fourth 
coding result and the data muting period and the data muting 
offset, so that after determining CSI-RS configuration infor 
mation to be notified, the network device only needs to 
search, in the stored mapping relation, for a CSI-RS con 
figuration information code corresponding to the CSI-RS 
configuration information to be notified, and send the CSI 
RS configuration information code to the UE. 

205: Notify the UE of the CSI-RS configuration informa 
tion code through a downlink channel, where the CSI-RS 
configuration information code is any coding result in the 
first coding results, any coding result in the second coding 
results, any coding result in the third coding results and any 
coding result in the fourth coding results. 

In this step, in order to enable the UE that receives the 
CSI-RS configuration information code to determine, 
according to the received CSI-RS configuration information 
code, the corresponding CSI-RS configuration information, 
the network device also needs to send the mapping relation 
to the UE for storage after the network device stores the 
mapping relation between the CSI-RS configuration infor 
mation code and the CSI-RS configuration information, so 
that the UE determines CSI-RS configuration information 
according to the received CSI-RS configuration information 
code and the mapping relation between the CSI-RS con 
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12 
figuration information code and the CSI-RS configuration 
information, where the mapping relation between the CSI 
RS configuration information code and the CSI-RS configu 
ration information is stored by the UE. 

Specifically, manners for sending the CSI-RS configura 
tion information code may include, but not limited to, the 
following: 

In a first manner, add a bit used to carry the CSI-RS 
configuration information code in a system information 
block of a broadcast channel, for example, add a correspond 
ing bit used to carry the CSI-RS information in the second 
system information block (SIB2) of the broadcast channel. 

In a second manner, use a remaining bit in an MIB 
(Master Information Block, master information block) to 
carry the CSI-RS configuration information code in the 
broadcast channel, for example, use 10 remaining bits in the 
master information block to carry the CSI-RS information in 
the broadcast channel. 

In a third manner, define a new system information block 
used to carry the CSI-RS configuration information code in 
the broadcast channel, for example, define the x" system 
information block (SIBX) used to carry the CSI-RS infor 
mation in the broadcast channel, where information of the 
number of ports may be implicitly encoded to the CRC of 
the SIBX, and the specific value of X is not limited in this 
embodiment. 

In a fourth manner, a unicast channel is used to carry the 
CSI-RS configuration information code, for example, a 
downlink control is used channel to carry the CSI-RS 
configuration information. 

Till now, after the CSI-RS configuration information code 
is notified to the UE through a downlink channel, the UE 
may determine, according to the CSI-RS configuration 
information code and the mapping relation between the 
CSI-RS configuration information code and the CSI-RS 
configuration information, where the mapping relation 
between the CSI-RS configuration information code and the 
CSI-RS configuration information is stored by the UE, the 
specific CSI-RS configuration information sent by the net 
work device, and determine, according to the CSI-RS con 
figuration information, the position of the CSI-RS, thus 
performing operations such as downlink channel estimation. 

It should be noted that, the “1” and “O'” in the coding 
manners described in the foregoing steps may be equiva 
lently replaced, which is not specifically limited in this 
embodiment. 

Further, in steps 201 to 204, combined coding is per 
formed on all the information in the CSI-RS configuration 
information to code the CSI-RS configuration information, 
and in practical application, joint coding may also be per 
formed on all the information in the CSI-RS configuration 
information. 
When the CSI-RS configuration information includes the 

number of ports, the pilot pattern, the pilot period and the 
Sub-frame offset, joint coding may be performed on the 
number of ports, the pilot pattern, the pilot period and the 
sub-frame offset that are in the CSI-RS configuration infor 
mation, a first joint coding result is obtained, and a mapping 
relation between the first joint coding result and the number 
of ports, the pilot pattern, the pilot period and the sub-frame 
offset that are in the CSI-RS configuration information is 
established, where the CSI-RS configuration information 
code sent to the UE is one of the first joint coding results. 
When the network device supports the data muting tech 

