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1. Introduction

In RAN4 #86bis meeting a Way forward on UE CSI for FeCoMP was agreed [1]. The following agreements on the CSI reporting requirements were made:

	· Previous agreements

· Antenna configuration: 2x2 ULA Low antenna correlation (for TP1-UE and TP2-UE links)

· Test setup includes 2 TPs (serving TP1 and TP2)

· No time/frequency offset between the TPs

· Colliding CRS patterns with Different Cell IDs

· CSI-RS configuration

· UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

· 2 CSI-RS antenna ports are configured for each NZP CSI-RS resource

· ZP CSI-RS configurations are aligned among TPs

· CSI reporting assumptions:

· Aperiodic CSI reporting

· Fixed RI and CQI per TP (fixed reference channel): Rank 1, 16QAM, MCS 13

· Follow PMI and CRI

· Proposal

· Power imbalance between TP1 and TP2 is equal to [6,9] dB

· Codebook subset restriction per NZP CSI-RS resource: 001111

· TDD mode: UL/DL configuration 2 and special subframe type 4

· Test metrics

· Test metric #1:
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 is the throughput obtained at SNR1 using the CRI configured according to the CSI UE report
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· Purpose: Verify that CRI2 reporting provides performance improvement over CRI 0,1 reporting

· Test metric #2:

· CRI2 reporting probability: For SNR1 CRI2 shall be reported more than αCRI2 % of the time. 

· αCRI2 = FFS

· Purpose: Verify that CRI2 is correctly reported in the high SNR range

· Test metric #3:

· CRI0 reporting probability: For SNR2 CRI0 shall be reported more than αCRI0 % of the time. 

· αCRI0 = FFS

· Purpose: Verify that CRI0 is correctly reported in the low SNR range

· Test points

· SNR1 corresponds to [70, 90]% of the maximum throughput using the CRI configured according to the CSI UE report

· SNR2 corresponds to [70, 90]% of the maximum throughput under assumption of single TP1 transmission


In this paper we provide our view on the FeCoMP CSI reporting test case design and provide simulation results.
2. Discussion
In the previous RAN4 meeting 3 metrics were defined for FeCoMP CSI requirements:
· Metric #1: Throughput ratio γ between “Follow CRI” case and “Fixed TP1” case for [70, 90]% of the maximum “Follow CRI” throughput

· Metric #2: CRI2 reporting probability αCRI2 for [70, 90]% of the maximum of “Follow CRI” throughput

· Metric #3: CRI0 reporting probability αCRI0 for [70, 90]% of the maximum of “Fixed TP1” throughput
And the following open questions are still open

· Test setup: Power imbalance between TP1 and TP2 is equal to 6 or 9 dB
· SNR point for Metric #1 and #2: 70% or 90% of the maximum of “Follow CRI” throughput
· SNR point for Metric #3: 70 or 90% of the maximum of “Fixed TP1” throughput
· Final CSI requirements: Throughput ratio γ, CRI2 reporting probability αCRI2 and CRI0 reporting probability αCRI0
In Section 3 we provide simulation results for different scenarios and various test metrics.

Test setup

As for power imbalance value for FeCoMP CSI reporting test, from simulation results we can observe the following:

· Test Metric #1 is same for both power imbalance values (1.4 for 70% point and 1.8 for 90% point)

· Test Metric #2 is rather similar for both power imbalance values (67%, 89% for 6 dB and 56%, 85% for 9 dB)

· Test Metric #3 is more testable for scenarios with 9 dB power imbalance (89%,87% for 9 dB in comparison with 67%, 65% for 6 dB)
Therefore, if test metrics #1 and #2 do not depend on power imbalance and test metric #3 is more testable for scenarios with 9 dB power imbalance then we suggest for define CSI reporting requirements for such scenarios.
Proposal #1:
Define FeCoMP CSI requirements under assumption of 9 dB power imbalance between TP1 and TP2
SNR point for Metric #1 and #2
For test metric #1 we observe that testable throughput ratio between “Follow CRI” case and “Fixed TP1” case can be achieved for all considered scenarios and all test point. Furthermore, use of SNR @ 90% of the maximum of “Follow CRI” throughput, provides higher gamma values
For test metric #2, CRI2 reporting probability is rather higher for SNR point corresponds to 90% of the maximum “Follow CRI” throughput (~90%) than for 70% of the maximum “Follow CRI” throughput ( ~60-70%).
Taking into account more testable values for metrics #1 and #2 for SNR @ 90% of the maximum of “Follow CRI” throughput in comparison to SNR @ 70% we propose to use SNR @ 90% for test metrics #1 and #2 requirements definition

Proposal #2:
Define FeCoMP CSI requirements for test metric #1 and #2 for SNR operating point corresponding to 90% of the maximum throughput using the CRI configured according to the CSI UE report.

SNR point for Metric #3

For test metric #3, CRI0 reporting probability does not depend on SNR operating point and either 70 or 90% of the maximum of “Fixed TP1” throughput can be used. But, we propose to consider 90% of the maximum of “Fixed TP1” throughput to have alignment with procedure proposed for metric #1 and #2.
Proposal #3:
Define FeCoMP CSI requirements for test metric #3 for SNR operating point corresponding to 90% of the maximum throughput under assumption of single TP1 transmission.

