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1 Introduction
In previous RAN4 meetings, the need of RI test for eICIC was discussed and finally concluded that such a test case is needed to ensure that rank adaption can be beneficially exploited in ABS subframes[1]. In RAN4 #63AH, further discussions were focused on simulation assumptions and methodologies of RI test [2-4]. With the agreed way forward captured in [5], a tentative simulation framework was determined to evaluate the feasibility of RI testing[6].
In this contribution, we provide our simulation results and proposals for the definition of RI reporting test. It is suggested that these proposals could be considered to facilitate future discussions.

2 Simulation Assumptions
According to the conclusions in [5], it was agreed to use Rel-8/9/10 RI Test 1 and Test 2 as a start point to investigate its feasibility by evaluating the effect of CQI mismatch on the relative throughput gain and BLER. Based on this agreement, BLER for fixed rank RI=1 and RI=2 as well as (1 and (2 in ABS subframes shall be tested. The simulation assumptions are summarized in Table 1.
Table 1: Simulation assumptions on RI test case for eICIC
	Parameter
	Unit
	Test

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	3

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	Propagation condition and antenna configuration
	
	2 x 2 EPA5 in serving and interfering cell

	Antenna correlation
	
	Low as baseline

	CodeBookSubsetRestriction bitmap
	
	[01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI]

	RI configuration
	
	Fixed RI=1, Fixed RI = 2 and follow RI

	RLM/RRM measurement subframe pattern (serving cell)
	
	[10000000 10000000 10000000 10000000 10000000]

	CSI Subframe Sets (serving cell)
	CCSI,0
	
	Option 1: [11000100 11000000 11000000 11000000 11000000]

Option 2: [10000000 10000000 10000000 10000000 10000000]

	
	CCSI,1
	
	Option 1: [00111011 00111011 00111011 00111011 00111011]

Option 2: [01111111 01111111 01111111 01111111 01111111]

	ABS pattern (interfering cell)
	
	Option 1: [11000100 11000000 11000000 11000000 11000000]

Option 2: [10000000 10000000 10000000 10000000 10000000]

	Maximum number of HARQ transmissions
	
	1 HARQ Tx as baseline

4 HARQ Tx by interested companies

	MCS selection
	
	Based on reported CQI as baseline

	Reporting mode
	
	[PUCCH 1-0]

	PUCCH Report Type for wideband CQI
	
	[4]

	PUCCH Report Type for RI
	
	3

	Reporting periodicity
	ms
	[Npd= 10]

	CQI delay
	ms
	[8]

	Interference Settings
	dB
	EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB


3 Simulation Results for RI Test
In the RI test, the MCS for fixed RI or follow RI is chosen based on the reported CQI. Since BLER criterion in ABS is not a reliable test metric, the CQI mismatch may affect the accuracy of reported RI. Figure 1 depicts the BLER performance of the first HARQ transmission for fixed rank 1 and rank 2. Simulation assumptions are in accordance to Table 1. 
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(a) fixed RI=1                                                           (b) fixed RI=2
Figure 1 BLER of the first HARQ transmission with fixed RI
In Figure 1, it can be seen that the BLER performance of fixed rank1 and rank2 are in the range of [0, 0.15] and [0, 0.25] respectively. Therefore, under interference setting of Es/Noc1=10 dB and Es/Noc2=6 dB, the BLER extent of CQI mismatch could be considered acceptable.
Proposal 1: Interference setting of Es/Noc1=10 dB and Es/Noc2=6 dB could be used for RI test since the BLER extent of CQI mismatch could be considered acceptable.
According to the agreed WF in last meeting, the throughput of RI = 1, RI = 2 and follow RI are simulated over ES/Noc2 from 0 dB to 20 dB. In order to mitigate the impact of unreliable CQI, HARQ retransmissions are included in our simulations. Figure 2 shows the result of (1 (follow RI / RI = 1) and (2 (follow RI / RI = 2) with and without HARQ retransmissions.
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(a) without HARQ                                                         (b) with HARQ

Figure 2  Follow RI over fixed RI throughput for TM3
In Figure 2, it can be seen that the (-metric provides a meaningful and straightforward result, in which the curves with HARQ retransmission are more smooth since the influence of inaccurate CQI report is further diluted. Therefore, HARQ procedure needs to be included in the RI test to mitigate the impact of unreliable CQI.

Proposal 2: In order to make the RI test more robust against inaccurate CQI reports, HARQ retransmission should be considered in the RI test case.

4 Conclusion

In this contribution we provide simulation results on the RI test case for non-MBSFN ABS. In particular, we make the following proposals:
Proposal 1: Interference setting of Es/Noc1=10 dB and Es/Noc2=6 dB could be used for RI test since the BLER extent of CQI mismatch could be considered acceptable.

Proposal 2: In order to make the RI test more robust against inaccurate CQI reports, HARQ retransmissions should be considered in the RI test case.

Reference
[1] RAN4 #63 Meeting Report, TSG-RAN4 #63, May 2012

[2] R4-63AH-0003, On RI testing in Rel-10 eICIC, Renesas

[3] R4-63AH-0014, On the RI test case for non-MBSFN ABS, Qualcomm Incorporated
[4] R4-63AH-0121, Discussion on the eICIC RI test, Huawei, HiSilicon
[5] R4-63AH-0122, Meeting minutes of eICIC demodulation and CQI requirements on Monday evening ad hoc, Huawei, HiSilicon.
[6] R4-63AH-0206, Simulation assumptions for evaluating RI reporting in eICIC, Qualcomm Incorporated.
[7] R4-122442, Further considerations on RI test case for non-MBSFN ABS, Qualcomm Incorporated.
_1288433196.unknown

_1405427675.bin

_1405784437.bin

_1405427673.bin

_1405427672.bin

_1288433084.unknown

