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1
Introduction

As a way forward from RAN4#62bis meeting, interested companies were requested to provide further simulation results for the agreed TM9 RI test cases [1].

In the present contribution we provide simulation results for the rank adaptation test in eDL-MIMO for both FDD/TDD. We conclude by a proposal for requirements. 
Note that this contribution is essentially a resubmission of [2].
2 
Simulation results in FDD
The simulations are carried out according to the setup provided in [4]. Throughput ratio of rank adaptation and fixed rank-1 for Gamma 1 and fixed rank-2 for Gamma 2 are presented in Figure 1and Figure 2 for low and high antenna correlation in FDD. Table 1 presents the summary results at the test points agreed in [3].
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Figure 1: Throughput ratio between rank adaptation and fixed rank in low correlation and FDD.
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Figure 2: Throughput ratio between rank adaptation and fixed rank in high correlation and FDD.
Table 1: Summary of results (FDD).
	
	
	SNR
	Gamma1
	Gamma2

	Low Correlation
	Test1
	0
	0.98
	1.35

	
	Test2
	20
	1.15
	0.99

	High Correlation
	Test3
	20
	0.98
	1.30


Based on the simulation results presented above but also considering that fact that enhanced receiver can improve rank-2 throughput over rank-1, we propose the following requirements:
Table 2: Proposal for requirements (FDD).
	
	
	SNR
	Gamma1
	Gamma2

	Low Correlation
	Test1
	0
	-
	1.00

	
	Test2
	20
	1.05
	-

	High Correlation
	Test3
	20
	0.90
	-


2 
Simulation results in TDD

The simulations are carried out according to the setup provided in [4] apart from the uplink/downlink configuration which was set to 2 instead of 1. This is in-line with the other CQI test cases as well as the Release 8/9 rank adaptation test case since it allows using DL subframes 3, 4, 8 and 9 instead of only 4 and 9 in uplink/downlink configuration 1. 

Throughput ratio of rank adaptation and fixed rank-1 for Gamma 1 and fixed rank-2 for Gamma 2 are presented in Figure 3 and Figure 4 for low and high antenna correlation in TDD. Table 2 presents the summary results at the test points agreed in [3].
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Figure 3: Throughput ratio between rank adaptation and fixed rank in low correlation and TDD.
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Figure 4: Throughput ratio between rank adaptation and fixed rank in high correlation and TDD.

Table 2: Summary of results (TDD).
	
	
	SNR
	Gamma1
	Gamma2

	Low Correlation
	Test1
	0
	0.94
	1.2

	
	Test2
	20
	1.17
	0.94

	High Correlation
	Test3
	20
	0.98
	1.21


Based on the simulation results presented above but also considering that fact that enhanced receiver can improve rank-2 throughput over rank-1, we propose the following requirements:

Table 2: Proposal for requirements (TDD).
	
	
	SNR
	Gamma1
	Gamma2

	Low Correlation
	Test1
	0
	-
	1.00

	
	Test2
	20
	1.05
	-

	High Correlation
	Test3
	20
	0.90
	-


4
Conclusions
For both FDD and TDD we propose the following requirement for the eDL-MIMO rank adaptation test:
· Test 1, SNR= 0dB low correlation, 2= 1.00

· Test 2, SNR= 20dB low correlation, 1= 1.05

· Test 3, SNR= 20dB high correlation, 1= 0.90
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