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1 Introduction

The CSI-RS configuration signaling was discussed in RAN1 #62, with the following agreements on explicit signaling parameters: 
· Number of CSI-RS ports

· CSI Configuration

· The enumeration of the CSI configurations will be decided at RAN1#62bis meeting

· Duty cycle

· Subframe offset

· Duty cycle and subframe offset are jointly encoded

· FFS whether subframes 0 and 5 are avoided

· Additionally, at least one parameter which is used to control UE assumption on reference PDSCH transmitted power for CSI feedback
Because our view on joint encoding of CSI-RS duty cycle and subframe offset is already given in [1], this contribution focuses on the signaling to inform the CSI-RS RE locations, including the number of CSI-RS ports. The paper assumes following notations:
· 
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: the number of CSI-RS ports;

· 
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: the location of CSI-RS RE#0 in the assigned CSI-RS pattern with 
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 ports, where the three parameters in triplet stand for the subcarrier index (
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) and the slot index per subframe (
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2 Configuration of CSI-RS RE locations
According to [1]

 REF _Ref273111928 \r \h 
[2], there can be two ways to signal UE the CSI-RS RE locations:
· Joint signaling encoding of 
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 [1]; or
· Separate signaling encoding of 
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Joint encoding

Similar to [1],
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 are jointly informed to UE by two configuration indices that respectively correspond to two lookup tables:
· One table (with configuration index 
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) lists the locations of CSI-RS RE#0, denoted as 
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, in all allowed 8-port CSI-RS patterns.
· The second table (with configuration index 
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) defines the allowed 
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The UE, upon reception of 
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, can derive 
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 as well as the 
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The table with index 
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 can be defined in Table 1 for normal CP and in Table 2 for extended CP. 

	
	CSI Configuration index 
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	Frame structure type 1 and 2
	0
	(9,5)
	0

	
	1
	(11,2)
	1

	
	2
	(9,2)
	1

	
	3
	(7,2)
	1

	
	4
	(9,5)
	1

	Frame structure type 2 only
	5
	(11,1)
	1

	
	6
	(9,1)
	1

	
	7
	(7,1)
	1


Table 1 Table with 
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 for normal-CP

	
	CSI Configuration 
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	Frame structure type 1 and 2
	0
	(11,4)
	0

	
	1
	(9,4)
	0

	
	2
	(10,4)
	1

	
	3
	(9,4)
	1

	Frame structure type 2 only
	4
	(11,1)
	1

	
	5
	(10,1)
	1

	
	6
	(9,1)
	1


Table 2 Table with 
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 for extended-CP

The table with index  
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 can be defined in Table 3.
	CSI-RS Configuration Index 
[image: image34.wmf]CSIRS

J


	
[image: image35.wmf]CSIRS

N


	
[image: image36.wmf]0

k

k

k

-

¢

=

D



	
	
	Normal CP
	Extended CP

	0
	2
	0
	0

	1
	2
	6
	3

	2
	2
	1
	6

	3
	2
	7
	9

	4
	4
	0
	0

	5
	4
	1
	6

	6
	8
	0
	0


Table 3 Table with 
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 for both normal-CP and extended-CP

It can be seen that, the joint encoding requires total 6 bits in signaling overhead, regardless of CP types. 
Separate encoding

Separate encoding enumerates all possible 
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 for each of 
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 value. Therefore, it is a straightforward signaling method that enumerates as many as 32 cases for normal-CP and 28 cases for extended-CP. However, instead of an arbitrary ordering of all these cases, certain minor ordering rules as given below could bring additional benefits. 
Given the bit format 
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The above encoding rule results in following benefits:

· 
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 directly specifies the relative location of 2-port CSI-RS pattern within the 8-port CSI-RS pattern, so does 
[image: image50.wmf]1

b

 for 4-port CSI-RS pattern within the 8-port CSI-RS pattern. 
· bit 
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=8 can be either kept free from transmission or marked as reserved for other purpose in RRC signaling format.
An example based on above encoding rule is given in appendix. 
Comparison between joint encoding and separate encoding shows that, 

· Separate encoding requires 7-bit signaling overhead to signal both 
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, while joint encoding requires 6-bit overhead;

