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1 Introduction
In this contribution, we provide our views on the remaining issues of test case design and show our simulation results for CQI definition and fading test based on the agreed way forward.
2 Discussion
2.1 Static CQI definition test
In the meeting of RAN4#67, regarding the CQI static test, the way forward is as follows[1][2],

· No timing and frequency offset in the test setup

· Antenna configuration and channels:
· Target TP:

· Option 1: 4x2 with [image: image2.png]


 and fixed PMI
· Option 2: 2x2 [image: image4.png]


 fixed PMI

· Interference TP: 2x2 with   [image: image6.png]



· Option 1: With fixed PMI
· Option 2: TM3 OCNG
· FFS power setting to be decided based on decision of IMR averaging
To differentiate interference level observed at IMR from these observed at CRS, CSI-RS and DM-RS, two TPs could be configured with CoMP scenario 4 and their resource allocation is shown in figure 1 [3]. Both TPs transmit PDSCH and TP1 is severed as the interference source. Table 1 lists the different measurement of interference level at each IMR/CRS/CSI-RS/DM-RS resource element. It clearly shows that correct interference level can be measured at only IMR locations. 
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                                                 Figure 1 CSI resource configuration for CQI definition test

Table 1 Interference levels at different observing RE
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In the following, we provide the simulation results with two antenna and PMI configuration for both target and interference TPs,

· Option 1:  target TP(4x2 clause B.1/fixed PMI) and interference TP(2x2 clause B.1/fixed PMI) 
· Option 2:  target TP(2x2 clause B.1/fixed PMI) and interference TP(2x2 clause B.1/TM3 OCNG) 
As indicated in [4], the fixed PMI for interference TP in test 1 could be chosen as  [image: image10.png]


 which results in independent interference streams at the two UE receiver antennas. The detailed simulation assumptions are provided in table 2.
Table 2 Simulation assumptions for IMR definition tests

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	TM10
	TM10 fixed PMI
	TM10
	TM3 OCNG

	SNR
	dB
	9
	6
	9
	6
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	dB[mW/15kHz]
	-89
	-92
	-89
	-92
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel and antenna configuration
	
	Clause B.1 (4x2)
	Clause B.1 (2x2)
	Clause B.1 (2x2)
	Clause B.1 (2x2)

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

	CSI reference signals 0
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,16
	N/A

	CSI-RS 0 periodicity and subframe offset  TCSI-RS / ∆CSI-RS 
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1000000000000000
	N/A
	1 / 1000000000000000

	IMR 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	N/A
	1 /

0010000000000000
	N/A

	CSI process 0 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 0/PUCCH 1-1
	CSI-RS 0/IMR 0/PUCCH 1-1

	Cell ID
	
	0
	0
	0
	0

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0002 0000
	100000
	010000
	N/A

	Reporting interval (Note 4)
	ms
	5
	5

	CQI delay
	ms
	8
	8

	 Sub-band size
	RB
	6 (full size)
(Note 5)
	6 (full size)
(Note 5)

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A


Recalling Rel-10 CQI reporting distribution and accuracy requirements under AWGN conditions, we have
· Time ratio of the wideband CQI1 within the set {median CQI1-1, median CQI1+1} shall be more than 90% 
· The PDSCH BLER using respective median CQI0-1 and median CQI1-1 shall be less than or equal to 0.1

· The PDSCH BLER using respective median CQI0+1 and median CQI1+1 shall be greater than or equal to 1

Applying these requirements on IMR definition tests, we have the results as shown in table 3. It is observed that both test configurations could pass the Rel-10 definition test requirement. Thus both test configurations could be adopt for the IMR definition test setup.
Table 3 Simulation results for IMR definition test
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Proposal 1: 

Adopt the either configuration option for IMR definition test setup and reuse Rel-10 definition test requirements
2.3 CQI fading test
In RAN4#67 meeting, the agreed way forward on CQI fading test is as follows [1][2],

