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1. Introduction

In 3GPP RAN1 #72bis meeting, the scenarios and simulation assumption were discussed. The related agreement is achieved in [1] and [2]. Based on the agreement, the scenarios for NAICS are summarized as follows:
· NAICS Scenario 1:

· Homogeneous network, macro only, ISD = 500m

· ITU UMa channel model

· Non-ideal backhaul between sites (same assumptions as for SCE SI)

· NAICS Scenario 2a:

· SCE Scenario 1, with the modification that the small cell deployment is sparse not clustered (FFS: 4 or 10 per macro)

· Backhaul assumptions:

· Between macro-cell and small cells within its coverage, and small nodes under the coverage of one macro: Non-ideal 

· Between macros of different sites: Non-ideal

· NAICS Scenario 2b:

· Same as NAICS Scenario 2a, with the following exceptions:

· Backhaul assumptions between macro and small nodes within its coverage, and between small nodes under the coverage of one macro: “fibre access 4” as per TR36.932

In this contribution, based on the agreed scenarios, we separately discuss the channels of interest for intra cell interference and inter-cell interference of NAICS in Rel. 12.  
2. Channels of interest for NAICS
2.1. Channels of interest for Intra-cell interference 
Both homogeneous (NAICS Scenario 1) and heterogeneous networks (NAICS Scenario 2a/2b) will be considered for evaluating the performance of NAICS for intra-cell interference cancellation. The intra-cell interference comes from the co-scheduled UE involved in the MU-MIMO operation.  So channels where MU-MIMO can be employed are the channels of interest for network assisted intra-cell interference cancellation and suppression.

Based on the current spec., MU-MIMO is mainly for data channel (PDSCH). For PDSCH, there are 4 TM modes can support MU-MIMO, that is, TM5, TM8, TM9 and TM10. Among them, TM5 is CRS based MU-MIMO operation; the others are DMRS based MU-MIMO operation. For control channel, MU-MIMO can be applied only to the localized ePDCCH which is also DMRS based transmission. Considering the target from SID of network assisted interference cancellation and suppression [3], we have the following proposal:
Proposal 1: For network assisted intra-cell interference cancellation and suppression, PDSCH has higher priority. Localized ePDCCH should also be considered.
From the above, we can see that most of the TM modes for PDSCH which support MU-MIMO are DMRS based TM modes (TM8~10). Considering this situation, it is better that we focus on the intra-cell interference cancellation and suppression in DMRS based TM mode (TM8~10). Moreover, another benefit to focus on DMRS based transmission is that it can cover both data channel and the control channel by localized ePDCCH. 
In addition, in CRS based MU-MIMO operation of PDSCH in TM5, there is already 1 bit in DCI format 1D to indicate current transmission is in SU MIMO mode or MU MIMO mode.  So the MU-MIMO operation in TM5 is not fully transparent to UE already. We can think that the network assisted information already partially exists. Additional network assisted information may not have considerable gain. In TM8~10, the MU-MIMO is full transparent. So it is better that the consideration of CRS based MU MIMO in TM 5 for NAICS has the lower priority. 
Proposal 2: It is better that we focus on the network assisted intra-cell interference cancellation and suppression in DMRS based transmission.
2.2. Channels of interest for Inter-cell interference 
For the network assisted inter-cell interference cancellation and suppression investigations, heterogeneous macro + small cell deployments (NAICS Scenario 2a/2b) will be mainly considered for evaluating the performance. PDSCH is one proposed important part in the study item description [3]. For PDSCH, the inter-cell interference comes from the PDSCH (or ePDCCH) of neighbor cell. While, for the ePDCCH, since it is in the data signal region and with DMRS based transmission, the technique of network assisted inter-cell interference cancellation and suppression for PDSCH can high probably be also applied to ePDCCH. Moreover, PDSCH employs link adaptation. The reduction of the effect from inter-cell interference to the PDSCH would result in higher throughput. So here PDSCH is proposed to be addressed with first priority.
In current spec., there are 10 TM modes for PDSCH. TM 1~6 support CRS based transmission, and TM 7~10 support UE specific RS based transmission. In addition, the fall back mode of all the TM modes is also CRS based transmission. So CRS based transmission is important for the network assisted inter-cell interference cancellation and suppression investigations. Moreover, since DMRS based PDSCH support higher rank transmission and ePDCCH, it is better that both CRS and DMRS based transmission should be supported.
 According to study item description, investigations need to consider all of PDSCH, ePDCCH, and PDCCH. Since the study for PDSCH can also cover ePDCCH, the original PDCCH is another important channel to be considered. Moreover, regarding inter-cell interference mitigation, for PDSCH and ePDCCH, Rel. 11 FeICIC and CoMP technique can provide solution by coordination at the transmit side. However, PDCCH can not get the benefit from these Rel. 11 techniques. So it’s better to investigate the network assisted inter-cell interference cancellation and suppression for PDCCH to improve its performance especially under the heterogeneous network scenarios.
Proposal 3: For network assisted inter-cell interference cancellation and suppression, PDSCH has higher priority. Both CRS and DMRS based transmission should be supported. For other control channel, it’s better PDCCH can also be considered.
3. Conclusions

In this contribution, we separately discuss the channels of interest for intra cell interference and inter-cell interference of NAICS in Rel. 12. Based on the discussion, we have the following proposals:
 Proposal 1: For network assisted intra-cell interference cancellation and suppression, PDSCH has higher priority. Localized ePDCCH should also be considered.
Proposal 2: It is better that we focus on the network assisted intra-cell interference cancellation and suppression in DMRS based transmission.
Proposal 3: For network assisted inter-cell interference cancellation and suppression, PDSCH has higher priority. Both CRS and DMRS based transmission should be supported. For other control channel, it’s better PDCCH can also be considered.. 
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