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1 Introduction
In this contribution we pursue the proposal in [1] for verifying wideband CQI reporting for dual codewords. The requirement is defined in terms of the variance of the offset levels of the spatial differential CQI. In addition, we propose to supplement this by verifying the BLER performance of both codewords. The former requirement mandates that the difference between the two codewords #1 and #2 shall not be more than one CQI index. For the BLER performance, it is proposed to verify the BLER performance for both codewords with regard to the reported CQI median of codeword #1. In essence this means that the median spatial differential CQI should be 0. 
The test should be performed 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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In what follows we discuss some more details of the test and provide a text proposal for Clause 9 of TS 36.101.
2 Details on the test configuration
In order to verify that the reported CQI(s) of the two codewords correspond to a transport format giving 10% BLER, a bias test is used based on the reported CQI of codeword #1. Hence the median differential CQI should be zero. However, the BLER of codeword #1 may be less than 10% using the transport format indicated by CQI1, while the BLER of codeword #2 may be larger than 10% using the same format. We verify the performance by testing both codewords at median CQI1 – 1 and median CQI1 + 1, the BLER for both codewords at these CQI indices should then be less than 10% and larger than 10%, respectively. 
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. Provisional results indicate that the spatial differential CQI offset levels are in the set {-1,0,1} for more than 90% of the time and that the BLER performance test as described above is feasible.

It is proposed to pick two SNR levels for the PUCCH 1-1 test just as for the PUCCH 1-0 single-antenna case. The test is static so the reporting periodicity can be chosen freely. It is suggested to use a periodicity of 5 ms for TDD, which is matched to the periodicity of UL/DL configuration 1; no RI reporting is needed. The same periodicity can be used for FDD.
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

3 Text proposal for FDD and TDD
Text proposals for inclusion of PUCCH 1-1 requirements and the requisite propagation condition into [2] follow (FDD and TDD in separate sections but same here for convenience). 
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 spread of the wideband spatial differential CQI between codeword #1 and codeword #2, and their BLER performance using the transport format indicated by the reported CQI median of codeword #1. 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 [1/2], 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 [90%] of the time. The reported wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #1 and #2, the PDSCH BLER using the transport format indicated by the median CQI1 – [1] shall be less than or equal to 0.1. Furthermore, for both codewords #1 and #2, the PDSCH BLER using the transport format indicated by the median CQI1 + [1] shall be greater than or equal to 0.1.
Table 1: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	-3

	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR
	dB
	[TBD]
	[TBD]
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	dB[mW/15kHz]
	[-98]
	[-98]
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	dB[mW/15kHz]
	[TBD]
	[TBD]

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	2

	Reporting periodicity 
	ms
	[NP = 5]

	cqi-pmi-ConfigurationIndex
	
	5

	ri-ConfigurationInd
	
	[966 (MRI = OFF)]

	NOTE: Reference measurement channel as per TS 36.213 Section 7.2.3


Table 2: PUCCH 1-1 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	-3

	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR
	dB
	[TBD]
	[TBD]
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	dB[mW/15kHz]
	[-98]
	[-98]
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	dB[mW/15kHz]
	[TBD]
	[TBD]

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	2

	Reporting periodicity 
	ms
	[NP = 5]

	cqi-pmi-ConfigurationIndex
	
	4

	ri-ConfigurationInd
	
	[966 (MRI = OFF)]

	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
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B.2
Multi-path fading propagation conditions
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