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Discussion 
1
Introduction 
In the last meeting, interference models and simulation assumptions were agreed and captured in WFs R4-161171 and R4-161172. After the meeting, some issues were raised and discussed via Email reflector. In this contribution, we provide our views on the remaining issues for the interference models and simulation assumptions. 
2
Discussions
In this section, we discuss open issues:
· CFI settings and neighboring cell PCFICH detection

· Modeling 50%Interference loading
· Power boosting model and power normalization

· Modeling of unwanted REGs in the serving cell
1. CFI settings and neighboring cell PCFICH detection

In the last meeting, 3 options were left for the CFI settings for IRC [1]: 
Option 1: CFIS = 1, CFII = 1 ; 
Option 2: CFIS = 3, CFII = 1 ; 
Option 3: CFIS = 3, CFII = 3
For Options 1 and 3, UE can simply assume same CFI for the serving and interference cells. This naive assumption will bring a no-worse performance to that of a UE which enable neighboring cell CFI detection. In the other word, CFI detection or UE assumptions on neighboring cell is not tested under Options 1 and 3. 
For Option 2, the control region of the serving cell is interfered by not only the control region but also the data region (PDSCH) of the interference cells. Since different transmission schemes may be used in the interference PDSCH, it may leads to different performance for different UE behaviors/assumptions. For example, UE may enable neighboring cell CFI detection to know the exact CFI, UE may conservatively apply IRC on in the first OFDM symbol, or UE may naively apply IRC on all first 3 OFDM symbols.

In our opinion, Option 2 should not be considered before RAN4 reaching a consensus on UE’s assumption and/or detection on neighboring cell CFI.

Proposal 1: CFIS = 3, CFII = 1 should not be considered before RAN4 reaching consensus on UE’s assumption and/or detection on neighboring cell CFI.

2. Modeling 50%Interference loading
In [1], 50% interference loading was agreed. However, the agreement is just a high-level concept. Some detail on the exact modeling is still missing. There are various ways to achieve 50% interference loading. During the Email discussion, 3 options were raised on how to model 50% interference loading on the interference cells:

1)
Model 1: Bernoulli random variable for each REG/CCE with p=0.5

2)
Model 2a: Guaranteed 50% interference loading on a subframe basis (50% of all available REGs/CCEs are chosen to be active)

3)
Model 2b: Guaranteed 50% interference loading for the wanted signal resources (50% of all available REGs/CCEs corresponding to the wanted signal are chosen to be active)
According to the discussion in the Email reflector, Model 2a was agreed as the baseline model for simulation alignment in #78b meeting. In the long run, the wanted PDCCH will in average experience interference from a cell on 50% of the REGs for all above 3 options. But, the interference condition in each subframe can be different. 
With Model 1, the instantaneous loading on one interference cell in a subframe is not guaranteed to be 50%. Also, the wanted PDCCH will experience different interference conditions in different subframes, in terms of the numbers of interfered REGs. These might lead to a possible disadvantage that the simulation results among companies may get difficult to align, if the number of subframes used in the simulation is not enough.
With Model 2a, the loading on interference cells become constant for different subframes. However, the interference condition experienced by the wanted PDSCH still varies over time. Model 2b can resolve both concerns. 
In our opinion, the selection of the modeling can be based on companies’ alignment results. If RAN4 sees no alignment issue with Model 1 (or 2a), then Model 1 (or 2a) can be agreed. Otherwise, Option 3 should be chosen.
Proposal 2: the selection of the different modelings for the 50% loading can be based on companies’ alignment results.
3. Power boosting model and power normalization
In [1], it was agreed to introduce unequal power boosting among [-6,6]dB for different REGs/CCEs. During Email discussions, companies have raised the concern on 
· Whether to uniformly sample within [-6,6]dB in dB domain of in linear domain

· If dB domain sampling is agreed, how to normalize the power to provide a fair comparison among different receiver types.

There were different proposals to resolve the concerns. Some are fine to us. In our view, one key to keep a fair comparison among different receiver types is the make the PDCCH-occupied REGs have the same average power as those REs carrying CRS. This can be achieved by either sampling in linear domain or sampling in dB domain with power normalization on only the PDCCH-occupied REGs.
Proposal 3: To keep a fair comparison among different receiver types, make the PDCCH-occupied REGs have the same average power as those REs carrying CRS.
Also, we would like to point out that the choices of different interference models (50% modeling and power normalization) may result in different BLER performance, as shown in Figure 1. Performance gap >2dB can be observed. Therefore, it is very important to align the interference model for simulation alignment.
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Figure 1. BLER performance of different interference models
4. Modeling of unwanted REGs in the serving cell

How to model the unwanted REGs in the serving cell has not been discussed yet, e.g., whether to keep them empty or transmit TM2 OCNG on them, what are the settings of OCNG (loading and power). In the non-colliding CR cases, the existence of the transmitted signals from the serving cell in the control region may have some impact on the cancellation performance of interference cell CRS-IC, which is one of the key features to be tested. From this point of view, we prefer to transmit TM2 OCNG on the unwanted REGs. To keep the setting simple, 100% loading without power boosting can be used. 

Proposal 4: Transmit TM2 OCNG with 100% loading and without power boosting on the unwanted REGs in the serving cell.
3
Summary 
In this contribution, we provide our view on 
Proposal 1: CFIS = 3, CFII = 1 should not be considered before RAN4 reaching a consensus on UE’s assumption and/or detection on neighboring cell CFI.

Proposal 2: the selection of the different modelings for the 50% loading can be based on companies’ alignment results.
Proposal 3: To keep a fair comparison among different receiver types, make the PDCCH-occupied REGs have the same average power as those REs carrying CRS.
Proposal 4: Transmit TM2 OCNG with 100% loading and without power boosting on the unwanted REGs in the serving cell.
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