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1 Introduction
In 3GPP RAN1 #72bis meeting, three NAICS scenarios were agreed [1], including one homogeneous network scenario and two heterogeneous network scenarios based on Small Cell Enhancement (SCE) scenario 1. Simulation assumptions based on these NAICS scenarios were also agreed [2]. But some remaining details need to be decided, such as:
· Modelling for non-ideal backhaul
· Number of small cells per macro cell
· Resource utilisation factor
· CRS interference modelling 
In this contribution, we analyze the above remaining details and give out our views and suggestions. 
2 Modelling for non-ideal backhaul
In NAICS study item, to help the UE receiver on interference cancellation and suppression, the network may provide the scheduling information of interfering cell(s),  such as pre-coding information, reference signal related information, antenna port information and so on, which need to be exchanged over backhaul. However, backhaul latency may prevent information exchange timely or limit scheduler flexibility especially for non-ideal backhaul scenario. Thus, the complexity of information exchange and the impact of non-ideal backhaul need to be considered in simulation evaluation.
Table 6.1-1 in [3] defines different latency and throughput values for non-ideal backhaul, and in [2] the latency values of {2ms, 10ms, 50ms} are recommended. However for the purpose of simulation evaluation, the following need to be considered:
· How backhaul assumptions are explicitly modelled in the simulations should be indicated by companies when presenting the results.
· Proposals considering backhaul assumptions should analyze the influence of these assumptions on the delivery of the information to be exchanged and on the access network performance metrics.

Different modelling method for non-ideal backhaul as well as scheduling method will have different effect on receiver performance in system level simulation. For example, considering information exchange complexity, the following non-ideal backhaul modelling and corresponding scheduling methods could be taken into account:
Alt 1: Pre-scheduling method is used. Each cell schedules its resources for UEs M subframes ahead. The resulting scheduling information is exchanged with its strong interfering cell. This method makes sure of the target cell get exact interfering information without backhaul capacity limitation; but scheduling flexibility is limited here especially when backhaul delay is large. Thus, pre-scheduling time M needs to be modelled depending on the backhaul delay. In this method, besides the scheduling delay, the eNB has to save the scheduling result for some subframes. Furthermore, the synchronization between different nodes needs to guarantee the interference information informed to UE to be consistent with the transmission of interfering cell.
Alt 2: Semi-static scheduling method is used. This method has some similarity as pre-scheduling, for example both of them need scheduling delay modelling. However for semi-static scheduling, the scheduling delay is different in different subframe during a semi-static scheduling period. In some case, it is difficult for the target eNB informing a UE of small scheduling delay with accurate interference information based on neighbour interfering cell’s scheduling information because of backhaul latency. As a result, different impact for different subframe during a semi-static scheduling period is expected and hence modelling of such impact is required. In this method, the complexity of scheduling is not increased or even reduced, at the expense of losing scheduling flexibility.
Alt 3: Different receiver type can be adaptively chosen according to different backhaul condition. For example, when backhaul condition is ideal, interference information is exchanged for target UE without any delay or with little delay; network assisted IS/IC receiver can be used. Otherwise when backhaul delay is larger than a certain threshold, degraded receiver type such as R11 MMSE-IRC receiver could be used. 
Note that what kind of modelling method for non-ideal backhaul and associated scheduling will depend on each company’s preference. However, for other company to understand the simulation, modelling details should be descried.
Suggestion 1: How backhaul assumptions are modelled in the simulations may depend on the preference of different companies. For better understanding, modelling details for non-ideal backhaul should be descried.