· Separate encoding doubles the total number of lookup table entries needed for joint encoding. 
3 Conclusions

We prefer to joint signalling encoding, due to the unified signalling format for both normal-CP and extended-CP, and the saving of 1-bit overhead compared to separate encoding method. On the other hand, if separate encoding should be chosen, a minor encoding trick is preferred for potential overhead saving and convenient RE location indication. 
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Appendix. 
1. Separate encoding of 
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	CSI Configuration
	Number of CSI reference signals configured
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	4
	8
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	Frame structure type 1 and 2
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0

	
	1
	(3,5)
	0
	
	
	
	

	
	2
	(8,5)
	0
	(8,5)
	0
	
	

	
	3
	(2,5)
	0
	
	
	
	

	
	4
	(11,2)
	1
	(11,2)
	1
	(11,2)
	1

	
	5
	(5,2)
	1
	
	
	
	

	
	6
	(10,2)
	1
	(10,2)
	1
	
	

	
	7
	(4,2)
	1
	
	
	
	

	
	8
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1

	
	9
	(3,2)
	1
	
	
	
	

	
	10
	(8,2)
	1
	(8,2)
	1
	
	

	
	11
	(2,2)
	1
	
	
	
	

	
	12
	(7,2)
	1
	(7,2)
	1
	(7,2)
	1

	
	13
	(1,2)
	1
	
	
	
	

	
	14
	(6,2)
	1
	(6,2)
	1
	
	

	
	15
	(0,2)
	1
	
	
	
	

	
	16
	(9,5)
	1
	(9,5)
	1
	(9,5)
	1

	
	17
	(3,5)
	1
	
	
	
	

	
	18
	(8,5)
	1
	(8,5)
	1
	
	

	
	19
	(2,5)
	1
	
	
	
	

	Frame structure type 2 only
	20
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1

	
	21
	(5,1)
	1
	
	
	
	

	
	22
	(10,1)
	1
	(10,1)
	1
	
	

	
	23
	(4,1)
	1
	
	
	
	

	
	24
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1

	
	25
	(3,1)
	1
	
	
	
	

	
	26
	(8,1)
	1
	(8,1)
	1
	
	

	
	27
	(2,1)
	1
	
	
	
	

	
	28
	(7,1)
	1
	(7,1)
	1
	(7,1)
	1

	
	29
	(1,1)
	1
	
	
	
	

	
	30
	(6,1)
	1
	(6,1)
	1
	
	

	
	31
	(0,1)
	1
	
	
	
	


2. Separate encoding of 
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 for extended CP
	
	CSI Configuration
	Number of CSI reference signals configured
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	Frame structure type 1 and 2
	0
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0

	
	1
	(8,4)
	0
	
	
	
	

	
	2
	(5,4)
	0
	(5,4)
	0
	
	

	
	3
	(2,4)
	0
	
	
	
	

	
	4
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0

	
	5
	(6,4)
	0
	
	
	
	

	
	6
	(3,4)
	0
	(3,4)
	0
	
	

	
	7
	(0,4)
	0
	
	
	
	

	
	8
	(10,4)
	1
	(10,4)
	1
	(10,4)
	1

	
	9
	(7,4)
	1
	
	
	
	

	
	10
	(4,4)
	1
	(4,4)
	1
	
	

	
	11
	(1,4)
	1
	
	
	
	

	
	12
	(9,4)
	1
	(9,4)
	1
	(9,4)
	1

	
	13
	(6,4)
	1
	
	
	
	

	
	14
	(3,4)
	1
	(3,4)
	1
	
	

	
	15
	(0,4)
	1
	
	
	
	

	Frame structure type 2 only
	16
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1

	
	17
	(8,1)
	1
	
	
	
	

	
	18
	(5,1)
	1
	(5,1)
	1
	
	

	
	19
	(2,1)
	1
	
	
	
	

	
	20
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1

	
	21
	(7,1)
	1
	
	
	
	

	
	22
	(4,1)
	1
	(4,1)
	1
	
	

	
	23
	(1,1)
	1
	
	
	
	

	
	24
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1

	
	25
	(6,1)
	1
	
	
	
	

	
	26
	(3,1)
	1
	(3,1)
	1
	
	

	
	27
	(0,1)
	1
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