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1 Introduction
In RAN1#72bis meeting, the deployment scenarios for Network-Assisted Interference Cancellation and Suppression (NAICS) for LTE were discussed and some agreements were reached.  However, due to time limitation, the channels of interest for NAICS are not discussed. In this contribution, we will discuss NAICS under different channel interference conditions and provide our suggestions. 
2 Discussion
According to the SID of NAICS [1], both data and control channels can be considered for interference cancellation and suppression (IC/IS). In the previous meetings of RAN1, the mechanisms for interference cancellation on CRS have been widely discussed in the WI of FeICIC. Those mechanisms allow the UE to cancel the interference from CRS of the neighbour cells with the assistance of network signalling. Moreover, for the issue of CRS interference in homogenous network, there is a separate WI in RAN4. For the issue of CSI-RS interference, considering a NZP CSI-RS configuration will usually coincide with a corresponding ZP CSI-RS and vice versa, so the interference from CSI-RS may not so critical. Regarding the PSS/SSS and PBCH, there is already existing solution to cancel the interference in the special case. Furthermore, considering the PBCH, PSS/SSS and CSI-RS are not present in every subframe, the related interference cancellation may only provide limited performance gain. Therefore, we think that we should exclude the PBCH, PSS/SSS, CRS and CSI-RS IC/IS in this SI:
Proposal 1: PBCH, PSS/SSS, CRS and CSI-RS   IC/IS should be excluded in this SI. 
Therefore, we will discuss the PDSCH, PDCCH and EPDCCH interference conditions from different roles in the next section. 
PDCCH
The IC/IS between PDCCH is one of the interesting cases that is worth studying. Such kind of interference had already been identified as a critical issue in scenario 2a/2b during the eICIC study. Generally speaking, the PDCCH may suffer more interference when the aggressor has higher loading. Thus in this case, IC/IS receiver could provide higher demodulation performance gains. On the other hand, when the aggressor has low traffic load, the interference was already marginal, so the IC/IS receiver may only provide limited performance gain. Given that the PDCCH was designed with a good ability of robustness, even without NAIC PDCCH can be correctly demodulated in this case. 
The network information signaled to the UE for interference cancellation can be either dynamic or static/semi-static. If dynamic signaling is used, the signaling may be carried by the control channel itself, thus facing a chicken-and-egg problem. On the other hand, the static/semi-static signalling may not dynamically track the changing of interference environment. Detailed signaling scheme may need further study depending on the information to be provided to UE. 
Note that there is other inter-channel interference may exist, such as interference between PDCCH and EPDCCH/PDSCH. However, we think this case is not a dominant source of interference. Therefore, we suggest to only considering the PDCCH to PDCCH interference.

Therefore, according to the above discussion, we have the following proposals:

Proposal 2: The PDCCH to PDCCH IC/IS can be considered in this SI.

Proposal 3: We suggest not to consider the PDCCH to PDSCH and EPDCCH IC/IS in the SI.
EPDCCH

The EPDCCH can also be considered to be benefit from IC/IS to obtain performance gain. However, during the designing of the EPDCCH, the inter-cell interference issue had been considered, that is, the EPDCCH can mitigate the inter-cell interference through the frequency-domain coordination schemes. Therefore, it is less critical to consider the EPDCCH IC/IS due to EPDCCH frequency coordinated.
As an aggressor, the EPDCCH of neighbour cell may interfere in the UEs PDSCH reception since PDSCH and EPDCCH are frequency division multiplexed. However, since the initial design, EPDCCH has involved many PDSCH like features such as DMRS based demodulation, transmission through beamforming, .etc. Although there are many EPDCCH specific features. For example, since the EPDCCH is present on a certain PRB with different types, including localized or distributed EPDCCH set. For distributed EPDCCH, multiple users might share a certain PRB pair. Moreover, the PRB pair might not be fully used and thus the interference is not uniform in the PRB pair. In this case, the interference model might be different from that in PDSCH. Considering the available time for the initial studies and the complexity of exactly EPDCCH interference modelling, we suggest that EPDCCH to PDSCH interference share the similar interference model, and therefore need not model the aggressor EPDCCH separately. Thus, we have the following proposal:
Proposal 4: We suggest not to consider the EPDCCH separately from PDSCH in the SI.
PDSCH
Compared to PDCCH/EPDCCH, it is more straightforward that the IC/IS receivers can achieve obvious performance gain by interference mitigation on PDSCH, for example by using advanced receiver such as MMSE-IRC to suppressing the specific interference. Therefore, PDSCH interference cancellation should be studied with high priority in the SI.
Obviously, the PDSCH is also the dominant interference source, which may originate from either SU/MU-MIMO transmission from the same or another transmission point. Therefore, we think this is the important part of the study item and proposed to be addressed with first priority.
Therefore, we have the proposal as below:

Proposal 5: Prioritize the PDSCH to PDSCH IC/IS in this SI.


3 Conclusion

In this contribution, we discuss the different channels of interest for NAICS and we kindly suggest that RAN1 agree on the following proposals:
Proposal 1: PBCH, PSS/SSS, CRS and CSI-RS   IC/IS should be excluded in this SI. 
Proposal 2: The PDCCH to PDCCH IC/IS can be considered in this SI.
Proposal 3: We suggest not to consider the PDCCH to PDSCH and EPDCCH IC/IS in the SI.
Proposal 4: We suggest not to consider the EPDCCH separately from PDSCH in the SI.
Proposal 6: Prioritize the PDSCH to PDSCH IC/IS in this SI.
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