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1. Introduction
It was agreed in RAN#54 to specify the rank indication requirements assuming 1 HARQ transmission [1]. Companies were invited to evaluate the following minimum requirements at the current test points and at points shifted by +1 dB.
· Gamma-2 for Test-1: 1.00

· Gamma-1 for Test-2: 1.05

· Gamma-2 for Test-3: 1.10

In the present contribution we provide simulation results reflecting these agreements.

The document is a revision of R4-101124, correcting an error in the simulation setup and analyzing the impact of the ACK/NACK feedback mode.
2. Simulation results
The simulations are carried out as specified in chapter 9.5 of 36.101 v.8.9.0, with the exception of one HARQ transmission.

2.1. FDD

The FDD results for the low and high antenna correlation are shown in Figures 1 and 2, respectively:
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Figure 1 – RI performance: low antenna correlation, FDD mode
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Figure 2 - RI performance: high antenna correlation, FDD mode
2.2. TDD – ACK/NACK multiplexing
The TDD results for the low and high antenna correlation, assumed ACK/NACK multiplexing, are shown in Figures 3 and 4. Note that Figure 5 is just a zoomed version of figure 4, showing the performance around the test point.
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Figure 3 - RI performance: low antenna correlation, TDD mode, ACK/NACK multiplexing
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Figure 4 - RI performance: high antenna correlation, TDD mode, ACK/NACK multiplexing
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Figure 5 - RI performance: high antenna correlation, TDD mode, ACK/NACK multiplexing

2.3. TDD – ACK/NACK bundling
The TDD results for the low and high antenna correlation, assumed ACK/NACK bundling, are shown in Figures 5 and 6:
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Figure 6 - RI performance: low antenna correlation, TDD mode, ACK/NACK bundling
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Figure 7 - RI performance: high antenna correlation, TDD mode, ACK/NACK multiplexing

3. Summary and conclusions

The Gamma values are summarized in Table 1:

Table 1- Summary of the Gamma values
	
	SNR
	tent. req
	gamma

	
	
	
	FDD
	TDD
muxing
	TDD bundling

	Test-1
(gamma-2)
	0 dB
	1.00
	1.10
	1.27
	1.23

	
	1 dB
	
	1.10
	1.22
	1.23

	Test-2
(gamma-1)
	20 dB
	1.05
	1.14
	1.17
	1.17

	
	21 dB
	
	1.17
	1.20
	1.20

	Test-3
(gamma-2)
	20 dB
	1.10
	1.51
	1.50
	1.60

	
	21 dB
	
	1.47
	1.45
	1.55


There seems to be no apparent reason to adopt the alternative “+1 dB” test points. It is obvious that the Gamma-1 in Test-2 will increase and the Gamma-2 in Test-3 will decrease in the case of higher SNR, but considering the currently agreed minimum requirements, there should be enough margin to account possible differences in the UE implementation. Adopting a higher SNR level for Test-1 seems not to be necessary either, as the Gamma-2 is rather stable at this region.
Furthermore it seems feasible to adopt the tentatively agreed requirements for both FDD and TDD, assuming 1 HARQ transmission. 

In the light of the results shown in this contribution, it would also seem feasible to retain the current assumption for the ACK/NACK feedback mode (multiplexing) for the agreed test points. It can be however seen from Table 1 that the Gamma becomes very high in the case of high antenna correlation and low SNR due to the ACK/NACK multiplexing. On the other hand such behaviour is not present in the case of bundling mode due to the beteer correlation between bundled ACK/NACKs. The behavior is very similar to what is shown in [2], although the impact on the agreed test points is more subtle. We hence support changing the feedback mode to bundling. Based on the simulation results there seems to be however no need to reduce the subframe allocation i.e. the option 2 from [2] could  be adopted:
Option2: Revise the feedback mode to bundling and keep current downlink subframes scheduling.
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