nology, and the CSI-RS configuration information not only 
includes the number of ports, the pilot pattern, the pilot 
period and the sub-frame offset, but also includes the data 
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muting position, joint coding is performed on the number of 
ports, the pilot pattern, the pilot period, the sub-frame offset 
and the data muting position that are in the CSI-RS con 
figuration information, a second joint coding result is 
obtained, and a mapping relation between the second joint 
coding result and the number of ports, the pilot pattern, the 
pilot period, the Sub-frame offset and the data muting 
position that are in the CSI-RS configuration information is 
established, where the CSI-RS configuration information 
code sent to the UE is one of the second joint coding results. 
When the network device supports the partial muting 

technology, and the CSI-RS configuration information not 
only includes the number of ports, the pilot pattern, the pilot 
period, the Sub-frame offset and the data muting position, but 
also includes the data muting period and the data muting 
offset, joint coding is performed on the number of ports, the 
pilot pattern, the pilot period, the sub-frame offset, the data 
muting position, the data muting period and the data muting 
offset that are in the CSI-RS configuration information, a 
third joint coding result is obtained, and a mapping relation 
between the third joint coding result and the number of 
ports, the pilot pattern, the pilot period, the sub-frame offset, 
the data muting position, the data muting period and the data 
muting offset that are in the CSI-RS configuration informa 
tion is established, where the CSI-RS configuration infor 
mation code sent to the UE is one of the third joint coding 
results. 

In the method provided by this embodiment, because the 
CSI-RS is characterized by a small overhead, a long period, 
a high reuse factor, and low port pilot patterns nested in a 
high port pilot pattern, the CSI-RS configuration informa 
tion is notified to the UE in the form of the CSI-RS 
configuration information code, so that the UE determines 
the CSI-RS configuration information according to the CSI 
RS configuration information code, thus not only lowering 
the overhead, but also ensuring that the CSI-RSs of multiple 
cells do not collide with each other. Further, if the network 
device Supports the muting technology, the information Such 
as the data muting position, the data muting period and the 
data muting offset is notified to the UE, so that the CSI-RS 
is prevented from colliding with the data symbol sent by the 
strong interfering cell. 

Embodiment 3 

Referring to FIG. 7, this embodiment provides a device 
for notifying reference signal configuration information, 
where the device includes: 

a coding module 701, configured to code, according to 
channel state information-reference signal (CSI-RS) con 
figuration information, the CSI-RS configuration informa 
tion, to obtain a CSI-RS configuration information code, 
where the CSI-RS configuration information includes at 
least the number of ports, a pilot pattern, a pilot period and 
a sub-frame offset; 

a storing module 702, configured to store a mapping 
relation between the CSI-RS configuration information code 
obtained by the coding module 701 and the CSI-RS con 
figuration information; 

a first sending module 703, configured to send the map 
ping relation between the CSI-RS configuration information 
code and the CSI-RS configuration information to a user 
equipment (UE) for storage, where the mapping relation 
between the CSI-RS configuration information code and the 
CSI-RS configuration information is stored by the storing 
module 702; 
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14 
a searching module 704, configured to determine CSI-RS 

configuration information to be notified, and search, in the 
mapping relation between the CSI-RS configuration infor 
mation code and the CSI-RS configuration information, for 
a CSI-RS configuration information code corresponding to 
the CSI-RS configuration information to be notified, where 
the mapping relation between the CSI-RS configuration 
information code and the CSI-RS configuration information 
is stored by the storing module 702; and a second sending 
module 705, configured to send the CSI-RS configuration 
information code found by the searching module 704 to the 
UE, so that the UE determines CSI-RS configuration infor 
mation according to the received CSI-RS configuration 
information code and the mapping relation between the 
CSI-RS configuration information code and the CSI-RS 
configuration information, where the mapping relation 
between the CSI-RS configuration information code and the 
CSI-RS configuration information is stored by the UE. 

