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1 Introduction
DL CoMP CSI test was discussed in RAN4#66bis and some agreements were reached.[1][2] In this contribution, we provide our views on the remaining issues of test case design and show our preliminary simulation results for CQI fading test based on the agreed way forward.
2 Discussion
2.1 Static CQI definition test

In the meeting of RAN4#66bis, regarding the CQI static test, the way forward is as follows,

· Pending discussion on IMR averaging 

· Proper IMR usage and IMR averaging is tested in static CQI test

Since there is no final conclusion on the IMR averaging discussion, detailed static CQI definition test case design is not possible yet. However, we can still progress the work by reaching some agreements on the main test framework. As discussed in our previous contribution [3], we need to configure two TPs for the CQI definition test. For the channel setup we could use the static channel as defined in Annex B.1 of [3]
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Recall that the purpose of static CQI definition test is to verify that interference is measured based on IMR instead of on CRS, CSI-RS and PDSCH RE. To differentiate UE deriving interference from CRS, colliding CRS could be configured with different power level for CRS and PDSCH of interfering cell. One NZP CSI-RS resource could be configured for serving cell to estimate the channel. For the interfering cell, one ZP CSI-RS resource will be configured to cover the serving cell NZP CSI-RS resource. The covering has two effects, namely, facilitating channel estimation and checking if CSI-RS is used in deriving the interference estimation. One more thing to note is that with two TP transmitting, we need to make sure that the test setup does not favor any particular kind of advance receiver, e.g. MMSE-IRC. This can be achieved by either transmitting random data with TM3 from the interfering cell in which there is no spatial signature direction in the correlation matrix or configuring high correlation antennas. The Rel-8/9/10 static test case requirement can be reused as the test metrics. As an example, Figure 1 shows the CSI resource setup and Table 1 lists the different observing locations and their corresponding interference levels. It clearly shows that correct interference level can be only measured at 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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Proposal 1: 

Configure two TPs with colliding CRS and set power offset between CRS and PDSCH for interfering TP.
Proposal 2: 
Reuse Rel-8/9/10 performance requirement as the test metric.
2.3 CQI fading test
In RAN4#66bis meeting, the agreed way forward on CQI fading test is as follows,

· Multiple CSI processing capability is tested in fading CQI test
· CoMP scenario 3 with colliding CRS

· FFS for timing and frequency offset in test setup

· Frequency selective fading [Clause B.2.4] channel for TP1 and wideband fading [EPA5] channel for TP2

· Baseline approach (pending the feasibility study of delta CQI 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

· Alternative option

· Apply Rel-10 reporting accuracy metric upon at least 2 selected CSI processes and distribution metric on other configured CSI processes 
In this section, we provide the preliminary simulation assumption based on the way forward and its simulation results. 
2.3.1 Simulation setup
UE could have CSI processing capability up to 4 CSI processes. Test case should be designed to accommodate the maximum number of CSI process, i.e. 4 CSI processes. Table 2 shows one example of how these CSI processes can be set up with the assumption that transmission power of TP0 is 3 dB higher that the transmission power of TP1 and 9dB TP0 SNR. The CSI resource configuration is given in Figure 2.    
Table 2 Test setup for CQI fading test
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Figure 2 CSI resource configurations for CQI fading test
Table 3 lists the detailed simulation assumption in generating the results. Since CQI fading test is to verify the reporting accuracy of IMR based interference measurement, it is natural to select CSI process 2 as the one to apply the accuracy and distribution requirements since it is able to test the frequency selective interference measurement. Only CQI distribution requirement is then applied on the other configured CSI processes.
Table 3 Simulation assumptions for CQI fading test

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	10
	TM10 OCNG

	Downlink power allocation
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	dB[mW/15kHz]
	-89
	-92
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	Propagation channel
	
	EPA5
	Clause B.2.4 with 
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	Correlation and antenna configuration
	
	ULA High (4 x 2)

	Beamforming Model
	
	As specified in Section B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

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

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

	CSI-RS 0 configuration
	
	0
	N/A

	CSI reference signals 1
	
	N/A
	Antenna ports 15,…,18

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

	CSI-RS 1 configuration
	
	N/A
	5

	Zero-power CSI-RS 0 configuration

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

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 / 0000010000000000
	N/A

	IMR 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	1 /

0010000000000000

	IMR 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0000001000000000
	N/A

	IMR 2 configuration

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

0100000000000000

	CSI process 0 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 0/PUSCH 3-1

	CSI process 1 configuration

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

	CSI process 2 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 1/PUSCH 3-1

	CSI process 3 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 1/IMR 2/PUSCH 3-1

	Cell ID
	
	0
	6

	QCLed CSI-RS
	
	CSI-RS 0
	CSI-RS 1

	QCLed CRS
	
	Cell ID 0
	Cell ID 6

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	Reporting interval (Note 4)
	ms
	5

	CQI delay
	ms
	8

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

	Max number of HARQ transmissions
	
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-1a with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
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 4:
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 subframe SF#0 and #5.
Note 5:      For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.


2.3.2 Simulation results
For the baseline approach, Rel-8/9/10 distribution and accuracy requirements will be reused. Applying specifically to the CQI fading test, we have the following distribution requirements,
For CSI processes 0, 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
For CSI process 1 (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
Table 4 shows the reporting distribution simulation results. It is observed that the wideband median CQI for different CSI processes can be differentiated clearly.
Table 4 Reporting distribution simulation results of CQI fading test
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Proposal 3: 

Confirming the baseline approach and introduce delta CQI requirement.
The reporting accuracy requirements are listed as in the following,

For CSI process 2
· 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
Table 5 shows that reporting accuracy simulation results.
Table 5 Reporting accuracy simulation result

[image: image15.emf]Throughput (Mbps) BLER

9 1.1267 0.4953

0.9184 1.2268

SNR (dB)

Best sub-band CQI

Wideband midian CQI 

throughput (Mbps)

ᵞ


Proposal 4: 

Adopt the proposed simulation assumptions for simulation result alignment.
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: 

Configure two TPs with colliding CRS and set power offset between CRS and PDSCH of interfering TP.

Proposal 2: 

Reuse Rel-8/9/10 performance requirement as the test metric.
For CQI fading test:
Proposal 3: 

Confirming the baseline approach and introduce delta CQI requirement.
Proposal 4: 

Adopt the proposed simulation assumptions for simulation result alignment.
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