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1. Introduction
In RAN4#63, it was agreed that RI reporting test is needed. In addition, tentative framework of RI test evaluation was discussed [1-4] and a simulation assumption was agreed [5]. In this contribution, our link level simulation results for evaluating eICIC RI reporting are provided according to the agreed simulation assumption.
2. Simulation results
The simulation assumption is based on [5]. In addition, the followings are assumed in the simulation.

· Rel-8/9 baseline receiver
· Table A.4-3a for transport format corresponding to each CQI index
2.1. Results for 1 HARQ transmission

Figure 1 shows BLER for follow RI, fixed RI=2 and fixed RI=1 with 1 HARQ transmission. Figure 2 shows 2=TFollowRI/TFixedRI=2 and 1=TFollowRI/TFixedRI=2. Table 1 shows 2 at 0dB and 1 at 20dB. From the results, considering that the target BLER is 10% for link adaptation, the BLER is somewhat low especially for fixed RI=1. The reason would be the CQI mismatch due to two NOC noise level. From the table 1, however, 2 and 1 meet the Rel-8 requirement for low correlation. Hence if we use the same test metric, requirements and test points as those for Rel-8, eICIC RI reporting test in low correlation condition seems feasible under the interference level with EI/NOC1 = 10dB and EI/NOC2 = 6dB.
Observation 1: eICIC RI reporting test in low correlation condition seems feasible under the interference level with EI/NOC1 = 10dB and EI/NOC2 = 6dB if the same test metric, requirements and test points as those for Rel-8 are used.
	[image: image1.emf]0.001

0.010

0.100

1.000

0 2 4 6 8 10 12 14 16 18 20

BLER

Es/Noc2 [dB]

FollowRI

FixedRI=2

RixedRI=1


(a) ABS pattern Option 1
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(b) ABS pattern Option 2


Figure 1  BLER for follow RI, fixed RI=2 and fixed RI=1 with 1 HARQ transmission
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(a) ABS pattern Option 1
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(b) ABS pattern Option 2


Figure 2  2 and 1 with 1 HARQ transmission

Table 1  2 at 0dB and 1 at 20dB
	Option 1
	Option 2

	2 at 0dB
	1 at 20dB
	2 at 0dB
	1 at 20dB

	1.51
	1.17
	1.51
	1.17


In order to further investigate the CQI mismatch due to two NOC noise level and the compensation effect caused by CRS interference, the following cases are evaluated.
· Case 1: Without interference cell but two NOC noise level is still maintained.

· Case 2: With interference cell, single NOC noise level i.e. EI/NOC1 = EI/NOC2 = 6dB
In the first case, UE still underestimate CQI. But the compensation effect will be no longer expected. The second case is an extreme case where NOC1 and NOC2 are the same. In this case, no CQI mismatch will be expected. Figure 3 shows BLER for case 1 and case 2. The BLER for case 1 is much lower than those with interference cell and two NOC noise level (dotted line) since CQI is pessimistic and there is no compensation effect caused by CRS interference. It is noted that the BLER for case 1 in fixed RI=1 is always zero. Although the number of REs which are overlapped with CRS interference is few (600 REs out of 6000 PDSCH REs), the impact on BLER is large. The BLER for case 2 is several to ten times higher than those with interference cell and two NOC noise level (dotted line) due to optimistic CQI. The impact of CQI mismatch is large under the interference level condition.
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(a) Without interference, two NOC noise level
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(b) With interference cell, single NOC noise level

Figure 3  BLER results
2.2. Results for 4 HARQ transmissions
Figure 4 and Figure 5 show BLER for the first transmission and  values with 4 HARQ transmissions respectively. There is no big difference in BLER performance for initial transmission between 1 HARQ transmission and 4 HARQ transmissions. As for , 2 performance is flatter than that for 1 HARQ transmission. Table 1 shows 2 at 0dB and 1 at 20dB. Although 2 is smaller than that for 1 HARQ transmission, Rel-8 requirements can be met.

Observation 2: 1 and 2 with 4 HARQ transmissions meet the same requirements as those for Rel-8.
	[image: image7.emf]1.0E-03

1.0E-02

1.0E-01

1.0E+00

0 2 4 6 8 10 12 14 16 18 20

BLER

Es/Noc2 [dB]

FollowRI

FixedRI=2

FixedRI=1


(a) ABS pattern Option 1
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(b) ABS pattern Option 2


Figure 4  BLER for follow RI, fixed RI=2 and fixed RI=1 with HARQ retransmission
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(a) ABS pattern Option 1
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(b) ABS pattern Option 2


Figure 5  2 and 1 with HARQ retransmission

Table 2  2 at 0dB and 1 at 20dB
	Option 1
	Option 2

	2 at 0dB
	1 at 20dB
	2 at 0dB
	1 at 20dB

	1.13
	1.17
	1.20
	1.19


3. Conclusion

In this contribution, simulation results for evaluating RI reporting test in eICIC have been provided. From the simulation results, the followings can be observed.
Observation 1: eICIC RI reporting test in low correlation condition seems feasible under the interference level with EI/NOC1 = 10dB and EI/NOC2 = 6dB if the same test metric, requirements and test points as those for Rel-8 are used.
Observation 2: 1 and 2 with 4 HARQ transmissions meet the same requirements as those for Rel-8.
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