Referring to FIG. 8, the coding module 701 includes: 
a first coding unit 7011a, configured to perform joint 

coding on the number of ports, the pilot pattern, the pilot 
period and the sub-frame offset that are in the CSI-RS 
configuration information, to obtain a first joint coding 
result; and 

a first establishing unit 7011b, configured to establish a 
mapping relation between the first joint coding result 
obtained by the first coding unit 7011a and the number of 
ports, the pilot pattern, the pilot period and the sub-frame 
offset that are in the CSI-RS configuration information, 
where 

correspondingly, the CSI-RS configuration information 
code sent by the second sending module 705 is one of the 
first joint coding results. 

Optionally, referring to FIG. 9, the coding module 701 
includes: 

a second coding unit 7012a, configured to perform cor 
relative coding on the number of ports and the pilot pattern 
that are in the CSI-RS configuration information, to obtain 
a first coding result; 

a second establishing unit 7012b, configured to establish 
a mapping relation between the first coding result obtained 
by the second coding unit 7012a and the number of ports and 
the pilot pattern that are in the CSI-RS configuration infor 
mation; 

a third coding unit 7013a, configured to perform correla 
tive coding on the pilot period and the sub-frame offset that 
are in the CSI-RS configuration information, to obtain a 
second coding result; and 

a third establishing unit 7013b, configured to establish a 
mapping relation between the second coding result obtained 
by the third coding unit 7013a and the pilot period and the 
sub-frame offset that are in the CSI-RS configuration infor 
mation, where 

correspondingly, the CSI-RS configuration information 
code sent by the second sending module 705 is any coding 
result in the first coding results and any coding result in the 
second coding results. 

In addition, when the device for notifying reference signal 
configuration information Supports a data muting technol 
ogy, the CSI-RS configuration information further includes 
a data muting position. 

Correspondingly, referring to FIG. 10, the coding module 
701 includes: 

a fourth coding unit 7014a, configured to perform joint 
coding on the number of ports, the pilot pattern, the pilot 
period, the Sub-frame offset and the data muting position that 
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are in the CSI-RS configuration information, to obtain a 
second joint coding result; and 

a fourth establishing unit 7014b, configured to establish a 
mapping relation between the second joint coding result 
obtained by the fourth coding unit 7014a and the number of 
ports, the pilot pattern, the pilot period, the sub-frame offset 
and the data muting position that are in the CSI-RS con 
figuration information, where 

the CSI-RS configuration information code sent by the 
second sending module 705 is one of the second joint coding 
results. 

Optionally, referring to FIG. 11, the coding module 701 
includes: 

a second coding unit 7012a, configured to perform cor 
relative coding on the number of ports and the pilot pattern 
that are in the CSI-RS configuration information, to obtain 
a first coding result; 

a second establishing unit 7012b, configured to establish 
a mapping relation between the first coding result obtained 
by the second coding unit 70.12a and the number of ports and 
the pilot pattern that are in the CSI-RS configuration infor 
mation; 

a third coding unit 7013a, configured to perform correla 
tive coding on the pilot period and the sub-frame offset that 
are in the CSI-RS configuration information, to obtain a 
second coding result: 

a third establishing unit 7013b, configured to establish a 
mapping relation between the second coding result obtained 
by the third coding unit 7013a and the pilot period and the 
sub-frame offset that are in the CSI-RS configuration infor 
mation; 

a fifth coding unit 7015a, configured to code the data 
muting position in the CSI-RS configuration information, to 
obtain a third coding result; and 

a fifth establishing unit 7015b, configured to establish a 
mapping relation between the third coding result obtained by 
the fifth coding unit 7015a and the data muting position in 
the CSI-RS configuration information, where 

the CSI-RS configuration information code sent by the 
second sending module 705 is any coding result in the first 
coding results, any coding result in the second coding results 
and any coding result in the third coding results. 