3 Number of small cells per macro cell
According to the conclusion in last meeting, there’re two options for number of small cells in a macro cell: 4 or 10. In our previous contribution [4], interference conditions were shown for 4 or 10 small cells in a macro cell. It is observed that when there are 4 small cells in a macro, the dominant interference is co-channel interference between macro and pico. On the other hand, when there are 10 small cells in a macro cell, two or more dominant interferers may exist for most of UEs. As a result eICIC-like solution may be limited in this case, thus it is necessary to evaluate the performance gain for eICIC-like solution and NAICS combined.
Furthermore, the discussion of SCE scenario #1 indicated that the small cells of a cluster are denser than scenarios considered for Rel-11 feICIC/CoMP. As NAICS scenario 2a/2b is defined based on SCE scenario #1, thus it is necessary to evaluate NAICS performance gain for different density of small cells.
Proposal 1: Both 4 and 10 small cells per macro cell need to be considered for evaluation.
4 Resource utilisation factor
FTP model 1 as in TR 36.814 is used for baseline model [5], under which different resource utilisation factor means different network loading, which also indicates different interference level. The main target for NAICS is to investigate UE interference suppression/cancellation, so it is necessary to consider performance gain of NAICS in different interference level.
Resource utilization means the number of RB per cell used/available for traffic over observation time. Even with the same resource utilization factor, the interference level may be different for SU-MIMO and MU-MIMO. Take SU-MIMO as example, we propose to consider medium and high load cases for NAICS, where we can adjust λ to get 50% or 75% resource utilization. For low load, the interference is not severe because most of time and frequency resource is not scheduled, where NAICS is not meaningful. Therefore we propose that low load case is considered for NAICS with low priority.
For a given resource utilization factor, file configuration includes 2MByte and 0.5MByte. And for MU-MIMO, the number of multiplexed UEs needs to be considered. All of these configurations should be given in evaluation assumption.
Proposal 2: Corresponding to medium and high network load, 50% and 75% should be considered as baseline resource utilization factor.

5 CRS interference modelling
In R11 feICIC, the CRS-IC issue was discussed based on two scenarios: 1) the CRS of aggressor cell interfere the PDSCH of victim UE which impact the PDSCH demodulation performance of interfered REs; 2) the CRS location of aggressor cell is colliding with the CRS of victim cell, which impact the CSI measurement and channel estimation accuracy for CRS based demodulation.  In R11 feICIC, with the introduction of CRS-IC, CRS interference cancellation of up to 2 interfering cells can be performed. In RAN1 #72bis meeting, the modelling of CRS interference is discussed and is concluded as follows:
· CRS interference modelling is included

· FFS number of antenna ports and number of MBSFN sub-frames

· CRS interference cancellation at the UE is assumed for all sub-frames for up to 2 interfering cells

The remaining issue is how to configure the number of CRS antenna ports and number of MBSFN subframe. This issue depends on how to model the CRS interference. There may exist the following different simulation assumptions.
Assumption 1: Modelling of CRS interfering is not considered; and also CRS overhead is not considered.
Assumption 2: Only CRS overhead is considered in SLS; and the modelling of CRS interference is not considered.
Assumption 3: CRS interference is modelled; but CRS-IC is not assumed.
Assumption 4: CRS interference is modelled; and CRS-IC is assumed. The residual error of CRS-IC needs to be considered.
Assumption 5: CRS interference is modelled; and ideal CRS-IC without residual error is assumed.
According to the above different assumptions, except Assumption 1, all other cases need to consider the configuration of CRS antenna port number and MBSFN subframe number. For Assumption 4, in order to model the CRS-IC residual error, additional link level simulation error curves need to be provided. For Assumption 3 and 4, if necessary, the CRS power boosting value also needs to be clarified.
For CRS antenna port number in CRS interference modelling, we think both 2 and 4 antenna ports need to be considered. Considering some scenarios in NAICS where the number of dominant interferer is more than 1, a sufficient number of antenna ports will be necessary.
For configuration of number of MBSFN subframe, it may depend on the preference of CRS based PDSCH vs. DMRS based PDSCH. If DMRS based PDSCH have high priority, we think 6 MBSFN subframes per radio frame can be considered as baseline. Otherwise, 2 or 4 MBSFN subframes can be considered as simulation assumption baseline.
Proposal 3: For CRS interference modelling
· Both 2 and 4 CRS antenna ports need to be considered
· For MBSFN subframe number configuration, if DMRS based PDSCH have high priority, 6 MBSFN subframes per radio frame can be baseline; otherwise, 2 or 4 MBSFN subframes per radio frame can be baseline.
6 Conclusion
In this contribution, we discussed the remaining details on NAICS scenarios and simulation assumptions, and we proposed that:

Suggestion 1: How backhaul assumptions are modelled in the simulations may depend on the preference of different companies. For better understanding, modelling details for non-ideal backhaul should be descried.
Proposal 1: Both 4 and 10 small cells per macro cell need to be considered for evaluation.
Proposal 2: Corresponding to medium and high network load, 50% and 75% should be considered as baseline resource utilization factor.
Proposal 3: For CRS interference modelling
· Both 2 and 4 CRS antenna ports need to be considered

· For MBSFN subframe number configuration, if DMRS based PDSCH have high priority, 6 MBSFN subframes per radio frame can be baseline; otherwise, 2 or 4 MBSFN subframes per radio frame can be baseline.
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