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1	Introduction
In RAN#68bis, a way forward is agreed for DL CoMP RI tests in [1]:
· 2 test cases were agreed to be introduced:One low and one high SNR test point for RI reporting accuracy testing
· Test is performed under CoMP scenario 3 with colliding CRS
· “RI-reference-process” implementation is verified in test 2.
In this contribution, simulation results are supplied to verify the feasibility of the proposed test case design and proposals were given for test requirements and test set up of TDD mode.
2 Analysis 
2.1 Simulation assumption
Based on the agree way forward and framework, 2 test cases similar as test 1 and test 2 in TM9 were introduced.
CSI process configurations for test 1 and test 2 were summarized in table 1 and table 2 below. 
Table 1: CSI process configuration for test 1
	CSI process
	PDSCH Transmission Hypothesis
	CQI measurement
	CSI Feedback mode

	
	TP1         (2*2 EPA Low)
	TP2          (2*2 EPA Low)
	Channel Part
	Interference part
	Interference Source
	Estimated SINR
	

	1
	Desired Signal
	Interference
	NZP CSI-RS 0
	IMR 0
	Noc+PTP2
	PTP1/(Noc+PTP2)
	PUCCH 1-1


Table 2: CSI process configuration for test 1
	CSI process
	PDSCH Transmission Hypothesis
	CQI measurement
	CSI Feedback mode

	
	TP1         (2*2 EPA Low)
	TP2          (2*2 EPA High)
	Channel Part
	Interference part
	Interference Source
	Estimated SINR
	

	1(note1)
	Desired Signal
	Blanking/Muting
	NZP CSI-RS 0
	IMR 0
	Noc
	PTP1/Noc
	PUCCH 1-1

	2(note2)
	Interference
	Desired Signal
	NZP CSI-RS 1
	IMR 1
	　PTP1+Noc
	PTP2/(Noc+PTP1)
	PUCCH 1-1

	Note
	CSI process 1 is configured as “RI-reference CSI process” if multiple CSI processes configured
CSI process 2 is only applicable for 7-1 UE



Firstly, based on such configurations, test metric of TM9 RI test can be reused here to verify RI reporting accuracy i.e.:
a)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;
b)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
Secondly, in order to verify UE correct implementation “RI-reference-process” for 7-1 UE, one additional artificial CSI process was configured besides CSI process1 in test 2. Based on such configurations, for reference process (CSI process1), Rank2 should be reported with high probability by UE considering the transmission condition is high SINR level with 2*2 low correlation MIMO configuration. For CSI process 2, Rank1 will be calculated if UE don’t inherit the value from ‘reference-RI-Process’ correctly since the transmission condition is low SINR level) with 2*2 high correlation MIMO configuration.
Thirdly, the interference levels for different REs for CSI process 1 in test 1 and test 2 were summarized below. Different interference levels between IMR and CSI-RS/CRS in test 1/test 2 can be observed. Based on such configurations, it’s feasible to potential verify RI calculation based on IMR.  
Table 3 interference levels in different REs
	Interference Level
	CSI-RS 0
	IMR0
	CRS

	Test 1
	Noc
	Noc+PTP2
	Noc+PTP2

	Test 2
	Noc
	Noc
	Noc+PTP2


2.2 Simulation results
In order to verify test feasibility of above test configurations, simulation results were given in this chapter based on the proposed test configurations. 
Firstly, throughput ration between following RI and fixed RI value and BLER were given in table 1 and table 2 below. It’s observed UE will easily pass test requirements in current TM9 test case i.e.gamma2 for test 1, gamma1 for test2. 
Table 4 BLER and gamma2 for test 1
	Test 1 (CSI process 0)

	PTP1/PTP2[dB]
	BLER
	TP ratio(Gamma2)

	
	MMSE
	IRC
	MMSE
	IRC

	0
	0.16 
	0.16 
	1.85 
	1.74 

	1
	0.13 
	0.18 
	1.81 
	1.63 

	2
	0.12 
	0.19 
	1.72 
	1.57 

	3
	0.12 
	0.21 
	1.64 
	1.49 

	4
	0.12 
	0.22 
	1.57 
	1.45 

	5
	0.11 
	0.22 
	1.54 
	1.42 


Table 5 BLER and gamma1 for test 2
	Test 2 (CSI process 0)

	PTP1/PTP2[dB]
	BLER
	TP ratio(Gamma1)

	
	MMSE
	IRC
	MMSE
	IRC

	0
	0.20 
	0.30 
	1.17 
	1.13 



Secondly, RI reporting distribution assuming UE independent estimate RI values for both two CSI processes were given in figure 1 below. For CSI process 1, over 80% probability UE will report Rank2. On the other side, nearly 100% probability UE will report Rank1 for CSI process2. Based on such observations, if UE don’t inherit the value from ‘reference-RI-Process’ correctly, reported RI values from these two CSI processes will be different.
[image: ]
Figure1: Probability of reported RI=1 for test 2
Based on above simulation results and analysis, it’s observed that:
· Observation 1: It’s feasible to verify RI accuracy and RI heritance based on the agreed test configurations.
· Observation 2: It’s feasible to introduce the same test metric as Rel-10 to verify RI accuracy i.e. gamma2 for test 1 and gamma1 for test 2.
2.3 TDD test configuration
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, we such detailed test configurations were proposed for TDD mode:
· Using same MIMO antenna and channel configuration as FDD i.e. 2*2 for TP1 and 2*2 for TP2
· CSI-RS sub-frame configured as SF#3,8
· PDSCH transmission only scheduled in SF#4,9

Furthermore, considering difference between FDD and TDD is:
· HARQ Process: since no HARQ retransmission for RI test, the influence of HARQ can be removed.
· Reference channel: considering, only schedule SF#4,9 for PDSCH transmission, same reference channel will be applied for RI test.
· ACK/NACK feedback mode: Since only scheduled SF#4,9 for PDSCH transmission, ACK/NACK feedback is ideal for both FDD and TDD.
· CSI delay: FDD CQI delay can be a fixed 8ms. For TDD, due to UL-DL configuration, CQI delay for different sub-frames is different. CSI delay for sub-frame 4&9 is 11ms. However, considering maximum Doppler frequency shift is not over 5Hz in CSI test, the correlation in time domain is strong. The influence can be neglected.
Based on such analysis, it’s feasible to use same test requirements for both FDD and TDD mode.
3 Conclusion
In this contribution, we flirty analyzed and evaluated the feasibility of the proposed test case design and it’s observed that:
· Observation 1: It’s feasible to verify RI accuracy and RI heritance based on the agreed test configurations.
· Observation 2: It’s feasible to introduce the same test metric as Rel-10 to verify RI accuracy i.e. gamma2 for test 1 and gamma1 for test 2.
Then such proposals were given:
Proposal1: Reusing test metric of TM9 RI test to verify reporting RI accuracy i.e. gamma2 for test 1 and gamma 1 for test 2.
Proposal 2: Extending current test configurations for TDD as such specific configurations:
· Using same MIMO antenna and channel configuration as FDD i.e. 2*2 for TP1 and 2*2 for TP2
· CSI-RS sub-frame configured as SF#3,8
· PDSCH transmission only scheduled in SF#4,9

Propose 3: Using same test requirements for both FDD and TDD.
Proposal4: Reusing same test requirements as Rel-10 i.e.
Minimum requirements
	
	Test 1
	Test 2

	1
	N/A
	1.05

	2
	1
	N/A

	UE Category
	2-8
	2-8
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