[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #72bis                                               R1-131473
Chicago, IL, USA, Apr. 15th – 19th , 2013

Source: 	Broadcom Corporation
[bookmark: OLE_LINK4]Title: 	Deployment Scenarios for Network Assisted Interference Cancellation
[bookmark: Source]Agenda Item: 	7.2.8
[bookmark: DocumentFor]Document for: 	Discussion
Introduction
The first objective in the Study Item for Network-Assisted Interference Cancellation and Suppression (NAICS) for LTE [1] is to define deployment scenarios and interference conditions.
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:
0. Intra-cell interference resulted from current SU-/MU-MIMO operation 
0. [bookmark: OLE_LINK8][bookmark: OLE_LINK7]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 the following, we provide our views on different deployment scenarios, interference conditions, and prioritization of the scenarios and channels of interest.
Prioritization of the Study
In the SID [1], it is mentioned that the study should cover the interference cancellation/suppression for PDSCH, PDCCH, and EPDCCH. In the discussion for approval of this SID in RAN#59, it was proposed that for a timely conclusion of this SID some prioritization could be envisioned. In case any possible prioritization should be considered in order to complete this SID, we propose that PDSCH and EPDCCH to be the first priority. Both CRS-based and DMRS-based transmissions should be considered for channels of interest. 
Proposal 1 – CRS-based and DMRS-based PDSCH and EPDCCH considered with the first priority.
Proposal 2 – PDCCH should be considered with the second priority.
Deployment Scenarios
Intra-cell Interference
The following two scenarios are proposed for NAICS evaluations under Intra-cell interference with priority given to scenario 2.

Scenario #1 – Intra-cell SU-MIMO Interference 
· Intra-cell interference resulted from current SU-MIMO operation 
· Intra-cell coordination is possible

Figure 1: Intra-cell SU-MIMO Scenario

Scenario #2 – Intra-cell MU-MIMO Interference 
· Intra-cell interference resulted from current MU-MIMO operation 
· Intra-cell coordination is possible

Figure 2: Intra-cell MU-MIMO Scenario

Inter-cell Interference
Scenario #1 – Homogeneous Macro Cells with non-ideal backhaul
· Homogeneous network with non-ideal backhaul
· Intra-cell coordination is possible

Figure 3: Homogeneous Macro Cells Scenario with non-ideal backhaul

Scenario #2 – Homogeneous Macro Cells with ideal backhaul
· Homogeneous network with ideal backhaul
· Intra-cell coordination is possible

Figure 4: Homogeneous Macro Cells Scenario with ideal backhaul

Scenario #3 – Heterogeneous Macro and Sparse Small Cells 
· The small cells are deployed in the presence of an overlaid macro network
· Co-channel deployment of the macro cell and small cells
· Outdoor small cell deployment
· Small cell cluster is considered
· A sparse scenario such as the indoor hotspot scenario evaluated for Rel-10 scenarios or Rel-11 FeICIC/CoMP scenarios
· Non-ideal backhaul between the macro cells
· Non-ideal/ideal backhaul between the macro cell and small cells of a cluster
· Non-ideal backhaul between small cells of a cluster

Figure 5: Heterogeneous Macro and Sparse Small Cells

Scenario #4 – Heterogeneous Macro and Dense Small Cells 
· The small cells are deployed in the presence of an overlaid macro network
· Co-channel deployment of the macro cell and small cells
· Outdoor small cell deployment
· Small cell cluster is considered
· The small cells of a cluster are denser than scenarios considered for Rel-10 eICIC, Rel-11 FeICIC/ CoMP 
· Non-ideal/ideal backhaul between the macro cells
· Non-ideal backhaul between the macro cell and small cells of a cluster
· Ideal backhaul between small cells of a cluster

Figure 6: Heterogeneous Macro and Dense Small Cells

Scenario #5 – Heterogeneous Dense Small Cells 
· Macro cell coverage is not present (or present in another frequency)
· Co-channel deployment of the macro cell and small cells
· Outdoor small cell deployment
· Small cell cluster is considered
· The small cells of a cluster are denser than scenarios considered for Rel-10 eICIC, Rel-11 FeICIC/ CoMP 
· Ideal backhaul between small cells of a cluster

Figure 7: Heterogeneous Dense Small Cells
Conclusion

Proposal 1 – CRS-based and DMRS-based PDSCH and EPDCCH considered with the first priority.
Proposal 2 – PDCCH should be considered with the second priority.
Proposal 3 – Intra-cell Deployment Scenarios:
Scenario #1 – Intra-cell SU-MIMO Interference 
Scenario #2 – Intra-cell MU-MIMO Interference 
Proposal 4 – Intra-cell Deployment Scenarios:
Scenario #1 – Homogeneous Macro Cells with non-ideal backhaul
Scenario #2 – Homogeneous Macro Cells with ideal backhaul
Scenario #3 – Heterogeneous Macro and Sparse Small Cells 
Scenario #4 – Heterogeneous Macro and Dense Small Cells 
Scenario #5 – Heterogeneous Dense Small Cells 
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