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Discussion and decision
1
Introduction
In previous RAN#59 meeting, the study on network-assisted interference cancellation and suppression (NAICS) for LTE has been approved. The first RAN1 objective captured in the SID states the following [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:

· 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 elaborate on the relevant scenarios to be considered by NAICS work. Further considerations on the channels of interest are provided in a companion contribution [5]. 

2
Deployment Scenarios
3GPP is currently using a broad range of deployment scenarios considered in the development of various technologies. Release 11 addresses both homogeneous and heterogeneous cases. Furthermore in heterogeneous scenarios different frequencies may be assumed for macro and pico. In addition, the assumption on the physical cell identifier (PCI) can further differentiate the scenarios into different or shared cell ID scenarios (for instance the case of CoMP scenarios 3 and 4).
Release 12 scenarios are bringing new dimensions in the form of densification and indoor deployments. While macro -  pico cases are still considered, the cases of macro and pico on different carriers seems to cover a good part of the scenarios. Different forms of densification are also used, with the main assumption that picos are dropped in a clustered way.
In addition to the network topology, the available backhaul is an important component when discussing about network assistance. While Release 11 scenarios have been considered mainly ideal backhaul in terms of latency and capacity, Release 12 scenarios are addressing also non-ideal backhauls with latency values of 2ms, 10ms and 50ms recommended for evaluations [2].  

From a receiver perspective it is important to find the differences between these scenarios in the sense of differences in interference structure or other relevant assumptions. For example, whether there is single or few dominant interferers and whether the structure of the interferer (for example MCS, channel state information) is known at the receiver may lead to a particular operation of the receiver in a specific environment. Hence, from a RAN4 perspective, the backhaul characteristics are of less importance, but rather the interference profile and knowledge of the interference structure at the receiver should be understood.
Observations:

· RAN1 scenarios are mainly characterized by the network topology and backhaul characteristics.

·  RAN4 scenarios are mainly characterized by interference profiles.

· There is a need to identify the main differences between scenarios in terms of interference profiles and select the relevant ones in terms of receiver operation.
Table 1: Classification of scenarios.
	Scenario
	Topology and observations
	Backhaul and network coordination

	Homogeneous macro network (e.g. 3GPP Case 1)
	Intra-site scenario. Widely considered throughout releases.  
	Centralized network coordination possible between the sectors of a site. Ideal backhaul assumption investigated in Rel 11, non-ideal backhaul possible.

	Heterogeneous scenarios with co-channel macro
	Sparse pico deployment: 

Scenarios with different or shared cell ID have been considered in Release 11. Centralized network interference coordination techniques have been investigated (CoMP with the assumption of ideal backhaul).
	With ideal backhaul assumption between macro and picos this can be centralized as in Rel 11. With non-ideal backhaul it is distributed scheduling scenario.

	
	Dense and clustered pico deployment. Currently Release 12 scenarios. 
	Ideal and non-ideal backhaul considered with centralized or distributed coordination, respectively.  

	Heterogeneous small cells with separate channel macro
	Sparse pico deployment with different or shared cell ID
	More suitable for distributed control and non-ideal backhaul. Centralized control and ideal backhaul possible inside clusters.

	
	Dense and clustered pico deployment with different or shared cell ID
	


Observations:

· Factors like presence of dominant interference and number of dominant interferers should be used in scenarios selection.

· The following scenario classification can be made:

· Heterogeneous co-channel macro and dense small cells
· Heterogeneous separate channel macro with dense small cells
· Homogeneous macro network
· Ideal and non-ideal backhaul need to be considered.
Network parameterization and assumptions

Previously discussed scenarios have been rigorously described in terms of parameterization [3]
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[4]. From the NAICS studies perspective, we should further trim down the parameterization options to the ones relevant in this work. One of the main interests is to study the improvement for PDSCH performance. As most of the scenarios are interference limited, the utilization of full buffer traffic should be baseline. This is also justified by the fact that one should see the need for enhanced receivers also from a peak performance perspective. 
Proposal:

· Full buffer simulations are baseline. 
The NAICS study aims at investigating the intra-/inter-cell interference mitigations possibilities. Advanced transmitter-side interference coordination techniques, such as CoMP/FeICIC, have been targeting similar scenarios. It is of primary importance to quantify the gains of advanced receivers without utilization of CoMP/FeICIC techniques. