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1. Introduction

In RAN4#62bis meeting, the simulation results for eICIC CQI test in TM1 and TM2 were provided by companies, and the definition of CQI tests was extensively discussed but there were still some remaining issues. In this contribution, we re-simulated eICIC TM2 CQI reporting and provided the relevant proposals.
2. Simulation results and analysis
Simulation assumptions are based on the document [1] and [2]. TM2 CQI reporting for eICIC was re-simulated under interference model Alternative 1 (two Noc levels Es_i/Noc1= 10, Es_i/Noc2 = 6 dB). And the same static channel [1 j; 1 -j] was used for both serving cell and interference cell in simulation. Simulation results are shown as following.
Table 1 presents the results for the median CQI and +/-1 in ABS subframes.
Table 1: simulation results for ABS (TM2, Alt1, static channel, baseline receiver)
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI
	BLER of median CQI and +/-1
	Rel-8/9 requirement

	
	
	
	-1
	0
	1
	

	1
	6
	6(100%)
	0
	0
	1
	Pass

	3
	7
	7(100%)
	0
	0
	1
	Pass

	5
	8
	8(100%)
	0
	0
	0.9263
	Pass

	7
	9
	9(100%)
	0
	0
	0.0756
	Fail

	9
	10
	10(100%)
	0
	0
	0.9756
	Pass

	11
	11
	11(89.6%) 12(10.4%)
	0
	0
	0.9712
	Pass

	13
	12
	12(100%)
	0
	0
	1
	Pass

	15
	13
	13(95.6%) 14(4.4%)
	0
	0.0028
	1
	Pass


Table 2 presents the results for the median CQI and +/-1 in non-ABS subframes.

Table 2: simulation results for non-ABS (TM2, Alt1, static channel, baseline receiver)

	SNR(dB)
	Index of median CQI
	Percentage of reported CQI
	BLER of median CQI and +/-1
	Rel-8/9 requirement

	
	
	
	-1
	0
	1
	

	1
	2
	2(100%)
	0.3722
	0.3722
	0
	Fail

	3
	3
	2(4%) 3(96%)
	0
	0.0011
	1
	Pass

	5
	4
	4(100%)
	0
	0
	1
	Pass

	7
	5
	5(100%)
	0
	0
	1
	Pass

	9
	6
	6(100%)
	0
	0
	1
	Pass

	11
	7
	7(100%)
	0
	0
	0.9994
	Pass

	13
	8
	8(100%)
	0
	0
	0.7788
	Pass

	15
	9
	9(100%)
	0
	0
	0.9966
	Pass


BLER criterion

As can be known from simulation results, for ABS subframes, BLER of median CQI and CQI+/-1 at the only SNR of 7 dB are all less than 0.1. At other SNR points, BLER of median CQI is less than 0.1 and BLER of median CQI+1 is more than 0.1. So BLER of reported CQI in ABS subframes can fulfil Rel-8/9 criterion except SNR of 7 dB for eICIC TM2 CQI test. For non-ABS subframes, index of reported CQI at SNR of 1 dB is 2 which is the lowest MCS level and BLER is more than 0.1. It indicates that the data in any MCS cannot be demodulated completely due to the strong interference in lower SNR level. At other SNR points, BLER of median CQI is less than 0.1 and BLER of median CQI+1 is more than 0.1. So BLER of reported CQI in non-ABS subframes can fulfil Rel-8/9 criterion except SNR of 1 dB for eICIC TM2 CQI test.
Observation: For eICIC TM2 CQI test, BLER of reported CQI in ABS subframes can fulfil Rel-8/9 criterion except SNR of 7 dB. And BLER of reported CQI in non-ABS subframes can fulfil Rel-8/9 criterion except SNR of 1 dB.

As above, except SNR 7 dB on ABS and SNR 1 dB on non-ABS, eICIC CQI test for TM2 might be implemented normally based on the original BLER criterion. In other words, avoiding SNR 7 dB on ABS and SNR 1 dB on non-ABS, Rel-8/9 BLER criterion might be re-used for eICIC TM2 CQI test.
Proposal 1: Avoiding SNR 7 dB on ABS and SNR 1 dB on non-ABS, Rel-8/9 BLER criterion might be re-used for eICIC TM2 CQI test.
CQI difference

According to Table 1 and 2, the difference of reported median CQI of ABS and non-ABS is presented as following.

Table 3: CQI difference of ABS and non-ABS
	SNR(dB)
	1
	3
	5
	7
	9
	11
	13
	15

	CQI difference
	4
	4
	4
	4
	4
	4
	4
	4


From Table 3 we can see that the CQI difference of ABS and non-ABS is stable for all the test SNR points and this value is 4. Hence, we proposed to set CQI difference of ABS and non-ABS to 4.
Proposal 2: CQI difference of ABS and non-ABS could be set to 4.
Subframe #0 and #5
In last meeting, it was considered whether or not Subframe #0 and #5 should be scheduled or measured for CQI test. Introduction of Subframe #0 and #5 for CQI test will generate some problems:
Firstly, PSS/SSS/PBCH is transmitted in Subframe #0. If Subframe #0 and #5 are measured in eICIC CQI test, time-frequency resource with PSS/SSS/PBCH needs to be considered. In current CQI test, there is no measurement reference channel corresponding to each CQI index for this subframe configuration. If this MRC is defined, the code rate of Subframe #0 would be a little different from other subframes. It would be required to re-measure the SINR threshold corresponding to the point of CQI 1~15 BLER 0.1. So, introduction of new MRC for eICIC CQI test will bring more work.
Secondly, if Subframe #0 and #5 are measured in eICIC CQI test, ABS pattern needs to be re-designed to protect SIB-1. The current ABS pattern [10101010] is a bitmap to one radio frame except Subfame #0 and #5 and its form is simple. Re-design for ABS pattern will lead to a more complex structure. And the reporting period might be changed because of the new ABS pattern. This will make the test operation more complex.
Thirdly, the definition of R10 eICIC CQI test should be consistent with Rel-8/9. Subframe #0 and #5 are not scheduled or measured for Rel-8/9 CQI test and even for R10 eDL-MIMO CQI test. Therefore, it is not necessary to measure Subframe #0 and #5 for eICIC CQI test.
Proposal 3: Subframe #0 and #5 should not be measured for eICIC CQI test.
3. Conclusions
In this contribution, we re-simulated eICIC CQI reporting and provided the initial simulation results. And the relevant observations and proposals were summarized:
Observation: For eICIC TM2 CQI test, BLER of reported CQI in ABS subframes can fulfil Rel-8/9 criterion except SNR of 7 dB. And BLER of reported CQI in non-ABS subframes can fulfil Rel-8/9 criterion except SNR of 1 dB.

Proposal 1: Avoiding SNR 7 dB on ABS and SNR 1 dB on non-ABS, Rel-8/9 BLER criterion might be re-used for eICIC TM2 CQI test.

Proposal 2: CQI difference of ABS and non-ABS could be set to 4.

Proposal 3: Subframe #0 and #5 should not be measured for eICIC CQI test.
4. References

[1] R4-122045, Meeting minutes for eICIC demod ad hoc session, Huawei, HiSilicon
[2] R4-116302, Simulation assumptions for evaluating eICIC CQI tests, Intel Corporation
