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Introduction
RAN 4 has started the discussion on the performance requirements for NAICS. 
[bookmark: _GoBack]In the last meeting a set of simulation conditions were agreed with the scope to align the performance results among companies. However, in parallel RAN 4 has to move on to define detailed conditions for the definition of the test set up. One of the main aspects that RAN 4 has to discuss is the interference model to be used. During the study item 2 approaches have been used:
Phase 1 approach: Neighbour cell (NC) PDSCH always ON or always OFF both in frequency domain and in time domain, fixed interference characteristics. This was mainly used to understand the NAICS receiver behaviour and to compare the simulation results among different companies. This method does not represent a typical condition.
Phase 2 approach: ON/OFF model representing bursty traffic condition for the NC PDSCH with varying characteristics and link adaptation for the serving cell. While this approach corresponds to more realistic and typical conditions, it is based on link adaptation which makes it difficult to be used to set the performance requirements during the work item phase. According to this model the MCS/RI is constant across the time and frequency domain for the duration of each packet. Even if this model is considered as more realistic it was already acknowledged during the study item [1] that a different model should be considered for test definition in the work item phase, in particular with MCS and RI which varies during each packet in both time and frequency domain.
Observation  1: It was already acknowledged during the study item [1] that a model different from Phase 2 approach should be considered for test definition in the work item phase, in particular with MCS and RI which varies during each packet in both time and frequency domain.
In document [2] a model was proposed where for each PRB the MCS, RI and DTX is randomly selected with a certain predefined probability. According to this model the interference characteristics could vary with a granularity of 1 PRB for all the bandwidth which would correspond to a large number of simultaneously scheduled users. This model would satisfy perfectly the blind detection scope of NAICS test, i.e. to make sure that the UE is capable of blindly detect the interference parameters based on 1 PRB pair; Moreover, it has the merit to be easy to implement and transparent for the UE. However, it could be seen as too far from real implementation.
In this paper we provide a different model for which modulation and RI can still change in a transparent manner for the UE between different PRBs but only in certain cases. 
  
Interference model
According to the proposed interference model 4 users are considered with different resource allocation with type 1 and type 0 allocation as follows (as example): 
User 0: type 1, subset: 0, offset: 0, Bitmap = 1010101010101 
User 1: type 1, subset : 0, offset: 0, Bitmap = 0101010101010
User 2: type 0: Bitmap: 01001001001001001
User 3: type 0: Bitmap: 00100100100100100
14 PRBs allocated as single PRBs (with MCS/RI change in consecutive PRBS in certain cases).
DTX = 8% (4/50PRB)
Figure 1 illustrates this allocation.
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Figure 1: 4 users type 1 and type 0 allocation.
In order to introduce some randomness in the interference (to make sure that the position of the RBs with MCS/RI change in consecutive PRBS, the position of DTX RBs and the position of the RBSs allocated as multiple PRBs  change) in each subframe user 0 and 1 uses shift 0 or 1 with a certain probability i.e. 50%. In that case 4 configurations could happen and these are illustrated in the following figures:
· Configuration 1: as in Figure 1 above with user 0 and 1 with offset 0.
· Configuration 2: user 0 offset 0 and user 1 offset 1, Figure 2.
· User 1: type 1, subset : 0, offset: 0, Bitmap = 1010101010101









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RBG0
Frequency
 
 
 
 
 
 
 
 
 

Figure 2: Configuration 2.

· Configuration 3: user 0 offset 1 and user 1 offset 0, 
· User 0: type 1, subset: 0, offset: 0, Bitmap = 0101010101010
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Figure 3: Configuration 3.

· Configuration 4: user 0 offset 1 and user 1 offset 1
· User 0: type 1, subset: 0, offset: 0, Bitmap =  0101010101010
· User 1: type 1, subset : 0, offset: 0, Bitmap = 1010101010101
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Figure 4: Configuration 4.

For each user the MCS 5/14/25 and RI=1/2 is selected with certain probability, the exact value of which can be discussed further. This model can be used in most of the tests. It can be noticed that with this model the DTX PRBs are always at the edges. If this is considered to be an issue 1 bit (randomly selected) in the middle of  the bitmap could be set to  0 (this will change the DTX probability).
Figure 5 shows an example of probability with the following set up:
TM4, Colliding CRSs, Serving cell MCS=5/RI=1. NC PDSCH following the model defined above with 3 users. The MCS 5/14/25 and RI=1/2 have  probability 50%, 25%, 25% and 80/20% respectively. In addition:
· System BW is 3MHz
· PDSCH not scheduled on subframes 0/5
· CFI=3
· CSI-RS not used for CRS based scenarios
· PMI model
· For the interferes the PMI is random per TTI
· Random PMI per TTI for the serving cell
· Wideband PMI is used for both serving and interfering cells
· Serving cell PA use -3dB
· CellID (0,6,1)
· PA signal set (-6,-3,0) with -3dB being transmitted
· PB set 1 for all cells
· TM Set: TM2, TM3, TM4, TM9
· MBSFN configuration not used
Figure 5 shows the results without including the effect of PDCCH. Figure 6 includes the effect of PDCCH. The PDDCH is 8 CCE for minimum possible coding rate (576 coded bits for 72 payload bits). 
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Figure 5. Example of performance results without PDCCH dependency
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Figure 6. Example of performance results with PDCCH dependency
From Figure 5 and 6 it seems clear that the performance gains are sufficient to define a proper test by using this model.
Conclusions
In this paper we have proposed an interference model which can be used for most of the demodulation test set up and for CSI test set up. Simulation results are provided as example to show that the performance gains are sufficient to define a proper test by using this model. The advantage of this model is that 
· It can be parameterized in different ways depending on the test to obtain only frequency varying interference or frequency and time varying interference.
· It is transparent for the UE
· It introduces randomness in the interference; in particular 
· It includes RBs for which MCS and RI change in consecutive PRBs
· It makes sure that the position of the RBs with MCS/RI change in consecutive PRBS, the position of DTX RBs and the position of the RBSs allocated as multiple PRBs change depending on the offsets.
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