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1. Introduction

In 3GPP RAN #59 meeting, the SID for network assisted interference cancellation and suppression for LTE was approved. In the SID for RAN1, the main objectives for RAN1 are as follows:  [1]:
· For data/control channels of interest,  identify and agree on realistic deployment scenarios and co-channel inter- and intra-cell interference conditions (including corresponding network/transmission parameters)  for evaluating different interference cancellation (IC) or interference suppression (IS) receivers, including the following two main scenarios:

· Intra-cell interference resulted from current SU-/MU-MIMO operation 

· Inter-cell interference based on deployment scenarios prioritized in Rel-11, taking into account scenarios, once defined, under Rel-12 WIs/SIs such as small cells.

In this contribution, we separately discuss the scenarios for network assisted intra-cell and inter-cell interference cancellation and suppression in Rel. 12.  
2. Intra-cell interference resulted from current SU-/MU-MIMO operation
The intra-cell interference is mainly from the co-scheduled UE involved in the MU MIMO operation.  So the target scenario for intra-cell interference is hot spot where MU MIMO is intensively used. In Rel. 11, the scenarios which MU MIMO is widely used are CoMP scenario 4 [2] and enhanced DL MIMO scenario B [3]. In CoMP scenario 4, since lower power node RRH has no cell ID, macro cell ID is the only serving cell cover all the UEs in this het-net environment. So all the DL scheduling and transmission are based on the assumption of the macro cell operation. The frequency reuse factor of cell layout is reduced. Widely use of MU MIMO is a proper way to solve the problem of lower reuse factor.  This scenario can have higher priority for the evaluation of the gain by the network assisted intra-cell interference cancellation and suppression.
Moreover, other scenarios such as MIMO scenario A and B can also be considered with lower priority.

In FD MIMO scenario of Rel. 12 or later, MU MIMO is key point to exploit the additional frequency reuse by spatial multiplexing in vertical domain. So for FD MIMO, network assisted intra-cell interference cancellation and suppression is also meaningful.  By taking the time scheduling into account, the related evaluation can be left for future work.
Proposal 1: CoMP scenario 4 can be considered for the evaluation of the gain by network assisted intra-cell interference cancellation and suppression with higher priority; other scenarios can also be considered with lower priority. The related evaluation in FD MIMO can be left for future work.
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, it can only apply to the localized ePDCCH transmission which is also DMRS based transmission. Considering this situation, it is better that we focus on the intra-cell interference cancellation and suppression in DMRS based TM mode (TM8~10) because it can cover both data channel and control channel.
 In addition, in MU-MIMO operation 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. We can think that the network assisted information already partially exists. In TM8~10, the MU-MIMO is full transparent. So consideration of CRS based MU MIMO in TM 5 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 TM mode (TM8~10).
For network assisted intra-cell interference cancellation and suppression, three kind of additional signaling can be considered to improve the performance of receiver: RRC, DCI format or MAC CE. 
3. Inter-cell interference based on deployment scenarios prioritized in Rel. 11
Inter-cell interference is mainly consideration in denser cell deployment. In Rel. 11, non-CA based Het-net scenario such as CoMP scenario 3 can be investigated. In these scenarios, there are severe inter-cell interference between Macro and Pico cells. For evaluating the gain by network assisted inter-cell interference cancellation and suppression, it is better that this scenario can have higher priority. The other scenario such as homogeneous network has lower priority. 

For non-CA based Het-net scenario in Rel. 11, In Rel-11 work item (feICIC), non-linear interference cancellation receivers that mitigate strong CRS/PSS/SSS/PBCH interference have been shown to provide significant gain over linear receivers, especially the indication of neighbor cell’s CRS.  Here more interference cases can be considered, for example, the interference from other reference signal or other control channels. Moreover, the different interference property by different modulation orders, number of Tx and TM mode can also be investigated. Related studies can be done by evaluation.
In Rel. 12, small cell is one new scenario with denser cell deployment. Referring to the agreement of small cell evaluation, the interference among small cell eNodeBs should be the main concern. Because small cell main target to low and middle mobility UE, the interference can also be thought as semi static approximately. We can focus on RRC signaling to indicate the inter-cell interference. Moreover, new property of the inter-cell interference under the small cell environment can be studied together with small cell study item. 

Proposal 3: Small cell and non-CA based Het-net scenario such as CoMP scenario 3 can be considered for evaluation of the gain of network assisted inter-cell interference cancellation and suppression with high priority. The other scenario such as homogeneous network has lower priority. 
4. Conclusions

In this contribution, we discussed the scenarios for network assisted interference cancellation and suppression in Rel. 12. There are mainly 3 proposals as follows:
Proposal 1: CoMP scenario 4 can be considered for the evaluation of the gain by network assisted intra-cell interference cancellation and suppression with higher priority; other scenarios can also be considered with lower priority. The related evaluation in FD MIMO can be left for future work.
Proposal 2: it is better that we focus on the network assisted intra-cell interference cancellation and suppression in DMRS based TM mode (TM8~10). 
Proposal 3: Small cell and non-CA based Het-net scenario such as CoMP scenario 3 can be considered for evaluation of the gain of network assisted inter-cell interference cancellation and suppression with high priority. The other scenario such as homogeneous network has lower priority. 
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