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1
Introduction
In RAN4#53 meeting, minimum throughput ratio requirements for the Rank Indicator verification test (Section 9.5.1.1 of [1]) are agreed and recorded in [2]. As one of the agreed ways forward, companies are invited to check the feasibility of these tentative requirements (assuming HARQ=4) listed in Table 1:
Table 1: Tentative minimum requirements (FDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	[1.05]
	
N/A

	2
	[1.0]
	N/A
	[1.2]


In [3], it identified some HARQ scheduling behaviour are still left unspecified in the following scenarios and invited companies to supply simulation results assuming HARQ=1 (no HARQ re-transmission).
· a failing initial transmission of rank one, followed by a report of rank two
· initial transmission with rank two and both CW failing, then reported (recommended) rank one for retransmission

In this contribution, we provide further RI reporting results with implementation margin for HARQ=4 and assuming no re-transmission. In the conclusion section, we also clarify our simulation scheduling behaviour for the above two identified scenarios when HARQ re-transmission is enabled and provide our view of way forward.
2
Simulation Results
In Figure 1 and Table 2, throughput ratio curves and results summary for FDD are provided assuming HARQ=4, respectively. Comparing to the requirements in Table 1, the tentative agreed values would seem feasible.
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Figure 1 – Throughput Ratio results for low antenna correlation (HARQ=4)

Table 2: Simulated throughput ratio results for RI reporting test points (HARQ=4)
	Throughput Ratio
	Test 1
	Test 2
	Test 3

	UE Reported RI:fixed rank 1
	N/A
	1.31
	N/A

	UE Reported RI:fixed rank 2 
	1.08
	N/A
	1.22


In Figure 2 and Table 3, throughput ratio curves and results summary for FDD are provided assuming HARQ=1, respectively.
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Figure 2 – Throughput Ratio results for low antenna correlation (HARQ=1)

Table 3: Simulated throughput ratio results for RI reporting test points (HARQ=1)
	Throughput Ratio
	Test 1
	Test 2
	Test 3

	UE Reported RI:fixed rank 1
	N/A
	1.15
	N/A

	UE Reported RI:fixed rank 2 
	1.25
	N/A
	1.23


3
Conclusion
In this contribution, RI reporting impairment results are presented for both HARQ=4 and no HARQ re-transmission. Based on these results, tentative requirements agreed in the last meeting still seem feasible for the configuration of HARQ=4. For the two identified scenarios where companies are invited to clarify their simulated scheduling behaviour when HARQ re-transmission is enabled, we provide our description below.

· For the scenario of “a failing initial transmission of rank one, followed by a report of rank two”, re-transmission of the initial CW is scheduled in the next appropriate time instance (aligning with its original HARQ process number) and an immediate new CW transmission in the other layer in the next subframe.
· For the other scenario of “initial transmission with rank two and both CW failing, then reported (recommended) rank one for retransmission”, BS schedules re-transmission for one of the CW and immediately suspends transmission for the other in the next subframe. It will then resume the re-transmission for the suspended CW when the reported (recommended) rank two is received.
So far, it is unclear about the simulation assumptions for the BS scheduling behaviour among companies in the two identified scenarios. We recommend to adopt HARQ=1 (no re-transmission) for the simplicity of requirement setting and a more consistent interpretation of the scenario across companies. Otherwise we believe it is will also necessary to specify the number of HARQ processes used as it would most certainly has an impact on throughput performance in the second scheduling scenario. This would also require companies’ further checking, and hence one more meeting delay.
Based on the results shown in this contribution, the already agreed tentative requirements seemed feasible for both cases of HARQ=4 and no HARQ re-transmission. Therefore, one way forward could be to invite companies to verify these already tentative requirements for HARQ=1 until the next meeting.
4
References
[1]
R4-094905 Minutes from the LTE UE demodulation and CSI Ad-Hoc (Nokia)
[2]
TS36.101 v8.8.0 (2009-12), “User Equipment (UE) radio transmission and reception”

[3]
RAN4 email reflector, 13-Feb-2010, “HARQ and the RI test” (ST-Ericsson)
