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1 Introduction
CoMP CSI test discussion was initiated in RAN4#64bis but little agreement had been made. To progress this work item further, we give our view on the CoMP CSI test purpose and propose the test framework in this contribution.

2   Discussion
2.1 CoMP CSI test purpose
For DL CoMP CSI tests, due to the new technology features introduced, we identify the following test purposes: 
· Purpose 1: Interference measurement should only base on the IMR
· Purpose 2: UE should support the maximum number of configured CSI processes
CoMP capable UE should have the ability to simultaneously process multiple CSI feedback. A test case can be introduced to verify UE maximum processing and reporting capability

· Purpose 3: CSI feedback accuracy. 
Since UE is supposed to measure the interference from IMR, certain UE minimum implementation accuracy should be verified. 
Based on the above test purposes, two test cases can be introduced. The first one would cover the IMR based interference measurement and multiple CSI processing and reporting capability, the other one would cover the CSI reporting accuracy. 

Proposal 1: 

Proper IMR usage, multiple CSI processing and reporting capability and feedback accuracy should be the three main purposes for DL CoMP CSI tests.
Proposal 2: 

Introduce a CQI definition test to verify IMR usage and multiple CSI process capability
Proposal 3: 

Introduce a CQI fading test to verify the IMR based CSI feedback accuracy 
2.2 CQI definition test 
A static CQI test should be introduced to verify proper UE behavior in term of measuring the interference from specified IMR, rather than CRS, CSI-RS or DMRS. UE can perform some degree of averaging on interference estimation along the time and frequency domain within the specified IMR. At the same time, maximum number of simultaneous CSI processing and reporting can also be verified in this test. 
In the following, we propose the testing framework:
· Two TPs are configured and use 2x2 or 4x2 for antenna configuration

· Use the static channels as defined in Annex B.1 of [1] 
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· Set different power levels on these two TPs according to the outcome of system level simulation. The simulation assumptions can adopt those in [12] which had been used in RAN4 RRM simulation. This method would be time consuming and for simplicity, we can just set the power difference between two TPs to be about 3~6dB
· Each TP is configured with one NZP CSI-RS for signal part  
· Each NZP CSI-RS is protected by one ZP CSI-RS from other TP to facilitate channel estimation
· One IMR CSI-RS is configured to measure the interference out of the TP cluster
· Two IMR CSI-RS are configured to measure the interference from each TP
· Configure the corresponding maximum CSI process according to UE CSI capability
· UE camps on the stronger TP which transmits the CRS and PDCCH
· In measurement subframe, both TPs transmit OCNG with TM3 
· In scheduling subframe, choose one fixed transmission scheme and transmission mode 10(Single layer with fixed PMI) for serving TP and interfering TP transmits OCNG with TM3, the corresponding CQI is defined as the reference CQI
· For test metric, the reference CQI should satisfy the Rel-8/10 accuracy requirement and the other CQI reporting should satisfy the Rel-8/10 distribution accuracy requirement. Their median CQI values should be certain offset value away from the reference median CQI value
One configuration example for measurement subframe is illustrated in Figure 1
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Figure 1 Measurement subframe CSI-RS configuration example for definition test
CSI process configurations are shown in Table 1. Each CSI process is combination of a NZP CSI-RS resource and an IMR, e.g. for CSI process 1, the channel part is from NZP CSI-RS0 and interference part is from IMR CSI-RS resource 1 and transmission scheme is DPS with TP0 transmitting data and TP1 transmitting interference. In this case if UE measures interference on other REs rather than on IMR1, the reported CQI will mismatch the channel, which results in overestimation or underestimation. Assuming the power different between the TPs is 3dB and the stronger TP has SNR=9 dB with DPB transmission scheme, Table 1 also shows the interference level on different RE and rough SNR estimate.
Table 1 Test configuration for CQI definition test
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It can be seen that the interference levels are different for IMR0, IMR1 and IMR2. The signal level on the REs other than the IMR is TP1+ TP2+Noc. The different RE power level make it very easy to verify the correct usage of IMR for interference estimation. Also as shown in the table, different CSI process has different SINR levels which are sufficient to differentiate the CQI values among the CSI processes. 
Proposal 4: 

Consider adopting the proposed test framework for DL CoMP CQI definition test
2.3 CQI Fading test 

Recall that in Rel-8/10 CSI test, several CQI fading tests were designed to verify different aspects of UE CQI feedback implementation,

