
3GPP TSG-RAN WG4 Meeting #59 AH                                                                       R4-113440
Bucharest, Romania, 27 June- 1 July 2011
Source:
Huawei, HiSilicon
Title:
Remaining issues on CQI and PMI test
Agenda item:
5.1.2
Document for:
Discussion
1 Introduction
In RAN4 59 meeting, initial framework on CQI and PMI test was agreed in [1]. In this contribution, we discuss remaining issues, such as SNR testing point for CQI, PUCCH 1-1 submode 1 and submode 2 selection for TDD tests.
2 Test cases
All simulation assumptions used in this contribution are inline with simulation assumptions in [1].
2.1 CQI test
2.1.1 Fading CQI test
For the CQI reporting under fading condition, the remaining issue is SNR testing points for CQI tests. As shown in Figure 1 in frequency non-selectivity CQI test, the BLER falls rapidly right after SNR passes 10 dB due to high 4TX diversity gain in high correlation channel. The possibility of reported CQI falling within [median CQI-1, median CQI +1] decreases when SNR is larger than 10 dB as shown in Figure 1b. So it is reasonable that for Rel-10 tests, SNR testing points can be set to lower values for example: below 10dB. 
Proposal 1:  SNR testing points can be set to lower values, for example: below 10dB due to 4Tx diversity gain.
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Figure 1: PUCCH 1-1 simulation results 
As can be seen from Fig.2, index 0 is mainly selected for W1 (first precoding matrix indicator). If high correlation ULA channel model is adopted, with PMI fixed to index 0, the impact of PMI can be ruled out.

For 8 Tx TDD frequency non-selective CQI test, ULA high can be adopted to exclude the PMI effect [3]. 

Proposal 2: ULA is our preference for frequency non-selectivity CQI test.
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Figure 2: PMI distribution for ULA high in PUSCH 3-1 reporting tests.
The sub-sampled codebook for PUCCH 1-1 submode 1 and submode 2 are adopted in static dual-codeword and frequency non-selective CQI test. In current agreed framework, PMI would be fixed by setting CodeBookSubsetRestriction bitmap. For submode 1, the RI and W1 are jointly coded using 5 bits. In RI =1 and RI =2, W1 values are chosen from {0, 2, 4, 6, 8, 10, 12, 14}. For submode 2, W1 is sub-sampled to 3 bit, with ranges {0, 2, 4, 6, 8, 10, 12, 14}, while W2 is sub-sampled to just 1 bit, with values of {0, 2} for RI =1, {0, 1} for RI = 2. The W1=0 and W2 = 0 are the best PMI for dual-codeword as shown in [4]. If we adopt the ULA high in frequency non-selective CQI test, W1 =0 and W2 =0 are also the best PMI as shown in Figure 2. 
If fixed PMI are adopted for CQI test, it is seemed that PUCCH 1-1 submode 1 and submode 2 can be both used for static dual codeword and frequency non-selectivity test since the prefered codebook index 0 is included in both modes.. 
Proposal 3:  either PUCCH1-1 submode 1 or submode 2 can be used for static dual codeword and frequency non-selective test.
2.2 PMI test

Absolute throughput for FDD 4TX single PMI test is shown in Figure 3a, absolute throughput for FDD 4TX multi-PMI test is shown in Figure 3b and throughput ratio for FDD 4TX single PMI test is shown in Figure 3c. We can find that the requirement of 60% of the maximum throughput obtained at 
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using random precoding can be reused in Rel-10.
Proposal 4: Verification point 
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Figure 3: PMI simulation results 
Regarding the 8Tx multiple PMI measurement in high correlation channel, W1 wideband precoder has main direction and each W2 sub-band precoder has chance to be selected as shown in Figure 4. 
For 8Tx single PMI test, low correlation is proposed to test the W1/W2 precoding gain. For the denominator of the throughput ratio, random W1 and random W2 are used.
For 8Tx multiple PMI test, high correlation is proposed to limit the W1 selection. For the denominator of the throughput ratio, fixed W1 and random W2 are used.
Proposal 5: low correlation, random W1 and random W2 are used for single PMI test; high correlation, fixed W1 and random W2 are used for multiple PMI test.
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Figure 4: 8Tx multiple PMI selection in high correlation

3 Conclusions 
It is proposed that RAN4 takes follow proposals into account when discussing the remaining CQI/PMI issues:

Proposal 1: SNR testing points can be set to lower values, for example: below 10dB due to 4Tx diversity gain.

Proposal 2: ULA is our preference for frequency non-selectivity CQI test.

Proposal 3: either PUCCH1-1 submode 1 or submode 2 can be used for static dual codeword and frequency non-selectivity test.
Proposal 4: Verification point 
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Proposal 5: low correlation, random W1 and random W2 are used for single PMI test; high correlation, fixed W1 and random W2 are used for multiple PMI test.
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