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1 Introduction

The CQI reporting for NAICS was discussed in previous meetings and the agreement made in RAN4#75 is listed below.

Online agreements
· Agreed Proposal 4: Specify at least one NAICS test for CQI reporting.
· Agreed Proposal 4a: Test purpose: CQI robustness for NAICS to ensure CQI reporting not worse than MMSE-IRC CQI reporting under non-NAICS favorable condition assuming NAICS receiver is used for demodulation.
Evening adhoc agreements

· For the parameters specified in Table 9.8.5.1.1-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.8.5.1.1-2 and by the following 
· a)the ratio of throughput with NAICS assistance information obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources with specified  and that obtained when the NAICS assistance information is not sent to the UE when transmitting the transport format indicated by each reported wideband CQI index shall be ≥ g ;
· Agree in concept (actual wording TBD) the wording above.
· Need to further discuss the wideband CQI and the actual gamma value.
In this contribution test proposal and results are provided for NAICS CQI reporting.
2 Basic CQI test structure
From the agreements made so far the basic CQI test structure is based on the proposal from [2] to have a relative throughput ratio on TP with follow CQI with NAICS assistant signaling divided by TP with follow CQI without NAICS assistant signaling as following. 
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The consideration of having the ratio X <=1 (e.g. X= 0.95) for robustness test is to ensure potentially a more advanced receiver with better performance than normal baseline IRC receiver but without any need of assistant information in the denominator is not punished so certain level of margin on the ratio could be considered here in the test structure of robustness. The detailed test structure with interference model and other test scenarios for CQI robustness is proposed in [1] with what results to show as following.
TP curves with follow CQI to be provided as following
· TP1-1: NAICS signaling is configured with NAICS receiver on demod +  NAICS receiver on CQI (Note 1)
· TP1-2: NAICS signaling is configured with NAICS receiver on demod +  NAICS receiver (up to UE implementation) on CQI with fallback mode switched off
· TP2-1: NAICS signaling is configured with NAICS receiver on demod +  MMSE-IRC receiver on CQI (Note 1)
· TP2-2: NAICS signaling is configured with NAICS receiver on demod +  MMSE-IRC receiver on CQI with fallback mode switched off
· TP3: NAICS signaling is not configured with MMSE-IRC receiver on both demod and CQI (up to UE implementation to perform pure blind detection to get better performance or not)
· Note 1: Up to UE implementation
Relative throughput ratio are used
· Gamma1-1=TP1-1/TP3
· Gamma1-2=TP1-2/TP3
· Gamma2-1=TP2-1/TP3
· Gamma2-2=TP2-2/TP3
· Notes: 
· The minimum results to be provided are TP1-1, TP3 and Gamma1-1 which could be used for alignment purpose and requirement setup.
· The other TPs and Gammas are only for information as a configured setup in order to provide a reference and subject to each company’s wish to provide or not.
3 Simulation results
The following chapters show results for the following scenarios for all available TMs as following with low INR configured.
Figure 1: TP results with gamma for TM4/4/4 on random PMI with fixed rank 1 16QAM interferers

Figure 2: TP results with gamma for TM9/9/9 on random PMI with fixed rank 1 16QAM interferers

Figure 3: TP results with gamma for TM10/9/9 on random PMI with fixed rank 1 16QAM interferers

Figure 4: TP results with gamma for TM4/4/4 on random PMI with fixed rank 2 64QAM interferers

Figure 5: TP results with gamma for TM9/9/9 on random PMI with fixed rank 2 64QAM interferers

Figure 6: TP results with gamma for TM10/9/9 on random PMI with fixed rank 2 64QAM interferers
Figure 7: TP results with gamma for TM4/4/4 on random PMI with randomized interferers

Figure 8: TP results with gamma for TM9/9/9 on random PMI with randomized interferers

Figure 9: TP results with gamma for TM10/9/9 on random PMI with randomized interferers
Figure 10: TP results with gamma for TM4/4/4 on follow PMI with fixed rank 1 16QAM interferers

Figure 11: TP results with gamma for TM9/9/9 on follow PMI with fixed rank 1 16QAM interferers

Figure 12: TP results with gamma for TM10/9/9 on follow PMI with fixed rank 1 16QAM interferers

Figure 13: TP results with gamma for TM4/4/4 on follow PMI with fixed rank 2 64QAM interferers

Figure 14: TP results with gamma for TM9/9/9 on follow PMI with fixed rank 2 64QAM interferers

Figure 15: TP results with gamma for TM10/9/9 on follow PMI with fixed rank 2 64QAM interferers
Figure 16: TP results with gamma for TM4/4/4 on follow PMI with randomized interferers

Figure 17: TP results with gamma for TM9/9/9 on follow PMI with randomized interferers

