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1
Introduction
On last RAN #66 plenary meeting it was decided to continue NAICS study which was started during HetNet SI. 

In this contribution we would like to point out a few facts which were concluded during the last NAICS study. During the HetNet study it was identified that co-channel interferences would be an issue and network assisted IC was proposed as one way to mitigate them [1]. In [2] it was discussed what kind of information might be helpful for a UE in its interference covariance estimation. It was listed that used codes, modulation and TBS may the information which can be signalled to the UE. It was also mentioned that the UE may attempt to detect those parameters blindly. 
2
Discussion
In one of our papers [3] we have highlighted that we may have already achieved some gain by sending to the UE minimum information e.g. about the instantaneous DL transmit power. Simultaneously we have discussed various ways for a cell to broadcast its transmission status. One of them is common HS-SCCH which may allow to carry few bits that could contain tx signal characteristics, but at the same time it also requires higher power for successful reception in a neighbour cell. If we would like to signal whether a transmission is taking place or not (which also was shown via system level simulation can provide gain) and for that purpose a common E-RGCH type channel could be transmitted at lower power. Below are the results based on system level simulator showing potential gains which may be achieved by sending minimum of the information which may be beneficial for the UE. Three different schemes were evaluated:

I) A UE was made aware of the average power by which it was interfered by a neighbouring cell. The UE used this information in the interference covariance estimation of its type 3i receiver
II)  A UE was made aware of instantaneous interference power by another cell. Again, the UE used this information in its interference covariance estimation. 

III) A UE was made aware if no interference was expected by another cell:
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Figure 1 Goodput CDF. The gains of approach I (thin solid line) and approaches II&III (thick lines) over baseline type3i receiver (thin dashed line) are visible especially at low-medium load.

We have shown that by informing a UE about the instantaneous transmit power in a neighbour cell an interference suppressing receiver may gain several dB and these gains are increasing towards lighter load. It is noted that for bursty traffic the gains are expected to be higher, as the interference assumption taken by the baseline receiver will be more often erroneous.
The impact of NAIC signalling was evaluated in a couple of papers. Main focus was on the HS-SCCH due to the fact it allows carrying a larger amount of parameters (up to 23 bits, depending on the HS-SCCH coding type) and followed by that is suitable for elaborate NAIC signalling. It was shown in [4] that for a reliable HS-SCCH decoding a large HS-SCCH power of -8 dB is necessary and argued that several of those NAIC signalling carrying HS-SCCH might be necessary at the same time if the interfering cell was code multiplexing multiple UEs. Because of that we have proposed in [5] to consider 1-bit-NAIC signalling based on an E-HICH type of channel. By the analysis of E-HICH performance in HetNet [6] show that an E-HICH level of Ec/Ior of -16dB leads to performance satisfying FAR of 10 and MDR of 5% in all cases which reflects more relaxed power requirements than HS-SCCH and by the fact that even 1-bit NAIC signalling has its benefits it seems that some gains can be achieved with low effort.

As an update to [5] we have presented DL performance results of a 1-bit dynamic signalling system. This time two different schemes were evaluated:

1) A UE is not aware of the instantaneous transmit power by other cells. The UE assumes full transmit power of neighbouring cells in the interference covariance estimation of its type3i receiver. The resulting performance is taken as the baseline.

2) A UE is made aware of the instantaneous transmit power of neighbouring cells. The UE uses this information in the interference covariance estimation of its type 3i receiver

In the figure below we can see CDF of the burst rate for all users and for users at the cell edge, with and without the benefit of NAIC signalling, at medium load.
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Figure 2 CDF of user burst rate
As we can see the gains are visible but they are limited to a few percentage points. 
3
Conclusions
In this contribution we have highlighted a few findings which were done during HetNet studies with regards to NAIC. As was shown network assistance can bring benefits also for already know type3i interference suppressing receiver. We can observe gains of NAIC signalling but they are rather limited to a few percentages at most. More gains are expected to be visible if we will consider lighter load present in a cell. 
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