3GPP TSG-RAN WG4 Meeting #60bis
R4-115132
Zhuhai, CHINA, 10 – 14 October, 2011
Agenda item:
6.4.1
Source: 
NEC
Title: 
Results and discussion on CQI and RI reporting verification
Document for:
Discussion
1
Introduction
In the RAN4#60 meeting, several way forward reached during the UE Demod ad-hoc session on CSI reporting verification are approved in [1] and a revised version of the framework document for eDL-MIMO (based on CSI-RS) is also approved in [2]. As a result of ad-hoc session agreement, one CR on introducing CQI static channel test (for FDD and TDD) and another CR on introducing single- and multiple-PMI tests for FDD are agreed in [3] and [4], respectively. However, the SNR test points for the CQI static channel tests are still not yet defined.
On finding an appropriate requirement definition for the RI reporting test, a way forward document is approved in [5], requesting simulations to be carried out for both the baseline and realistic advanced receivers. Simulation assumptions and test metrics to be evaluated against are captured in [2]. They are listed again in the followings.
Metric 1: TRA / TR1 ≥ (1
Metric 2: TRA / TR2 ≥ (2

Metric 3: TRA / min(TR1,TR2) ≥ (12

Metric 4: TRA / min(TR1,TR2) ≥ 1 + β|TR2 - TR1| / min(TR1,TR2)
In this contribution, we first provide a short discussion on SNR levels for the agreed CQI static channel tests, then followed by simulation results and discussion on test metrics for the RI reporting test.
2
Discussion
2.1
CQI static channel test
The existing CQI static channel test for dual codeword transmission (based on the CRS) has two sets of SNR test points, 10/11dB and 16/17dB [7]. In each set of test points, it is required that the specified reporting accuracy should be met for at least one of two SNR levels separated by an offset of 1dB. This 1dB offset was chosen due to the 10% BLER point of CQI indexes are roughly separated by 2dB. And since the target coding rate for each CQI index will remain the same for TM9 CQI and RI reporting tests, it is reasonable to retain the 1dB offset level within each set of SNR test points.
In principle, selection of SNR test levels should ideally cover different CQI reporting regions to verify UE’s SINR estimation linearity and accuracy. In the existing CQI reporting tests for two codeword transmission, the two sets of SNR are separated by 6dB, which corresponds to roughly 3 CQI index apart. It would be quite feasible to reuse this separation level and set the SNR test levels at around the switch over point between QPSK to 16QAM (CQI index 6 to 7) and 16QAM to 64QAM (CQI index 9 to 10). Based on our internal performance investigation, we suggest setting these SNR levels as:
	SNR (Note 2)
	dB
	1
	2
	7
	8
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2.2
Further evaluation on different RI requirement definitions
Based on the agreed way forward in [5], RI reporting performance results were simulated for both the baseline (MRC/MMSE) receiver and MLD based advanced receiver. For the provided results in this contribution, simulation assumptions used are slightly different to the ones outline in [2], i.e. 4x2 antenna configuration and a different CodeBookSubsetRestriction bitmap are used. Nevertheless, similar result values and characteristics are not expected to differ. Furthermore, due to the limited time since the last meeting, simulation results provided here mainly focus on resolving the test issue at low SNR.
Due to a large number of result plots, these are not depicted in this text document, but they are collected in the spreadsheet template provided in [8] and attached in this contribution ZIP package. We listed below observations based on our provided results.
Observations
1. Throughput ratio results for test metric 1 (TRA / TR1 ≥ (1) being constantly below or around 1.0 (as expected for both baseline and advanced receiver) has shown to be inadequate to verify whether UE’s RI reporting behavior is correct or not in the low SNR region.
2. For SNR levels of -2dB and below, throughput ratio results for the advanced receiver in test metric 2 (TRA / TR2 ≥ (2) are shown to be less than the baseline receiver, demonstrating that advanced receivers can be disadvantaged if this metric is used for verifying RI reporting performance. However, advanced receiver throughput ratio result is slightly better than the baseline receiver at SNR = 0dB.
3. Based on our results, test metric 3 (TRA / min(TR1,TR2) ≥ (12) has shown to be quite robust in both low or high SNRs, low or high channel corrections, and the baseline or advanced receivers. A reasonable throughput ratio requirement can always be quite easily found.
4. Based on the provided results, β can be any value between 0 and 1 if test metric 4 (TRA / min(TR1,TR2) ≥ 1 + β|TR2 - TR1| / min(TR1,TR2)) is adopted for the baseline receiver. However, the maximum β value can be is 0.6 for the advanced receiver. So this test metric seems quite sensitive to the receiver type. Furthermore, it is not readily clear to us the meaning of this test metric.
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Overall, test metric 3 is the best candidate to go forward with defining requirement definition for the RI reporting test. Results from other implementation should also be considered before finalizing the choice. One last method that could be considered is to define a requirement only based on a pass or fail criterion as opposed to a pre-determined throughput ratio value. That is, for this low SNR test point only, the requirement definition could be set as:

3
Conclusions

In this contribution, we provided a short discussion on SNR levels for the agreed CQI static channel tests, then followed by simulation results and discussion on test metrics for the RI reporting test.
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