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1 Introduction

In this contribution a proposal of  a verification method to test the accuracy of CQI reports of a UE operating in Rel-7 MIMO mode when the Node B is using single stream transmissions with a rank-1 channel is presented. The proposal is in line with the dual stream, full-rank testing method described in [1].
2 Description of the proposed scheme

The main difference of this proposal relative to the full-rank method presented in [1] is that the radio channel suggested to be used in here is not of full rank. It is suggested to embed a vector matching the Hermitian of  one possible precoding vector into the channel in order to make it single-rank (one out of the four possible precoding vectors defined for Rel-7 MIMO). The received signals are then just phase shifted versions of the same fading process. This would result in a situation where the UE would ideally always request only single stream transmissions since the channel is only of single rank.
In Figure 1 the resulting principle setup of a test using this kind of channel for CQI reporting verification is shown.
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Figure 1. Principle setup of CQI testing scheme for single stream MIMO.
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 would be samples of amplitude and phase of fading coefficients using e.g. classical Jakes spectrum. The value
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 is suggested to be an additional time variant phase that represents the phase shift between the received signal components at the receive antennas that were caused by the rank-1 channel. This phase could be generated independently of the first phase.

It is suggested that for this single-rank test of MIMO CQI reports, 50% of the time the UE shall report type A CQI reports and 50% of the time the UE shall report type B CQI reports. That way it would be possible to verify both, the quality of type A and type B CQI reports. Further details of the proposed testing procedure are summarized in Annex A.
The goals of this way of verifying CQI reporting are:

· Verify that the UE reports in a sufficient percentage of the type A reports that it prefers only a single stream

· Verify that the PER values associated with specific CQI reporting values are below a reasonable limit.

3 Conclusions

It is suggested to use the described channel and the simulation assumptions summarized in the Annex A to produce simulation results for CQI verification in MIMO operation when the channel is of single rank.
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Annex A: Simulation Assumptions
A.1 Definition of precoding vectors and matrices

In order to avoid any ambiguities or misinterpretation of simulation assumptions, the definitions of what are the possible precoding vectors and/or matrices according to the recent additions to 25.212 and 25.214 are repeated in what follows.

There are four different precoding vectors that can be used to transmit a single transport block on HS-PDSCHs. The four possible precoding vectors in line with the definition given in 25.214v7.4.0 are
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The signalling bits to indicate a preferred primary precoding vector with pci1 and pci0 on HS-DPCCH in the uplink or an actually used primary precoding vector with xpwipb,1 and xpwipb,2 on HS-SCCH in the downlink are therefore as indicated in Table 1. 

Table 1. Signalling bits for primary precoding vector

	Preferred primary precoding vector
or

Actually used primary precoding vector
	pci1 , pci0 bits on HS-DPCCH
or 

xpwipb,1, xpwipb,2bits on HS-SCCH
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A.2 CQI verification procedure

The CQI verification procedure for dual stream cases should be carried out as follows:

1. Warm up period 

a. For one out of the possible precoding vecotrs 
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, i = 1 … 4 do:

i. Set the used precoding vector in the Node B emulator (or the equivalent part of a simulation tool) to 
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and transmit one stream of data to the UE under test with a transport format corresponding to CQI = 1 in Table 7D of 25.214v7.4.0.

ii. Set the embedded precoding vector in the channel to 
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iii. Generate classical Jakes fading coefficients corresponding to a speed of 3 km/h with amplitudes and phases termed 
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 and additional phases
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iv. Apply the embedded precoding vector 
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and the fading coefficients in the channel as described in Figure 1.
v. Collect CQI reporting statistics for 50% type A and 50% type B reporting. Only take into account single stream type A CQI reports that indicate a preferred primary precdoing vector that is equal to 
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for deriving the statistics to set the transport format for the rest of this test. Determine median CQI for the reports that indicated 
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b. Save the 4 pairs of median CQI values for later use in the testing period

2. Testing phase 
a. Select the one out of the four possible precoding vectors 
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, i = 1 … 4 that was used in the warm up phase and do:
i. Set  the precoding vector to be used in the Node B emulator (or equivalent simulation tool) to 
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ii. Set the embedded precoding vector in the channel to 
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iii. Generate classical Jakes fading coefficients corresponding to a speed of 3 km/h with amplitudes and phases termed 
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iv. Transmit one data stream with a fixed transport format that correspond to the median CQI value that was derived in the warm up period.

