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1
Introduction
In RAN#68, a way forward is agreed for static CQI test in [1]:
· Test is performed under CoMP scenario 4

· TP and channel configurations:

· Target TP1: 

· Clause B.1 (4x2)  with fixed PMI and rank 2 transmission

· Fixed PMI 8 (codebook subset restriction 0x0000 0000 0100 0000) 

· Interference TP2:

·  Clause B.1 (2x2)  with fixed precoding 
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 and rank 2 transmission

· Power offset (TP1/TP2): 5:1:15 dB

· TP1 SNR : 20 dB
· Test metric: FFS whether we can reuse test metric for Rel-10 TM9 CQI definition test
In this contribution, simulation results were supplied to verify the feasibility of test case design and detailed test configurations were proposed for both FDD and TDD.
2 Analysis 
2.1 Test Configurations
Static CQI test is proposed to verify proper IMR usage according to IMR resources. This test is 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. Based on the agreed test configuration in [2], SINR levels in different REs were summarized in table 1 blew.
Table 1: Interference level in different REs
	SINR Condition
	NZP CSI-RS resource 1
	IMR1
	CRS
	PDSCH REs

	
	PTP1/Noc
	PTP1/Noc+PTP2
	PTP1/Noc
	PTP1/Noc+PTP2


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.
Otherwise, if UE wrongly used CSI-RS resource or CRS for CQI for interference estimation, the reporting CQI will be significantly higher than achievable CQI level under PDSCH interference level. As a result, the BLER of (median CQI-1) and (median CQI + 1) is expected to be almost 1.0. Thus, such UE can’t fulfil BLER requirement and fail the test.
Current agreed test methodology was applicable for both FDD mode and TDD mode, and most of test configurations were irrespective of duplex mode. Based on the agreed test configuration and TM9 static CQI test, such detailed test configurations were proposed for TDD mode: 
· Test is performed under CoMP scenario 4

· TP and channel configurations:

· Target TP1: 

· Clause B.1 (8x2) with fixed PMI and rank 2 transmission

· Fixed PMI 0/0 (codebook subset restriction 0x0000 0000 0020 0000 0000 0001 0000) 

· Interference TP2:

·  Clause B.1 (2x2)  with fixed precoding 
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 and rank 2 transmission

· Power offset (TP1/TP2): 0:1:12 dB

· TP1 SNR : 15 dB
· Uplink downlink configuration/ Special subframe configuration: 2/4 (Only schedule SF#3,4,8,9)

· NZP CSI-RS /ZP CSI-RS/IMR configuration: Revised subframe offset ∆CSI-RS/ ICSI-RS/ ICSI-RS as 3, to schedule on SF#3,8 for TDD
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 with different power imbalance between TPs were given in table 2 for FDD and TDD assuming UE estimate interference using IMR. Furthermore, CQI distribution with different power imbalance between TPs for FDD and TDD mode were given in figure 1 below.

Table 2 Median CQI and BLER for interference measurement based on IMR
	PTP1/PTP2 [dB]
	FDD Mode with fixed TP1 SNR 20dB
	TDD mode with fixed TP1 SNR 15dB

	
	Median CQI
	BELR with CQI
	BELR with CQI+1
	BLER with CQI-1
	Median CQI
	BELR with CQI
	BELR with CQI+1
	BLER with CQI-1