In addition, when the device for notifying reference signal 
configuration information further Supports a partial data 
muting technology, the CSI-RS configuration information 
further includes a data muting position, a data muting period 
and a data muting offset. 

Correspondingly, referring to FIG. 12, the coding module 
701 includes: 

a sixth coding unit 7016a, configured to perform joint 
coding on the number of ports, the pilot pattern, the pilot 
period, the Sub-frame offset, the data muting position, the 
data muting period and the data muting offset that are in the 
CSI-RS configuration information, to obtain a third joint 
coding result; and 

a sixth establishing unit 7016b, configured to establish a 
mapping relation between the third joint coding result 
obtained by the sixth coding unit 7016a and the number of 
ports, the pilot pattern, the pilot period, the sub-frame offset, 
the data muting position, the data muting period and the data 
muting offset that are in the CSI-RS configuration informa 
tion, where 

the CSI-RS configuration information code sent by the 
second sending module 705 is one of the third joint coding 
results. 

Optionally, referring to FIG. 13, the coding module 701 
includes: 
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16 
a second coding unit 7012a, configured to perform cor 

relative coding on the number of ports and the pilot pattern 
that are in the CSI-RS configuration information, to obtain 
a first coding result; 

a second establishing unit 7012b, configured to establish 
a mapping relation between the first coding result obtained 
by the second coding unit 7012a and the number of ports and 
the pilot pattern that are in the CSI-RS configuration infor 
mation; 

a third coding unit 7013a, configured to perform correla 
tive coding on the pilot period and the sub-frame offset that 
are in the CSI-RS configuration information, to obtain a 
second coding result: 

a third establishing unit 7013b, configured to establish a 
mapping relation between the second coding result obtained 
by the third coding unit 7013a and the pilot period and the 
sub-frame offset that are in the CSI-RS configuration infor 
mation; 

a fifth coding unit 7015a, configured to code the data 
muting position in the CSI-RS configuration information, to 
obtain a third coding result: 

a fifth establishing unit 7015b, configured to establish a 
mapping relation between the third coding result obtained by 
the fifth coding unit 7015a and the data muting position in 
the CSI-RS configuration information; 

a seventh coding unit 7017a, configured to perform cor 
relative coding on the data muting period and the data 
muting offset that are in the CSI-RS configuration informa 
tion, to obtain a fourth coding result; and 

a seventh establishing unit 7017b, configured to establish 
a mapping relation between the fourth coding result obtained 
by the seventh coding unit 7017a and the data muting period 
and the data muting offset that are in the CSI-RS configu 
ration information, where 

the CSI-RS configuration information code sent by the 
second sending module 705 is any coding result in the first 
coding results, any coding result in the second coding 
results, any coding result in the third coding results and any 
coding result in the fourth coding results. 
The second coding unit 70.12a is specifically configured to 

determine a corresponding relation between the number of 
ports and the pilot pattern that are in the CSI-RS configu 
ration information, and perform joint coding on or respec 
tively code the number of ports and the pilot pattern that are 
in the CSI-RS configuration information according to the 
corresponding relation. 
The third coding unit 7013a is specifically configured to 

determine a corresponding relation between the pilot period 
and the sub-frame offset that are in the CSI-RS configuration 
information, and perform joint coding on or respectively 
code the pilot period and the sub-frame offset that are in the 
CSI-RS configuration information according to the corre 
sponding relation. 
The seventh coding unit 7017a is specifically configured 

to determine a corresponding relation between the data 
muting period and the data muting offset that are in the 
CSI-RS configuration information, and perform joint coding 
on or respectively code the data muting period and the data 
muting offset that are in the CSI-RS configuration informa 
tion according to the corresponding relation. 
The fifth coding unit 7015a is specifically configured to 

perform coding, in a bitmap manner, on the data muting 
position according to a pilot pattern position in the CSI-RS 
configuration information. 
The second sending module 705 is specifically configured 

to add a bit used to carry the CSI-RS configuration infor 
mation code in a system information block of a broadcast 
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channel; or, use a remaining bit in a master information 
block to carry the CSI-RS configuration information code in 
the broadcast channel; or, define a new system information 
block used to carry the CSI-RS configuration information 
code in the broadcast channel; or, use a unicast channel to 
carry the CSI-RS configuration information code. 

