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1 Introduction
For testing wideband CQI the static WCDMA method with be use to verify that the reporting follows the CQI definition, the current RAN4 status for the static tests is summarized in [1]. For wideband CQI the bias and variance will be checked in requirements of the type
A) The reported CQI index shall be in the range of ±a of the reported median more than X% of the time

B) If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + b) shall be greater than 0.1

C) If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI - c) shall be less than or equal to 0.1.
In this paper we provide simulation results and propose index values for the bias and variance. We also discuss channel models for verifying the CQI definition in the case of dual codeword (multi layer) transmission for verification of MIMO cases.
A proposal for the test coverage for CQI and PMI test is presented in [2]
2 Wideband CQI simulation results

Figures 1 and 2 show the wideband CQI index distributions for SNRs of 0 and 6 dB, respectively. The simulation assumptions are as follows
· FRC transmission according to CQI indices

· 2 x 2 antennas

· AWGN channel

· 10 MHz bandwidth

· 10000 subframes simulated 

· Interference Noc averaged over the entire bandwidth

[image: image11.wmf]
Figure 1: Reported CQI indices at SNR = 0 dB.

[image: image2]
Figure 2: Reported CQI indices at SNR = 6 dB.

The BLER results for FRC transmission are shown in Table 1.
Table 1: BLER for FRC transmission
	
	CQI Index

	SNR
	5
	6
	7
	8
	9
	10

	0 dB
	0
	≈ 0
	>0.1
	0.5
	
	

	6 dB
	0
	0
	0
	0
	≈0
	>0.1


These results suggest that it is reasonable to set the variance and bias according to
A) The reported CQI index shall be in the range of ±1 of the reported median more than 90% of the time

B) If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1

C) If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI - 1) shall be less than or equal to 0.1.
This wideband CQI requirement is likely to be applicable to all reporting modes agreed to be included in the first test suite. Next we discuss a suitable test setup for single antenna or transmit diversity.
3 Test setup for wideband-CQI
3.1 PUCCH 1-0 
For checking the wideband-CQI on PUCCH 1-0 we apply a static wanted signal level to the antenna ports. The interference is white noise the power of which is set a certain SNR below the wanted signal. The same static level is applied at both antenna ports, and we assume no boosting of RS so SNR becomes
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with the superscripts signifying the antenna connector. It is suggested to check two SNR levels to minimize the number of tests.
A test setup for PUCCH 1-0 could look like in Table 1. Note that the input levels are set significantly above the thermal noise level of the UE, i.e.
(3.1)
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with k Boltzman’s constant, T the temperature and Fs the receiver noise factor. We have assumed a 20 dB margin to the receiver noise below.  The unit for density merits some discussion: they are given relative to 1 mW/15kHz, see Section 4 below.
Table 1: PUCCH 1-0 static test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	SNR
	dB
	[0]
	[6]
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	dB[mW/15kHz]
	[-102]
	[-102]
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	dB[mW/15kHz]
	[-102]
	[-96]

	Reporting period
	ms
	[2-20 ms]

	Interference averaging
	RB
	TBD

	NOTE: RMC as per TS 36.213 Section 7.2.3


The margin to the reciever noise of the receiver is about 20 dB. The interference averaging is TBD, and should perhaps be specified by RAN1 for TS 36.213. 
3.2 PUCCH 1-1 for testing CQI per codeword
It is also useful to verify the CQI definition per codeword for two-layer MIMO scenarios. Here we assume a 2 x 2 antenna configuration and an static channel:
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so the channel is unitary (orthogonal). PMI reporting should be verified separately (see [2,3]) so the BS emulator could chose a suitable fixed precoder W(i) that signalled and the UE is forced to report. 
The following baseline minimum requirement for PUCCH 1-1 is suggested:
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.

The wideband CQI1 is verified in the same way as in the PUCCH 1-0 case. This should be straightforward to test.
A larger differential between the two codewords can be achieved by setting
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with a suitably chosen such that the two codeword CQIs are within the range of the 4-bit wideband differential CQI. 
4      Units for PSD: the little oddity again
The unit for PSD used in Table 1 above merits some discussion: a spectral density is given relative to 1 mW/15kHz, 1 mW measured over 15 kHz. It is still useful to specify measurement bandwidth per subcarrier and not use the W/Hz. The units for useful symbol energy, RSRP and spectral density may cause some confusion, and a little oddity is described in [4].

How to differentiate the RSRP which is dBm/15kHz, power measured over 15 kHz, Noc that is a PSD measured in the same way (with a subcarrier frequency granularity) and energy measured over a time 1/15kHz? 
PSD could be denoted dB[mW/15kHz], this to distinguish it from the power like RSRP would be denoted dBm/15kHz, “power measured over 15 kHz bandwidth”. Energy: more difficult but the unit could be dB[mW∙ms/15] to tie up with the useful OFDM symbol time, dB[Ws/15] is more compact… still looks a little odd admittedly. Maybe dB[Ws] has to do, only 12 dB offset even if the connection to the useful symbol time is lost. 
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