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1 Introduction

One of the remaining issues in the area of CQI for LTE is the definition of the so-called Nominal PDSCH-to-RS-EPRE-offset, signalled by higher layers. In [1], the Nominal PDSCH-to-RS-EPRE-offset for CQI is said to “provide information about the nominal measurement offset (in dB) between the PDSCH and RS EPRE that the UE should assume when computing CQI”. However, how the PDSCH EPRE is to be calculated by the UE using this parameter and the parameter value range remain unclear in 36.213 [2] and 36.331 [3].
In this contribution, we propose that:
· the PDSCH-to-RS-EPRE-offset for CQI calculation be derived from another higher-layered signalled parameters for PDSCH power setting, namely PA and PB. 

· the Nominal PDSCH-to-RS-EPRE-offset for CQI be removed as an L1 parameter signalled by higher layers.
For details of PA and PB, please refer to Section 5.2 in [2].

2 Derivation of PDSCH EPRE offset for CQI measurement from PA and PB
We assume that the purpose of the Nominal PDSCH-to-RS-EPRE-offset for CQI currently exists in [1] and Section 7.2.3 of [2] is only used to inform the UE about the difference between the PDSCH and RS EPRE that the UE should assume when computing CQI. If this is indeed its only purpose, then the Nominal PDSCH-to-RS-EPRE-offset can be derived from PA and PB readily, making the Nominal PDSCH-to-RS-EPRE-offset as a separate L1 parameter completely redundant.
Let the PDSCH-to-RS-EPRE-offset be called Γ.  A simple method to derive Γ is to consider it as an average PDSCH-to-RS EPRE-offset over a subframe, 
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where 
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 is the PDSCH-to-RS EPRE ratio among PDSCH REs in all the OFDM symbols not containing RS (Type A) and 
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 is the PDSCH-to-RS EPRE ratio among PDSCH REs in all the OFDM symbols containing RS (Type B). 

The relationship between {
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} and { PA, PB } are specified in Section 5.2 in [2]. Hence given the higher-layer signalled { PA, PB }, Γ can be calculated by the UE.
Assuming the following RB structure as specified in Section 7.2.3 of [2] as the reference RB structure for CQI measurement purpose, namely 
· the first 3 OFDM symbols are occupied by control signaling
· no resource elements used by primary or secondary synchronisation signals or PBCH

we can derive Γ as follows:
1 TX (Normal CP):

[image: image6.wmf]÷

ø

ö

ç

è

æ

´

+

´

´

´

+

´

´

=

G

5

3

6

8

5

3

6

8

log

10

10

B

A

r

r

dB
2 TX (Normal CP):
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4 TX (Normal CP):
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1 TX (Extended CP):
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2 TX (Extended CP):

[image: image10.wmf]÷

ø

ö

ç

è

æ

´

+

´

´

´

+

´

´

=

G

4

3

6

6

4

3

6

6

log

10

10

B

A

r

r

dB
4 TX (Extended CP):
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Here, we have assumed that 
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are non-logarithmic. The results of the above formulae are shown in Annex.

Using Γ, the power for PDSCH to be assumed when calculating CQI is given by
PPDSCH = PRS + Γ in dB
3 Conclusions

Assuming that the purpose of the Nominal PDSCH-to-RS-EPRE-offset for CQI currently exists in [1] and Section7.2.3 of [2] is only used to inform UE about difference between the PDSCH and RS EPRE that the UE should assume when computing CQI,  we propose to remove the higher-layer signaled PDSCH EPRE offset for CQI measurement, instead UE shall derive the PDSCH EPRE offset for CQI measurement from parameters of PDSCH power setting (PA and PB) which are already part of the higher layer signals.
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5 Annex

Γ (dB) for Normal CP:
	
	Rho(B)/Rho(A)

	
	1 TX
	2 TX
	4 TX

	
	1.00
	0.80
	0.60
	0.40
	1.25
	1.00
	0.75
	0.50
	1.25
	1.00
	0.75
	0.50

	P_A (dB)
	3
	3.00
	2.79
	2.57
	2.33
	3.21
	3.00
	2.78
	2.54
	3.29
	3.00
	2.69
	2.36

	
	2
	2.00
	1.79
	1.57
	1.33
	2.21
	2.00
	1.78
	1.54
	2.29
	2.00
	1.69
	1.36

	
	1
	1.00
	0.79
	0.57
	0.33
	1.21
	1.00
	0.78
	0.54
	1.29
	1.00
	0.69
	0.36

	
	0
	0.00
	-0.21
	-0.43
	-0.67
	0.21
	0.00
	-0.22
	-0.46
	0.29
	0.00
	-0.31
	-0.64

	
	-1
	-1.00
	-1.21
	-1.43
	-1.67
	-0.79
	-1.00
	-1.22
	-1.46
	-0.71
	-1.00
	-1.31
	-1.64

	
	-2
	-2.00
	-2.21
	-2.43
	-2.67
	-1.79
	-2.00
	-2.22
	-2.46
	-1.71
	-2.00
	-2.31
	-2.64

	
	-3
	-3.00
	-3.21
	-3.43
	-3.67
	-2.79
	-3.00
	-3.22
	-3.46
	-2.71
	-3.00
	-3.31
	-3.64

	
	-6
	-6.00
	-6.21
	-6.43
	-6.67
	-5.79
	-6.00
	-6.22
	-6.46
	-5.71
	-6.00
	-6.31
	-6.64


Γ (dB) for Extended CP:
	
	Rho(B)/Rho(A)

	
	1 TX
	2 TX
	4 TX

	
	1.00
	0.80
	0.60
	0.40
	1.25
	1.00
	0.75
	0.50
	1.25
	1.00
	0.75
	0.50

	P_A (dB)
	3
	3.00
	2.74
	2.46
	2.16
	3.26
	3.00
	2.72
	2.42
	3.36
	3.00
	2.60
	2.17

	
	2
	2.00
	1.74
	1.46
	1.16
	2.26
	2.00
	1.72
	1.42
	2.36
	2.00
	1.60
	1.17

	
	1
	1.00
	0.74
	0.46
	0.16
	1.26
	1.00
	0.72
	0.42
	1.36
	1.00
	0.60
	0.17

	
	0
	0.00
	-0.26
	-0.54
	-0.84
	0.26
	0.00
	-0.28
	-0.58
	0.36
	0.00
	-0.40
	-0.83

	
	-1
	-1.00
	-1.26
	-1.54
	-1.84
	-0.74
	-1.00
	-1.28
	-1.58
	-0.64
	-1.00
	-1.40
	-1.83

	
	-2
	-2.00
	-2.26
	-2.54
	-2.84
	-1.74
	-2.00
	-2.28
	-2.58
	-1.64
	-2.00
	-2.40
	-2.83

	
	-3
	-3.00
	-3.26
	-3.54
	-3.84
	-2.74
	-3.00
	-3.28
	-3.58
	-2.64
	-3.00
	-3.40
	-3.83

	
	-6
	-6.00
	-6.26
	-6.54
	-6.84
	-5.74
	-6.00
	-6.28
	-6.58
	-5.64
	-6.00
	-6.40
	-6.83
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