To conclude, in the device for notifying reference signal 
configuration information provided by this embodiment, 
because the CSI-RS is characterized by a small overhead, a 
long period, a high reuse factor, and low port pilot patterns 
nested in a high port pilot pattern, the CSI-RS configuration 
information is notified to the UE in the form of the CSI-RS 
configuration information code, so that the UE determines 
the CSI-RS configuration information according to the CSI 
RS configuration information code, thus not only lowering 
the overhead, but also ensuring that the CSI-RSs of multiple 
cells do not collide with each other. Further, if the network 
device Supports the muting technology, the information Such 
as the data muting position, the data muting period and the 
data muting offset is notified to the UE, so that the CSI-RS 
is prevented from colliding with the data symbol sent by the 
strong interfering cell. 

It should be noted that, when the device for notifying 
reference signal configuration information provided by the 
embodiment notifies the reference signal configuration 
information, the division of the foregoing functional mod 
ules is taken as an example for illustration. In practical 
application, different functional modules are allocated to 
implement the foregoing functions according to require 
ments, that is, the internal structure of the device is divided 
into different functional modules to implement all or part of 
the functions mentioned above. In addition, the device and 
the method for notifying reference signal configuration 
information provided by the foregoing embodiments are 
based on the same concept, and for details of the specific 
implementation process, reference may be made to the 
method embodiment, which are not repeatedly described 
here. 

The sequence numbers of the foregoing embodiments of 
the present invention are merely for convenience of descrip 
tion, and do not imply the preference among the embodi 
mentS. 

All or part of the steps according to the embodiments of 
the present invention may be implemented by hardware or 
by a program instructing relevant hardware. The program 
may be stored in a readable storage medium such as an 
optical disk or a hard disk. 
The foregoing description is merely exemplary embodi 

ments of the present invention, and is not intended to limit 
the present invention. Any modification, equivalent replace 
ment, and improvement made without departing from the 
spirit and principle of the present invention shall fall within 
the protection scope of the present invention. 

What is claimed is: 
1. A method for obtaining reference signal configuration 

information, comprising: 
receiving, by a terminal device, channel state information 

reference signal (CSI-RS) configuration codes from a 
base station, wherein the CSI-RS configuration codes 
comprise a first code, a second code and a third code: 

determining, by the terminal device, a CSI-RS pattern 
according to a relationship between the first code, the 
number of antenna ports of the base station and the 
CSI-RS pattern stored in the terminal device; 

determining, by the terminal device, a CSI-RS period and 
a Sub-frame offset according to a relationship between 
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18 
the second code, the CSI-RS period and the sub-frame 
offset stored in the terminal device; and 

determining, by the terminal device, a data muting posi 
tion according to the third code. 

2. The method according to claim 1, further comprising: 
determining, by the terminal device, a data muting period 

and a data muting offset according to the relationship 
between the second code, the CSI-RS period and the 
sub-frame offset. 

3. The method according to claim 1, wherein the third 
code is a bitmap. 

4. The method according to claim 3, wherein the number 
of bits in the bitmap is determined in accordance with the 
maximum number of CSI-RS patterns in an Orthogonal 
frequency-division multiplexing (OFDM) symbol, and 
wherein the OFDM symbol carries any one of: a serving cell 
CSI-RS, a muting range, and a muting CSI-RS pattern. 

