
TSG-RAN WG1 #72bis	R1-131594
Chicago, USA, 15th – 19th April 2013

Source:	Orange, Telecom Italia, Deutsche Telekom, T-Mobile USA, China Unicom
Title:			Scenarios for network-assisted interference cancellation and suppression 
Agenda Item:	7.2.8
Document for:	Discussion and decision
[bookmark: Source]

Introduction 
Within the Study Item for Network-Assisted Interference Cancellation and Suppression for LTE, the performance of advanced receivers will be assessed by system level simulations in different deployment scenarios, to be defined by RAN1 [1]:
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.
Inter-cell interference

Scenario #1: Macro homogeneous deployment with intra-site coordination  

· Homogeneous network, only macro-cell
· Non-ideal backhaul
As for the SCE-Physical Layer Study Item simulation assumptions [2], the latency values of {2ms,10ms,50ms} are recommended for evaluation.
· Inter-cell coordination assumptions
· Intra-site coordination is possible
· Inter-site coordination is limited due to backhaul constraints


Figure 1 (taken from 36.819): Scenario #1 - Homogeneous network with intra-site scheduler coordination 

NB: This scenario is similar to CoMP scenario 1 in TR36.819.

Scenario #2 Heterogenous deployment with non-ideal backhaul 

· Small cells are deployed within the macrocell coverage
· Co-channel deployment
· Dense deployment of small cells is considered
· Small cells are deployed outdoors
· Backhaul assumptions
· Between macro-cell and small cells within its coverage: Non-ideal. Note that this backhaul constraint is the difference with scenario #3
· Among macro cells: Non-ideal
· The latency values of {2ms,10ms,50ms} are recommended for all the interfaces
· Inter-cell coordination assumptions 
· According to the backhaul assumptions, every inter-cell coordination is limited, except the intra-site coordination

Figure 4 (taken from R1-130748): Scenario #2 – HetNet with non-ideal backhaul between macro-cell and cluster of small cells

NB: This scenario is similar to scenario 1 for SCE-Physical layer study Release 12 with imperfect backhaul [3].

Scenario #3: Heterogenous deployment with quasi-ideal backhaul between Macro cells and small cells 

· Small cells are deployed within the macrocell coverage
· Co-channel deployment
· Dense deployment of small cells is considered
· Small cells are deployed outdoors
· Backhaul assumptions
· Between macro-cell and small cells within its coverage: Quasi-ideal backhaul 
· The Fiber Access 4 backhaul technology defined in TR 36.932 is used for evaluation
· Among macro cells: Non-ideal
· The latency values of {2ms,10ms,50ms} are recommended
· Inter-cell coordination assumptions 
· According to the backhaul assumptions, the coordination is possible in the following cases:
· Intra-site macro cells coordination
· Coordination between a macro-cell and a small cell within its coverage
· Coordination among small cells within the coverage of the same macro cell
· According to the backhaul assumptions, the coordination is limited in the following cases:
· Inter-site coordination between macro-cells 
· Coordination between a  macro-cell and a small cell outside its coverage
· Coordination among small cells within the coverage of different macro cells 


Figure 3 (modified from 36.819): Scenario #3 – HetNet with with quasi-ideal backhaul between Macro cells and small cells

NB: This scenario is similar to CoMP scenario 3 in TR36.819.

Intra-cell interference resulted from SU/MU-MIMO 
Scenario #1 is used to evaluate the capability of the candidate receivers to mitigate the intra-cell interference.
General considerations

· Channels of interest: The target channels from which the interference is to be removed are PDSCH, ePDCCH and PDCCH. In case prioritization is needed, PDSCH is the first priority.
· RS for demodulation: Both CRS-based and DMRS-based demodulation need to be studied, as stated in SID [1]. This was also the case for the MMSE-IRC receiver study on release 11 [3].
· Synchronization error:  different level of synchronization error between the network cells should be taken into account in the performance assessment of the proposed solutions.
· 
· Inter-cell coordination mechanisms: 
· The intra/inter-cell coordination mechanisms for IC receivers are explicitly indicated by companies when presenting the results (example: PRBs alignment, MCS coordination between interferer and victim, etc.).
· For inter-site coordination, companies should state whether the coordination mechanisms can be implemented with a non-centralized scheduler or not. If yes, the required exchange of information among schedulers and the maximum latency suffered by this information needs to be explicitly indicated.
· The study on network signalling for IC/IS receiver assistance should also address inter-vendor signalling. 
· The only coordination mechanism assumed in the simulation evaluation relates to network-assistance for advanced receivers, meaning there should be no further CoMP, nor (f)eICIC.
Conclusion

Proposal 1: 3 scenarios are defined for evaluation of network-assisted receiver candidates in Release 12:
· Scenario #1: Macro homogeneous deployment with intra-site coordination
· Scenario#2:  Heterogenous deployment with non-ideal backhaul 
· Scenario #3: Heterogenous deployment with quasi-ideal backhaul between Macro cells and small cells
All the aforementioned scenarios are studied to investigate the inter-cell interference mitigation.
Scenario #1 is sufficient to investigate the intra-cell interference mitigation.
Proposal 2: The channels to which interference cancellation and suppression are applied are: PDSCH, ePDCCH, PDCCH.
Proposal 3: Different level of synchronization error between the network cells should be taken into account in the performance assessment of the proposed solutions.
[bookmark: _GoBack]Proposal 4: Both CRS-based and DMRS-based demodulation are studied.
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