1. Frequency non-selective CQI test to verify that UE does not perform excessive averaging in time domain

2. Frequency selective CQI test to verify that UE does not perform excessive averaging in frequency domain

3. Frequency selective interference CQI test to verify that UE performs frequency selective interference estimation

Since interference measurement on IMR is a new technique which make it necessary to design test case to verify the implementation accuracy. The CSI process consist one signal part and one interference part and the signal part are already covered in Rel-8/10 CQI test cases. Only test 3 on the IMR interference measurement part should be designed to make sure that UE does not perform excessive averaging in time and frequency domain. To serve this purpose, we only need to configure one CSI process. The proposed test framework is as following,
· Two TPs are configured and use 2x2 or 4x2 for antenna configuration
· Use EPA5 for serving TP and static channels as defined in Annex B.1 of [1] for interfering TP 
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· Set different power levels on these two TPs according to the outcome of system level simulation. The simulation assumptions can adopt those in [12] which had been used in RAN4 RRM simulation. This method would be time consuming and for simplicity, we can just set the power difference between two TPs to be about 3~6dB
· One TP is configured with one NZP CSI-RS for signal part  
· The NZP CSI-RS is protected by one ZP CSI-RS from other TP to facilitate channel estimation
· One IMR CSI-RS are configured to measure the interference from the other TP

· Configure one CSI process and use DPS transmission scheme in scheduling subframe
· In measurement subframe, interfering TP transmits OCNG with TM3
· In scheduling subframe, DPS and transmission mode 10(Single layer with fixed PMI) for serving TP and interfering TP transmits OCNG with TM3 
· UE camps on the serving TP which transmits the CRS and PDCCH
· Use partial resource allocation on the interfering TP to generate frequency selective interference
· Use metric similar to Rel-8/10 as the passing requirement
Frequency non-selective CQI test is introduced to exclude that the wideband CQI measurement based on the IMR uses excessive averaging in time domain. If the excessive averaged reported CQI is performed, the reporting CQI would mismatch the channel, which results in the throughput degradation. 
The UE should have the ability to distinguish the relative low interference power level sub-band. If the UE perform excessive averaging on interference across the sub-band IMR, the ratio of the throughput between using best sub-band and randomly selected sub-band will be low and UE fails the test. 
Figure 2 shows one configuration example for CQI fading test.
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Figure 2 Measurement subframe CSI-RS configuration example for fading test
Table 2 Test configuration for CQI fading test

[image: image8.emf]Channel part Interference part

Interference 

source

TP0 TP1

CSI process 0 (DPS) NZP CSI-RS 0 IMR CSI-RS 0

TP

2

+N

oc

ON OCNG

CSI process (TX scheme)

PDSCH transmission CQI measurement


Proposal 5: 

Consider adopting the proposed test framework for DL CoMP CQI fading test
3
Conclusions
In this contribution, we discuss the IMR based interference measurement testing purpose, test selection and test framework. The following is the summary of our proposals,
Proposal 1: 

Proper IMR usage, multiple CSI processing and reporting capability and feedback accuracy should be the three main purposes for DL CoMP CSI tests.

Proposal 2: 

Introduce a CQI definition test to verify IMR usage and multiple CSI process capability

Proposal 3: 

Introduce a CQI fading test to verify the IMR based CSI feedback accuracy 
Proposal 4:
Consider adopting the proposed test framework for DL CoMP CQI definition test 

Proposal 5:
Consider adopting the proposed test framework for DL CoMP CQI fading test
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Annex A
Table A.1 Simulation assumption for static CQI test (FDD)
	Parameter
	Unit
	TP 1
	TP 2

	System bandwidth
	MHz
	10 

	PDSCH transmission mode
	Measurement
	
	TM3 OCNG
	TM3 OCNG

	
	Scheduling
	
	TM 10
	TM3 OCNG

	Downlink power allocation
	
[image: image9.wmf]A

r


	dB
	[]
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	dB
	[]

	
	Pc for NZP CSI-RS[X]
	
	[]

	Propagation condition and antenna configuration
	
	Clause B.[1] (2x2 or 4 x2)

	SNR
	dB
	

	Maximum number of HARQ transmission
	
	1

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Subframes for demodulation
	
	All subframes scheduled for demodulation except subframe #0 and #5 

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

	Cell Id
	
	0
	1

	subframeConfig for IMR[X]
	
	[]
	[]

	resourceConfig for IMR[X]
	
	[]
	[]

	subframeConfig  for NZP CSI[X] reference signal configuration
	
	[]
	[]

	resourceConfig for NZP CSI[X] reference signal configuration
	
	[]
	[]

	Reporting mode for CSI process[X]
	
	[]
	[]

	Reporting periodic and offset for periodic and aperiodic reporting
	
	[]
	[]

	Reporting type for CSI process [x]
	
	[]
	[]

	CSI reference signals
	
	Antenna ports 15,16,[17，18]
	Antenna ports 15,16,[17，18]
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at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs and interference cell
	
	OCNG
	OCNG

	Number of allocated resource blocks 
	PRB
	50  


	Rank
	
	[1]
	N/A

	CodeBookSubsetRestriction bitmap
	
	[]
	[]
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