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1   Background
In RAN4#84bis meeting, work plan [1] and WF [2] were agreed. For the CSI reporting relevant requirement, agreements are captured below:
· Consider the following NC-JT CSI reporting test setup
· Test setup includes 2 TPs 
· TP1 is serving cell
· No time/frequency offset between the TPs
· Power imbalance between TPs is FFS
· Different Cell ID among TPs
· CRS patterns in the two cells are FFS
· Option 1: Colliding
· Option 2: Non-colliding
· CSI reporting
· UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 
· Maximize the probability of CRI = 2 (NC-JT) reporting
· Option 1: TP1-UE and TP2-UE links have high MIMO correlation channel.
· Option 2: Single CSI-RS antenna port configured per TP.
· Other options are not precluded
· Aperiodic CSI reporting
· Test metrics: Throughput ratio between follow CRI and fixed CRI (γ = TFollowCRI/TFixed, CRI0)
In this contribution, we give our analyses on CSI reporting requirements for FeCoMP.
2   Discussion

For the CSI reporting test, since the two NZP CSI-RS ports are non-QCLed and NC JT NZP CSI-RS interference with enhanced CSI calculation, it is necessary to define corresponding CSI requirements. We will discuss the open issues one by one. 
Power imbalance between TPs
As shown in [3], there are four evaluation scenarios considered for FeCoMP:
-
Scenario A: Indoor small cell deployment, as illustrated in Figure A.1  
-
Scenario B: Macro cell deployment, as illustrated in Figure A.2

-
Scenario C: Heterogeneous network with co-channel urban macro and outdoor small cell deployment, as illustrated in Figure A.3

-
Scenario D: Heterogeneous network with non co-channel urban macro and outdoor small cell deployment, as illustrated in Figure A.4.

For scenario A and scenario B, it is possible that no power imbalance between the TPs. However, for scenario C and scenario D, the power from macro TP and pico TP is more likely to be different. So we should consider both cases. For the power imbalance case, 3dB offset can be used as a starting point and further study the impact.
Proposal 1: Power imbalance between the TPs should be considered.
CRS patterns in the two cells
In last meeting, there are two options for CRS patterns:
· Option 1: Colliding
· Option 2: Non-colliding
If the coordinating TPs for joint transmission belong to different cells which CRS resources are non-colliding, then the signals received at the position of REs that used for transmitting CRS may include two parts: data signal from the serving TP and CRS from the coordinated transmission TP. In this case, the mismatching of equivalent channel between data REs and DMRS REs would arise and lead to the increase of decoding error rate. Hence multiple CRS resources should be considered for PDSCH RE mapping [3]. Since we only consider one CSI-RS process in the test, it is more proper to have colliding CRS pattern for the two TPs.
Proposal 2: Choose colliding CRS pattern for the two TPs.
CRI = 2 reporting 

In order to maximize the probability of CRI = 2 reporting, there are some options:
· Option 1: TP1-UE and TP2-UE links have high MIMO correlation channel.
· Option 2: Single CSI-RS antenna port configured per TP.
· Other options are not precluded
According to the agreements, with K=2 NZP-CSI-RS resource, UE have three reporting options, i.e. CRI=0, 1 and 2:
· UE can be configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

· Two NZP CSI-RS resources are not QCL-ed with each other according to QCL Type B assumptions

· The number of antenna ports that can be configured for NZP CSI-RS resource are {1,2,4,8}

· CRI = 0 – CSI reporting is performed for the 1st NZP CSI-RS resource following legacy behavior of Class B FD-MIMO

· CRI = 1 – CSI reporting is performed for the 2nd NZP CSI-RS resource following legacy behavior of Class B FD-MIMO

· CRI = 2 CSI reporting is performed for both NZP CSI-RS resources
If UE reports CRI = 0 or 1, then NC JT is not applied and only one TP will transmit signals. If CRI = 2 is reported, then UE will measure and report channels of TP1 and TP2 simultaneously. Normally, it is more likely to use two TPs to transmit two layers if the correlation between the TPs is not so high. So for option 1, it seem not necessary that TP1-UE and TP2-UE links have high MIMO correlation channel. For option 2, single CRS-RS antenna port is not a typical configuration for current TP. So we should rethink these options.
In our understanding, if UE is configured with K=2 non QCL-ed NZP-CSI-RS resource, UE is very likely to report CRI=2. So we should set a typical scenario for this test. 
Proposal 3: Find a typical scenario for CRI=2 reporting.
3   Conclusion
In this contribution, we analyze the CSI reporting requirements for FeCoMP and propose that
Proposal 1: Power imbalance between the TPs should be considered.

Proposal 2: Choose colliding CRS pattern for the two TPs.

Proposal 3: Find a typical scenario for CRI=2 reporting.
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Annex A: Evaluation scenarios
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Figure A-1: Scenario A indoor small cell deployment
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Figure A-2: Scenario B macro cell deployment
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Figure A-3: Scenario C heterogeneous network with co-channel urban macro and outdoor small cell deployment
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Figure A-4: Scenario D heterogeneous network with non co-channel urban macro and outdoor small cell deployment

