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1
Introduction
In RAN#67, a way forward is agreed for static CQI test in [1]:
· No timing and frequency offset in test setup

· Antenna configuration and channels:

· Target TP: 

· Option 1 4x2 with [image: image1.wmf]11
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and fixed PMI

· Option 2 2x2 with fixed PMI

· Interference TP: 2x2 with

·  Option 1: With fixed PMI 

·  Option 2: TM3 OCNG

· FFS power setting to be decided based on decision of IMR averaging

In this contribution, detailed test case design was proposed and initial simulation results were supplied to verify the feasibility of test case design.
2 Analysis 
2.1 Test case design
Static CQI test is proposed to verify proper IMR usage according to IMR resources. This test could be similar to static CQI definition in Rel-10. The same test metrics could be re-used, i.e.

1) Reporting spread of CQI value.
2) BLER performance using reported median CQI +1 and median CQI-1
Furthermore, different interference levels are proposed to be configured for different REs in order to verify UE whether correctly using IMR for interference estimation as shown in Table 1.

1) Two TPs are configured in the test case. TP1 is the target TP transmit PDSCH. TP2 is the interference TP to generate interference. UE is configured with one CSI process which including NZP CSI-RS resource 1 and ZP CSI resource IMR1.
2) TP1 is configured as 4x2 with [image: image2.wmf]11
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and fixed PMI, TP2 is configured as 2x2TM9 OCNG.
3) Colliding CRS configured for 2TP, 3dB power imbalance configured between 2TPs i.e. PTP1/PTP2 = 3dB.
4) A white noise source with fixed power spectral level as Noc is applied in receiver antenna for all sub-frames.
5) Downlink subframes were divided two sub-frame sets, One set is for CSI measurements, such as DL sub-frame #1, 6 for FDD. NZP CSI-RS,IMR and interference TP are only configured in CSI sub-frames. The other set is for PDSCH transmission such as DL sub-frame # 2, 3, 4,7,8,9 for FDD. 
6) In CSI sub-frame, there is only noise floor level on IMR1, i.e. interfering TP2 is muting on IMR1 RE as ZP CSI-RS configuration. In NZP CSI-RS resource 1 and other REs, besides the noise floor, there is interference generated from interfering TP2, i.e. Iot1 = Noc+PTP2
7) In PDSCH sub-frame, as the interference TP is blanked, the overall interference plus noise level is only Noc, i.e. the same as IMR1.

Table 1: Interference level in different REs
	Iot Level
	NZP CSI-RS resource 1
	IMR1
	Other REs

	CSI Subframe
	Noc+PTP2
	Noc
	Noc+PTP2

	PDSCH Subframe
	N/A
	N/A
	Noc


With the configuration above, when UE correctly use IMR1 for interference estimation in CSI sub-frame, the similar BLER performance of PDSCH of Rel-10 could be expected, i.e. 
1) For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. 
2) For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Otherwise, if UE wrongly used CSI-RS resource or CRS for CQI for interference estimation, the reporting CQI will be significantly lower than achievable CQI level under PDSCH interference level. As a result, the BLER of median CQI and (median CQI + 1) is expected to be almost 0.0. Thus, such UE can’t fulfil BLER requirement and fail the test.
The benefit of above test case design is that we can reuse test configurations of current TM9 static CQI test in chapter 9.2.3 of TS 36.101 as much as possible i.e. SNR levels, MIMO configurations, Rank2 transmission since PDSCH transmission condition can be set as the same as current TM9 static CQI test as only white noise is contributed in PDSCH subframes.
Secondly, improper UE implementation i.e. using CSI-SR or CRS resources for interference measurement will be punished since the interference levels on such REs is different compared to IMR REs.
Detailed test configurations were given in table 2 below based on the Table 9.2.3.1-1 of Ts36.101.
Table 2 Static CQI test configuration
	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	10
	[9] 
	10
	[9]

	Downlink power allocation
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	dB
	-3
	[-3]
	-3
	[-3]
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	dB
	-3
	[-3]
	-3
	[-3]

	
	(
	dB
	0
	[0]
	0
	[0]

	
	Pc for NZP CSI-RS [1]
	dB
	-3
	NA
	-3
	NA

	Cell ID
	
	0
	[126]
	0
	[126]

	Cell-specific reference signals
	
	Antenna ports 0, 1
	Antenna ports 0, 1
	Antenna ports 0, 1
	Antenna ports 0, 1


	CSI reference signals [1]
	