	0
	NA
	NA
	NA
	NA
	9
	0.21
	>>0.1
	<<0.1

	1
	NA
	NA
	NA
	NA
	10
	0.93
	>>0.1
	<<0.1

	2
	NA
	NA
	NA
	NA
	10
	0.20
	>>0.1
	<<0.1

	3
	NA
	NA
	NA
	NA
	10
	0.17
	>>0.1
	<<0.1

	4
	NA
	NA
	NA
	NA
	11
	0.78
	>>0.1
	<<0.1

	5
	9
	1.0
	>>0.1
	<<0.1
	11
	0.79
	>>0.1
	<<0.1

	6
	9
	0.05
	>>0.1
	<<0.1
	11
	0.06
	>>0.1
	<<0.1

	7
	10
	0.91
	>>0.1
	<<0.1
	12
	0.89
	>>0.1
	<<0.1

	8
	10
	0.13
	>>0.1
	<<0.1
	12
	0.20
	>>0.1
	<<0.1

	9
	11
	0.82
	>>0.1
	<<0.1
	12
	0.03
	>>0.1
	<<0.1

	10
	11
	0.93
	>>0.1
	<<0.1
	13
	0.20
	>>0.1
	<<0.1

	11
	11
	0.40
	>>0.1
	<<0.1
	13
	<<0.1
	>>0.1
	<<0.1

	12
	12
	0.96
	>>0.1
	<<0.1
	13
	<<0.1
	>>0.1
	<<0.1

	13
	12
	0.02
	>>0.1
	<<0.1
	NA
	NA
	NA
	NA

	14
	13
	0.34
	>>0.1
	<<0.1
	NA
	NA
	NA
	NA

	15
	13
	0.15
	>>0.1
	<<0.1
	NA
	NA
	NA
	NA

	Note
	NA: Not evaluation this case
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Figure 1: CQI distribution for for interference measurement based on IMR
Secondly, median CQI assuming UE estimate interference using NZP CSI-RS/CRS were evaluated. Since only AWGN contributed in NZP CSI-RS/CRS, SINR condition on these REs is 20dB/15dB for FDD and TDD mode as proposed test configuration. Then the calculated CQI is extremely high as the highest CQI index =15. 
Table 2 Median CQI and BLER for interference measurement based on CSI-RS/CRS

	PTP1/PTP2 [dB]
	FDD Mode with fixed TP1 SNR 20dB
	TDD mode with fixed TP1 SNR 15dB

	
	Median CQI
	BELR with CQI
	BLER with CQI-1
	Median CQI
	BELR with CQI
	BLER with CQI-1

	12dB
	NA
	NA
	NA
	15
	>>0.1
	>>0.1

	15dB
	15
	>>0.1
	>>0.1
	NA
	NA
	NA


Based on the simulation results, we can observe UE will easily pass test requirements i.e. CQI distribution and BLER requirements if UE estimate interference level based on IMR. If UE improper measure interference based on CSI-RS/CRS, the reported CQI is extremely higher than the real PDSCH transmission condition, then corresponding BLER will be extremely high than target value and fail the test. It’s confirmed the feasibility of above test case design based on the observations.
Regarding power imbalance between TPs, considering two factors:
· Proper SINR condition corresponding to medium and high CQI index(i.e. 16QAM and 64QAM)  which more close to real net-work deployment with rank2 transmission;

· Consecutive SINR should be defined similar as TM9 static CQI test to resolve the CQI boundary problem.
Since SNR for TP1 is fixed and extremely high in test configuration, SINR condition for PDSCH REs is strong depending on interference from TP2 and approximate as PTP1/PTP2.
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Based such considerations and observations from CQI distributions, we proposed introduce such test points for FDD and TDD:

· FDD: PTP1/PTP2 as 5/6dB and 11/12dB

· TDD: PTP1/PTP2 as 2/3dB and 8/9dB

3 Conclusion
In this contribution, generally analyzed agreed test case design and proposed detailed test configurations for TDD and furthermore simulation results were further confirmed the feasibility of agreed test case design. Such proposals were given:
Proposal1: Proposed detailed test configurations for TDD mode as summarized below:

· TP and channel configurations:

· Target TP1: 

· Clause B.1 (8x2) with fixed PMI and rank 2 transmission

· Fixed PMI 0/0 (codebook subset restriction 0x0000 0000 0020 0000 0000 0001 0000) 

· Interference TP2:

·  Clause B.1 (2x2)  with fixed precoding 
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 and rank 2 transmission

· TP1 SNR : 15 dB
· Uplink downlink configuration/ Special subframe configuration: 2/4 (Only schedule SF#3,4,8,9)

· NZP CSI-RS /ZP CSI-RS/IMR configuration: Revised subframe offset ∆CSI-RS/ ICSI-RS/ ICSI-RS as 3, to schedule on SF#3,8 for TDD

Proposal2: Reusing test metric as TM9 static CQI test including CQI distribution, and BLER requirements.
Proposal3: Similar as TM9 static CQI test, setting two SINR conditions with consecutive SINR points based on setting different power imbalance between TPs:
· FDD: PTP1/PTP2 as {5/6, 11/12} dB

· TDD: PTP1/PTP2 as {2/3, 8/9} dB
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