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1 Introduction

A SI was approved in RAN#59 [1] to investigate enhancing the intra/inter-cell interference mitigation at the UE receiver with or without assistance information provided by the network.  According to the conclusion of RAN#59, RAN1 should start with the first RAN1 objective, namely:
1. (RAN1) 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.

This contribution discusses the suitable deployment scenarios for evaluating interference cancellation or interference suppressing receivers.
2 Discussion
In the 1st objective of the SI, we try to address the following:

1. Channels of interest (control/data) 
2. Deployment scenarios to be considered
2.1 Channels of interest

The only relevant data channel is the PDSCH, which employs link adaptation.  Reduction in interference to the PDSCH would result in higher TBS.  Therefore, any considered technique should be applied to PDSCH.

The main control channels are the PDCCH and EPDCCH. (E) PDCCH would benefit from interference suppression/cancellation techniques, especially in a HetNet deployment for UEs in the cell edge of a small cell.  This would avoid the need for ABS for example.  However, this is only likely to be feasible for the case without network assistance, since any network assistance information would need to be signalled to the UE, typically in the control channel itself; hence a chicken-and-egg problem would arise, and it is therefore difficult for the control channel to obtain such network assistance information.

Observation 1: The channels of interest for interference cancellation/suppression are PDSCH (both with and without network assistance), and (E)PDCCH (without network assistance). 
2.2 Deployment scenarios

In intra-cell scenarios, the interference to be considered would consist of MU-MIMO transmissions to other co-scheduled UEs in the same cell. The eNB should typically apply precoding and schedule UEs that are orthogonal in the spatial domain for MU-MIMO.  IS/IC both with and without network assistance would be feasible since the eNB has the relevant scheduling information which can be signalled to the UEs, but in view of the precoding the gains from IS/IC may not be significant to justify the additional complexity.

Observation 2: In intra-cell scenarios, the interference to be considered would consist of MU-MIMO transmissions to other co-scheduled UEs in the same cell. 
In inter-cell scenarios, we consider COMP Scenario 1, 2 and 3.  The interference to be considered would consist of transmissions to other co-scheduled UEs in neighbouring cells. 
Observation 3: In inter-cell scenarios, the interference to be considered would consist of transmissions to other co-scheduled UEs in neighbouring cells. 

In COMP Scenario 1 the coordination is between cells within the same site.  IS/IC both with and without network assistance would be feasible, since no inter-site communication is needed to obtain the scheduling information, but only UEs at the sector edges would benefit in this scenario.  

In COMP Scenario 2, the coordination is performed between cells in different sites.  Inter-cell interference cancellation information may not easily available since this information needs to go through the backhaul which introduces delay, so IS/IC without network assistance would be more straightforward than with network assistance.  The UEs that could benefit from IS/IC in this scenario would be all the cell edge UEs.

In COMP Scenario 3, the coordination is performed between the macro cell and the small cells.  Similar to COMP Scenario 2, interference cancellation information through the backhaul may be challenging, so IS/IC without network assistance would again be more straightforward than with network assistance.  However, the UEs that can benefit from IS/IC are all those UEs offloaded to the small cell especially those that are in the cell edge regions of the small cells.

Comparing all the scenarios, COMP Scenario 3 will most likely give the highest gain given that more UEs can benefit from IS/IC than in COMP Scenarios 1 and 2.  The study should therefore give first priority to study COMP Scenario 3.  It is also important that the study focuses with highest priority on practical cases, so non-ideal backhaul should be assumed, since the backhaul is an important factor affecting the gains that can be achieved.

Proposal 1: COMP Scenario 3 deployment with non ideal backhaul is prioritised over other deployment scenarios.
Proposal 2: The same network synchronisation and non-ideal backhaul assumptions should be used as for the Small Cell Enhancement study. 
3 Conclusion

In this contribution we discuss the channel and deployment scenario to be studied in the NASIC SI.  We conclude the following:  
Observation 1: The channels of interest for interference cancellation/suppression are PDSCH (both with and without network assistance), and (E)PDCCH (without network assistance). 
Observation 2: In intra-cell scenarios, the interference to be considered would consist of MU-MIMO transmissions to other co-scheduled UEs in the same cell. 

Observation 3: In inter-cell scenarios, the interference to be considered would consist of transmissions to other co-scheduled UEs in neighbouring cells
Proposal 1: COMP Scenario 3 deployment with non ideal backhaul is prioritised over other deployment scenarios.
Proposal 2: The same network synchronisation and non-ideal backhaul assumptions should be used as for the Small Cell Enhancement study. 
4 References

[1]
RP-130404, “Study on Network-Assisted Interference Cancellation and Suppression for LTE,” MediaTek, Renesas Mobile Europe, Broadcom Corporation, RAN#59














































