	Antenna ports 15,…,18
	NA
	Antenna ports 15,…,18
	NA

	NZP CSI-RS [1 periodicity and subframe offset for]
TCSI-RS / ∆CSI-RS
	
	5/1
	NA
	5/1
	NA

	NZP CSI-RS [1] reference signal configuration
	
	0
	NA
	0
	NA

	ZP CSI-RS [1] configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	NA
	1 /0X4000
	NA
	1 /0X4000

	IMR[1] periodicity and sub frame offset 

TCSI-RS / ∆CSI-RS
	
	5/1
	NA
	5 /1
	NA

	IMR [1] reference signal configuration 
	
	1
	NA
	1
	NA

	Propagation condition and antenna configuration
	
	Clause B.1 (4 x 2)
	Clause B.1 (2 x 2)
	Clause B.1 (4 x 2)
	Clause B.1 (2 x 2)

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000
	
	0x0000 0000 0100 0000
	

	SNR (Note 2)
	dB
	7
	8
	[4]
	[5]
	13
	14
	[10]
	[11]
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	dB[mW/15kHz]
	-91
	-90
	-94
	-93
	-85
	-84
	-88
	-87
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1
	NA
	1
	NA

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note3)
	NA
	PUSCH (Note3)
	NA

	PUCCH Report Type for CQI/PMI
	
	2
	NA
	2
	NA

	PUCCH Report Type for RI
	
	3
	NA
	3
	NA

	Reporting periodicity 
	ms
	Npd = 5
	NA
	Npd = 5
	NA

	CQI Delay
	ms
	8
	NA
	8
	NA

	cqi-pmi-ConfigurationIndex
	
	2
	NA
	2
	NA

	ri-ConfigIndex
	
	1
	NA
	1
	NA

	PDSCH scheduled sub-frames
	
	2,3,4,7,8,9
	1,6
	2,3,4,7,8,9
	1,6

	Timing offset between 2TPs
	us
	0
	0

	Frequency offset between 2TPs
	Hz
	0
	0

	Note1:
TBD
Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.



2.2 Simulation results
In order to verify test feasibility of above test configurations, initial simulation results were given in this chapter. Firstly, Median CQI and BLER with PDSCH transmitting using median CQI, median CQI-1 and median CQI +1 were given in table 3 below assuming UE estimate interference using IMR.
Table 3 Median CQI and BLER for interference measurement based on IMR
	SNR [dB]
	Median CQI for CW0/CW1
	BLER using median CQI+1
	BLER using median CQI-1
	BLER using median CQI

	7
	9/9
	>>0.1
	<<0.1
	<<0.1

	8
	10/10
	>>0.1
	<<0.1
	0.18

	13
	12/12
	>>0.1
	<<0.1
	<<0.1

	14
	13/13
	>>0.1
	<<0.1
	0.17
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Figure 2: CQI distribution for for interference measurement based on IMR
Secondly, median CQI assuming UE estimate interference using NZP CSI-SR or other REs were given in table 4 below with different power imbalance between 2 TPs PTP1/PTP2 = { 3,0,-3} dB.
Table 4 Median CQI for interference measurement based on CSI-RS
	SNR [dB]
	   SIR =3dB
	SIR =0dB
	SIR =-3dB

	
	Median CQI for CW0
	Median CQI for CW0
	Median CQI for CW0

	7
	6
	5
	4

	8
	6
	5
	4

	13
	7
	5
	4

	14
	7
	5
	4


Based on the simulation results, we can observe UE will easily pass test requirements i.e. CQI distribution and BLER requirements. If UE improper measure interference based on CSI-RS/CRS or other REs, the reported CQI is extremely lower than the real PDSCH transmission condition, then corresponding BLER will be extremely lower than target value.
It’s confirmed the feasibility of above test case design based on the observations.
3 Conclusion
In this contribution, a detailed test design was proposed for static CQI test, as summarized below:
· Introducing 2 TP in configuration with colliding CRS, TP1 is target cell for PDSCH transmission and TP2 is interference TP to generate dynamic interference levels between IMR and other REs.
· TP1 configured as 4*2 with [image: image8.wmf]11
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and fixed PMI, TP2 is configured as 2x2 TM9 OCNG. 3dB power imbalance between 2TPs, (TP1 is 3dB higher than TP2).
· Introducing interference model as defined in table 1. NZP CSI-RS,IMR and interference TP are only configured in CSI sub-frames. Only white noise is contributed in PDSCH subframes as interference TP is blanked for such sub-frames.
· For test metric, reusing static CQI requirements as defined in 9.2.3 of Ts 36.101.
· For test configurations, reusing static CQI test for TM9 in chapter 9.2.3 of Ts 36.101 as much as possible i.e. MIMO configuration, SNR condition, Beamforming Model etc. A example was given in table 2 above.

Then, simulation results were further confirmed the feasibility of above test case design.
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