Figure 18: TP results with gamma for TM10/9/9 on follow PMI with randomized interferers
3.1 Random PMI with fixed Rank 1 and 16QAM on interfering cells
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Figure 1 TP results with gamma for TM4 on random PMI with fixed rank 1 16QAM interferers
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Figure 2 TP results with gamma for TM9 on random PMI with fixed rank 1 16QAM interferers
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Figure 3 TP results with gamma for TM10 on random PMI with fixed rank 1 16QAM interferers

3.2 Random PMI with fixed Rank 2 and 64QAM on interfering cells
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Figure 4 TP results with gamma for TM4 on random PMI with fixed rank 2 64QAM interferers
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Figure 5 TP results with gamma for TM9 on random PMI with fixed rank 2 64QAM interferers
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Figure 6 TP results with gamma for TM10 on random PMI with fixed rank 2 64QAM interferers

3.3 Random PMI with randomized interference on interfering cells

[image: image14.png]TP [Mbps]

25 T

TM4/4/4, follow_pmi=0, rand_interf=1
T T T T T

TP3

-6 -4 -2 0 2 4 6

SINR [dB]

12



 [image: image15.png]TP [Mbps]

TM4/4/4, follow_pmi=0, rand_interf=1
T T T T T

1.05 T . .
1
0.95 - 1
0.9 1
0.85 1
0.8 i
0.75 1
L gammal-1
0.7 gammal-2
gammaz2-1
gammaz2-2
0.65 L L L L L 1
-6 -4 -2 2 4 8 10 12

SINR [dB]












(a) TP













(b) gamma

Figure 7 TP results with gamma for TM4 on follow PMI with randomized interferers
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Figure 8 TP results with gamma for TM9 on random PMI with randomized interferers
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Figure 9 TP results with gamma for TM10 on random PMI with randomized interferers

3.4 Follow PMI with fixed Rank 1 and 16QAM on interfering cells
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Figure 10 TP results with gamma for TM4 on follow PMI with fixed rank 1 16QAM interferers
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Figure 11 TP results with gamma for TM9 on follow PMI with fixed rank 1 16QAM interferers [image: image24.png]TP [Mbps]
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Figure 12 TP results with gamma for TM10 on follow PMI with fixed rank 1 16QAM interferers
3.5 Follow PMI with fixed Rank 2 and 64QAM on interfering cells
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Figure 13 TP results with gamma for TM4 on follow PMI with fixed rank 2 64QAM interferers
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Figure 14 TP results with gamma for TM9 on follow PMI with fixed rank 2 64QAM interferers
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Figure 15 TP results with gamma for TM10 on follow PMI with fixed rank 2 64QAM interferers

3.6 Follow PMI with randomized interference on interfering cells
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Figure 16 TP results with gamma for TM4 on follow PMI with randomized interferers
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Figure 17 TP results with gamma for TM9 on follow PMI with randomized interferers
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Figure 18 TP results with gamma for TM10 on follow PMI with randomized interferers

3.7 Summary of results

From the above figures it proves the proposed test structure could verify the robustness of NAICS receiver with follow CQI. There is no obvious difference between the fixed and randomized interferers nor the follow or random PMI so it’s proposed to use randomized interference with follow PMI for such test.

Proposal 1: Use the proposed scenario and agreed test structure for NAICS CQI robustness test with randomized interference model and follow PMI.
From our results to use gamma=1 is sufficient. But it has been discussed during offline discussions that potentially a better IRC receiver in the denominator shouldn’t be punished that certain more advanced receiver would achieve a better performance than normal IRC without any assistant information. This consideration should be respected in the way that gamma could be set smaller than 1 with certain margin to allow a better IRC performance.  So we propose to use gamme=0.95 for the final requirement. Since such ratio is already a relative throughput ratio there is no need to add extra margin for it.
Proposal 2: Set Gamma=0.95 without extra margin needed to ensure the robustness of NAICS receiver in the meanwhile not to push the more advanced baseline receiver for all TM4/4/4, TM9/9/9 and TM10/9/9 tests.
And for the gain test as observed in [3] it’s less than 1dB gain for the QPSK rank 1 interferer case which is supposed to gain most NAICS gain that is not sufficient to define proper CQI gain test so we propose no need to define CQI gain test for NAICS.
Proposal 3: No CQI gain test is needed as no sufficient CQI reporting gain is observed.

4 Conclusion

This contribution provides analysis of the test purpose of NAICS CQI reporting and test metric to verify the purposes with the following observations and proposals.
Proposal 1: Use the proposed scenario and agreed test structure for NAICS CQI robustness test with randomized interference model and follow PMI.

Proposal 2: Set Gamma=0.95 without extra margin needed to ensure the robustness of NAICS receiver in the meanwhile not to push the more advanced baseline receiver for all TM4/4/4, TM9/9/9 and TM10/9/9 tests.
Proposal 3: No CQI gain test is needed as no sufficient CQI reporting gain is observed.
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