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1 Introduction
In this contribution we present simulation results for verifying wideband CQI reporting for dual codewords in accordance with one of the proposals discussed in [1]: 
Transmission mode

The transmission mode would be dual-layer MIMO.

Test methodology

A) The reported wideband values CQI1 shall be used to determine the median CQI values for codeword #1

B) The wideband 3-bit differential CQI offset for codeword #2 shall be in the range [-1,1] for X% of the time.
We propose to run the test at high SNR which is a typical operating point for dual-codeword (rank 2) transmission. It is furthermore suggested to keep the PMI constant (for all CQI tests) by means of codebook subset restriction. We assume 2 ports and the propagation channel is just an orthogonal static 
(1.1)
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The reporting mode is PUCCH 1-1 since this is a wideband CQI definition test. The requirement is defined in terms of the offset levels of the spatial differential CQI, the difference between the two codewords should not be more than one CQI index, the mapping is shown in Table 1 (Table 7.2-2 in [2]):
Table 1 Mapping wideband spatial differential CQI value to offset level

	Wideband spatial differential CQI value
	Offset level

	0
	0

	1
	1

	2
	2

	3
	3

	4
	-4

	5
	-3

	6
	-2

	7
	-1


In addition, one might put a requirement on the BLER indicated by the median CQI of one of the codewords as a side condition. 
A text proposal is supplied and an adjoining CR [3], but first we discuss some simulation results.
2 Simulation results
Simulations have been performed assuming realistic channel and noise estimation with an otherwise ideal receiver. The channel bandwidth is 10 MHz with a channel of the type (1.1). The antenna configuration is thus 2 x 2 and the rank is fixed to 2. Table 2 displays the simulation results. The distribution of the offset levels is dependent on the input SNR value: the difference is due to the granularity of the CQI levels (about 2 dB). It appears reasonable to define a requirement on the fraction of reports falling within the set of offset levels {-1,0,1}, e.g. for 95% of the time.
Table 2 Simulation results for spatial differential CQI reporting
	SNR [dB]
	Median CQI1
	Differential CQI offset level

	
	
	-2
	-1
	0
	1
	2

	10
	8
	0
	0
	1
	0
	0

	12
	8
	0
	0.16
	0.61
	0.23
	0

	14
	9
	0
	0.18
	0.53
	0.29
	0

	16
	10
	0
	0.16
	0.71
	0.13
	0

	18
	11
	0
	0.02
	0.93
	0.05
	0


It is proposed to pick two SNR levels for the PUCCH 1-1 test just as for the PUCCH 1-0 single-antenna case. 

3 Text proposal
Text proposals for inclusion of PUCCH 1-1 requirements and the requisite propagation condition follow. For the former, the downlink power allocation is assumed to be the same as for the corresponding 2 port closed-loop demodulation performance requirements, and apply also to all control channels. The precoder (for rank = 2 transmission) is chosen such that off-diagonal elements of the effective channel is non-zero. 
The test applies for both FDD and TDD (some additional parameters are needed for TDD such as uplink downlink configuration). The reporting periodicity is TBD; it will differ between FDD and TDD.
9.2

CQI definition under AWGN conditions

[…]
9.2.2
Minimum requirement PUCCH 1-1
The minimum requirements for dual codeword transmission are defined in terms of a reporting fraction for the wideband spatial differential CQI between the CQI values CQI1 and CQI2 for codeword #1 and codeword #2, respectively. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in [subclause B.1].
For the parameters specified in Table 3, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #2 (Table 7.2.2 in [TS 36.213]) shall be within the set {-1,0,1} for more than [95%] of the time. The reported wideband values CQI1 shall be used to determine the median CQI values for codeword #1. 
[If the PDSCH BLER using the transport format indicated by median CQI1 is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI1 + [1]) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI1 is greater than 0.1, the BLER using transport format indicated by (median CQI1 – [1]) shall be less than or equal to 0.1.]
Table 3: PUCCH 1-1 static test

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	Propagation condition and antenna configuration
	
	Section B.1

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR
	dB
	[10]
	[16]
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	dB[mW/15kHz]
	[-102]
	[-102]
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	dB[mW/15kHz]
	[-92]
	[-86]

	Reporting period
	ms
	[2-20 ms]

	NOTE: Reference measurement channel as per TS 36.213 Section 7.2.3


B.1
Static propagation condition
For 2 port transmission the channel matrix is defined in the frequency domain by


[image: image6.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

=

j

j

1

1

H

.

B.2
Multi-path fading propagation conditions
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