Final CSI requirements
If we follow all previous proposals then based on our simulation results we have the following values for all metrics

· Metric #1 (Throughput ration) = 1.8 for both FDD and TDD cases 

· Metric #2 (CRI2 reporting probability) = 85% for both FDD and TDD cases
· Metric #3 (CRI3 reporting probability) = 87% for both FDD and TDD cases
Based on these simulation results and taking into account possible implementation margin we propose to use the following FeCoMP CSI requirements
· γ = 1.5 for test metric #1

· αCRI2 = 60% for test metric #2

· αCRI0 = 60% for test metric #3
Proposal # 4:
Define the following FeCoMP CSI requirements:
· Throughput ratio between follow CRI and fixed TP1 should be not less than 1.5 for SNR operating point corresponding to 90% of the maximum throughput using the CRI configured according to the CSI UE report.
· CRI 2 value shall be reported at least 60 % of the time at SNR operating point corresponding to 90% of the maximum throughput using the CRI configured according to the CSI UE report.
· CRI 0 value shall be reported at least 60 % of the time at SNR operating point corresponding to 90% of the maximum throughput under assumption of single TP1 transmission.
3. Simulation results

In this section we provide FDD and TDD link level simulation results (Figure 1 and Figure 2) for the following sub-scenarios:
· Fixed TP1 transmission + TP2 blanking (“Fixed TP1”)

· Adaptive CRI selection based on UE feedback (“Follow CRI”)

The following metrics is analysed:
· Throughput performance
· Metric #1: Throughput ratio metric: 
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· Metric #2: CRI2 reporting probability for SNR@[70,90]% of maximum T-put “Follow CRI”
· Metric #2: CRI0 reporting probability for SNR@[70,90]% of maximum T-put “Fixed TP1”

	Power imbalance 6 dB
	Power imbalance 9 dB

	Throughput performance
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	Test metric #1 (Throughput ratio)
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	Test metric #2 (CRI2 reporting probability for SNR1)
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	Test metric #3 (CRI0 reporting probability for SNR2)
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	Figure 1. Simulation results - FDD
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	Test metric #1 (Throughput ratio)
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	Test metric #2 (CRI2 reporting probability for SNR1)
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	Test metric #3 (CRI0 reporting probability for SNR2)
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	Figure 2. Simulation results - TDD


Observation: 

·  “Follow CRI” provides testable performance improvement in comparison with “Fixed TP1” for both considered scenarios (6 and 9 dB power imbalance)
· SNR @ 70% of max Follow CRI T-put γ=1.4
· SNR @ 90% of max Follow CRI T-put γ=1.8
· CRI2 reporting probability for med-high SNR region (Test metric #2) depends on test point
· Power imbalance = 6dB

· SNR @ 70% of max Follow CRI T-put: 67% - FDD, 67% - TDD
· SNR @ 90% of max Follow CRI T-put: 89% - FDD, 90% - TDD
· Power imbalance = 9dB

· SNR @ 70% of max Follow CRI T-put: 56% - FDD, 56% - TDD
· SNR @ 90% of max Follow CRI T-put: 85% - FDD, 85% - TDD
· CRI0 reporting probability for low SNR region (Test metric #3) depends on power imbalance value and rather comparable for different test points

· Power imbalance = 6dB

· SNR @ 70% of max Follow TP1 T-put: 67% - FDD, 68% - TDD
· SNR @ 90% of max Follow TP1 T-put: 65% - FDD, 65% - TDD
· Power imbalance = 9dB

· SNR @ 70% of max Follow TP1 T-put: 89% - FDD, 90% - TDD
· SNR @ 90% of max Follow TP1 T-put: 87% - FDD, 87% - TDD
4. Conclusions

In this contribution we provided views on the target FeCoMP UE CSI reporting requirements. In summary, we make the following proposals:
Proposal #1:
Define FeCoMP CSI requirements under assumption of 9 dB power imbalance between TP1 and TP2
Proposal #2:
Define FeCoMP CSI requirements for test metric #1 and #2 for SNR operating point corresponding to 90% of the maximum throughput using the CRI configured according to the CSI UE report.

Proposal #3:
Define FeCoMP CSI requirements for test metric #3 for SNR operating point corresponding to 90% of the maximum throughput under assumption of single TP1 transmission.

Proposal # 4:
Define the following FeCoMP CSI requirements:

· Throughput ratio between follow CRI and fixed TP1 should be not less than 1.5 for SNR operating point corresponding to 90% of the maximum throughput using the CRI configured according to the CSI UE report.
· CRI 2 value shall be reported at least 60 % of the time at SNR operating point corresponding to 90% of the maximum throughput using the CRI configured according to the CSI UE report.
· CRI 0 value shall be reported at least 60 % of the time at SNR operating point corresponding to 90% of the maximum throughput under assumption of single TP1 transmission.
References
[1] R4-1805504 “Way forward on UE CSI for FeCOMP”, Intel Corporation, RAN WG4 Meeting #86bis, April 2018
PAGE  
7/7

_1586614680.unknown

_1586614718.unknown

_1586672851.unknown

_1586614697.unknown

_1586614655.unknown