· CoMP scenario 3 with colliding CRS
· No timing and frequency offset in test setup

· Test metric
· Apply Rel-10 reporting accuracy metric on one selected CSI process and distribution metric on all configured CSI processes

· Introduce delta CQI requirement to verify UE reporting accuracy for all configured CSI processes upon confirmed by simulation results

In this section, we provide the simulation results based on the way forward. 
2.3.1 Simulation setup
It was agreed in previous meetings that for UE capable of handling multiple processes, up to 4 CSI processes could be configured. Also CSI process 1 is configured with PUCCH 1-1 reporting mode and the other CSI processes are configured with PUSCH 3-1. While for CSI process 1, the fading channel is indeed a frequency selective channel. It could have some potential issues if the wideband CQI (PUCCH 1-1) distribution accuracy requirement is applied upon this CSI process. So we propose to switch CSI process 1 reporting mode with CSI process 0, i.e. CSI process 0 is configured with PUCCH 1-1 and PUSCH 3-1 is the report mode for CSI process 1. Table 4 shows the CSI process setup and figure 2 shows the detailed resource configurations.    
Table 4 Test setup for CQI fading test
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Figure 2 CSI resource configurations for CQI fading test
2.3.2 Simulation results
The basic assumptions for the simulation could be found in [2] and reporting mode option 1 is chosen. There are three options of antenna and fading channel configurations for both target and interference TPs:
· Option 1: Target TP(4x2 high/EPA5) and interference TP(4x2 high/Clause B.2.4)

· Option 2:  Target TP(4x2 low/EPA5) and interference TP(4x2 low/ETU5)

· Option 1: Target TP(2x2 low/EPA5) and interference TP(2x2 low/Clause B.2.4)

CSI process 2 is selected as the CSI process to apply upon the accuracy and distribution requirements since it is able to test the frequency selective interference measurement. Only distribution requirement is applied upon the other configured CSI processes. Recall from the Rel-10 reporting distribution and accuracy requirements, for the CSI processes:
Distribution requirement on CSI processes 1, 2 and 3 (PUSCH 3-1)
· Ratio 1: a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band
· Median CQI: Reported wideband median CQI
Distribution requirement on CSI process 0 (PUCCH 1-1)

· Ratio 2: A CQI index not in the set {median CQI -1, median CQI +1} shall be reported at least  % of the time
Accuracy requirement on CSI process 2 (PUSCH 3-1)
· The ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ 
· When transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05
Figure 3 shows the median wideband CQI distribution for the three optional configurations. It can be observed that option 1 has the best CQI distribution in terms of differentiating the wideband CQI among these 4 CSI processes.
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Figure 3 Wideband CQI distribution of IMR fading test
Table 5 shows the CQI reporting distribution results for the configured CSI processes
Table 5 Simulation results of reporting distribution 
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Table 6 shows the CQI reporting accuracy results for CSI process 2

Table 6 Simulation result of reporting accuracy 
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The tables above show that all three options achieve the similar results in both Rel-10 distribution and accuracy requirements. Since option 1 has relatively the largest gap of median wideband CQI between these 4 configured CSI processes, it is the most suitable configuration for defining the delta CQI requirements.

Proposal 2: 

Adopt option 1 for target and interference TP configurations 

Proposal 3: 

Adopt the Rel-10 distribution requirement and accuracy on selected CSI processes and define the delta CQI between all the configured CSI processes
3 Conclusions
In this contribution, we discuss the static and fading CQI test setup. Simulation results based on agreed assumptions in way forward are provided. The following is the summary of our proposals,
For CQI definition test:

Proposal 1: 

Adopt the either configuration option for IMR definition test setup and reuse Rel-10 definition test requirements
For CQI fading test:
Proposal 2: 

Adopt option 1 for target and interference TP configurations
Proposal 3: 

Adopt the Rel-10 distribution requirement and accuracy on selected CSI processes and define the delta CQI between all the configured CSI processes
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