5. The method according to claim 1, further comprising: 
receiving, by the terminal device, the number of antenna 

ports of the base station through a higher layer signal 
1ng. 

6. The method according to claim 1, wherein at least one 
of the first code, the second code, and the third code is 
received through a system information block in a broadcast 
channel. 

7. The method according to claim 1, wherein at least one 
of the first code, the second code, and the third code is 
received through a master information block in a broadcast 
channel. 

8. A terminal device, comprising a transceiver, a memory 
and a processor coupled with the transceiver and the 
memory, wherein 

the transceiver is configured to: 
receive channel state information-reference signal (CSI 

RS) configuration codes from a base station, wherein 
the CSI-RS configuration codes comprise a first code, 
a second code and a third code; and 

the processor is configured to: 
determine a CSI-RS pattern according to a relationship 

between the first code, the number of antenna ports of 
the base station and the CSI-RS pattern stored in the 
memory, 

determine a CSI-RS period and a sub-frame offset accord 
ing to a relationship between the second code, the 
CSI-RS period and the sub-frame offset stored in the 
memory, and 

determine a data muting position according to the third 
code. 

9. The terminal device according to claim 8, wherein the 
processor is further configured to: 

determine a data muting period and a data muting offset 
according to the relationship between the second code, 
the CSI-RS period and the sub-frame offset stored in 
the memory. 

10. The terminal device according to claim 8, wherein the 
third code is a bitmap. 

11. The terminal device according to claim 10, wherein 
the number of bits in the bitmap is determined in accordance 
with the maximum number of CSI-RS patterns in an 
Orthogonal frequency-division multiplexing (OFDM) sym 
bol, and wherein the OFDM symbol carries any one of a 
serving cell CSI-RS, a muting range, and a muting CSI-RS 
pattern. 

12. The terminal device according to claim 8, wherein the 
transceiver is further configured to: 

receive the number of antenna ports of the base station 
through a higher layer signaling. 
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13. The terminal device according to claim 8, wherein at 
least one of the first code, the second code, and the third code 
is received through a system information block in a broad 
cast channel. 

14. The terminal device according to claim 8, wherein at 
least one of the first code, the second code, and the third code 
is received through a master information block in a broad 
cast channel. 

15. An apparatus, comprising a processor coupled with a 
non-transitory storage medium storing executable instruc 
tions; wherein the executable instructions, when executed by 
the processor, cause the processor to: 

obtain channel state information-reference signal (CSI 
RS) configuration codes from a signaling received from 
a base station, wherein the CSI-RS configuration codes 
comprise a first code, a second code and a third code: 

determine a CSI-RS pattern according to a relationship 
between the first code, the number of antenna ports of 
the base station and the CSI-RS pattern, 

determine a CSI-RS period and a sub-frame offset accord 
ing to a relationship between the second code, the 
CSI-RS period and the sub-frame offset, and 

determine a data muting position according to the third 
code. 
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16. The apparatus according to claim 15, wherein the 

executable instructions, when executed by the processor, 
further cause the processor to: 

determine a data muting period and a data muting offset 
according to the relationship between the second code, 
the CSI-RS period and the sub-frame offset. 

17. The apparatus according to claim 15, wherein the third 
code is a bitmap. 

18. The apparatus according to claim 17, wherein the 
number of bits in the bitmap is determined in accordance 
with the maximum number of CSI-RS patterns in an 
orthogonal frequency-division multiplexing (OFDM) sym 
bol, and wherein the OFDM symbol carries any one of a 
serving cell CSI-RS, a muting range, and a muting CSI-RS 
pattern. 

19. The apparatus according to claim 15, wherein the 
executable instructions, when executed by the processor, 
further cause the apparatus to: 

obtain the number of antenna ports of the base station 
from a higher layer signaling received from the base 
station. 

20. The apparatus according to claim 15, wherein at least 
one of the first code, the second code, and the third code is 
received through a system information block in a broadcast 
channel. 
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