v. Collect statistics of the reported CQI values for the selected 
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: Count all single stream type A  CQI and all type B CQI reports for which the preferred primary precoding vector is 
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. For all these counted matching single stream  CQI reports, associate the CQI values in the reports with the decoding results of the HS-PDSCH TTI that is closest in time. For each possible CQI reporting value memorize separately  the result of the decoding of the transport block that was transmitted closest in time to the corresponding reference measurement period for the reported CQI values.

vi. Continue with transmission using the same 
[image: image24.wmf])

(

i

w

throughput the duration of the test (Redo the complete test for different 
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 if found necessary).
b. For  the selected precoding vector 
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do:

i. Determine the fraction of type A single stream CQI reports during which the UE reported a matching preferred precoding vector equal to
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relative to the overall number of type A CQI reports. Compare with a minimum required value (to be determined).
ii. Determine the fraction of type B CQI reports during which the UE reported a matching preferred precoding vector equal to
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relative to the overall number of type B CQI reports. Compare with a minimum required value (to be determined).
iii. Determine the PER for specific reported CQI values (e.g. Median CQI, Median CQI +2, to be determined). Compare PER values with a maximum allowed value (to be determined).


The parameters and assumptions listed in Table 2, Table 3, and Table 4 should be used during this procedure. It is suggested to use 10 dB, 12 dB and 15 dB as possible values for the effective geometry (ratio of received power from the serving cell at one receive antenna relative to the noise power modelling other cell interference).
Table 2. Transmit parameters for dual-stream CQI verification

	Parameter
	Unit
	Value

	Used precoding vector w
	
	Select one out of
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keep fixed for the duration of the test, and redo selection in additional tests if needed;
Adapt channel to selected precoding

	Fraction of type A CQI reports
	
	50%

	Fraction of type B CQI reports
	
	50%

	Inter-TTI Distance
	TTI’s
	1

	Number of HARQ Processes
	Processes
	6

	Maximum number of transmissions
	
	1
(no re-transmissions)

	Information Bit Payload 
	Bits
	TBS according to median of reported CQI values during test warm up (note 1)

	Total Available SML’s in UE
	SML’s
	345600

	Number of SML’s per HARQ Proc.
	SML’s
	28800

	Number of Physical Channel Codes
	Codes
	15

	Modulation
	
	Modulation according to median of reported CQI values during test warm up (note 1)


Note 1) Only single stream type A and  type B CQIs that match with the embedded precoding matrix of the channel are taken into account.
Table 3. General simulation assumptions for dual-stream CQI verification.

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channel
	Single stream transmission as outlined in Table 3.

	HSDPA control channels present
	4 HS-SCCH channels using OL TD

	DL DPCH reference channel
	Simulated as a part of OCNS.

	Channel estimation
	The location of the single path delay of the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Channel ray mapping
	Path delay for the channel should be aligned with one of the sampling points on the Tc/P raster.

	SRRC pulse shaping
	On

	Propagation channel type
	As described in Figure 1. Single path fading process, classical Jakes spectrum, speed = 3 km/h.

	Propagation channel update rate
	At least every 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	1

	RV sequence 
	{0} for QPSK and {6 }for 16QAM – no re-transmissions

	ACK/NACK feedback error rate
	0%

	Antenna feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	Receiver structure
	LMMSE chip-level equalizer

	Number of UE antennas
	2

	Equaliser length
	40 taps (20 chips long with 2 samples per chip)

	Equalizer update rate
	Once per slot

	Noise variance in equaliser
	Ideally known


Table 4. Power levels and diversity settings for dual-stream CQI verification.

	Parameter


	Assumption

	P-CPICH Ec/Ior
	-10 dB, uniform split across two Tx antennas, 
antenna 1 and antenna 2 P-CPICH symbol pattern for Tx diversity is used

	P-CCPCH / SCH Ec/Ior
	-12 dB using STTD (P-CCPCH) and TSTD (SCH)

	PICH Ec/Ior
	-15 dB using STTD

	HS-SCCH_1
	-15 dB, using STTD

	HS-PDSCH accumulated Ec/Ior
	-2 dB

	OCNS
	Rest to fill up Tx power to one. Uses STTD and 4 SF128 codes with index 4, 5, 6, 7, power levels as for 64QAM requirements
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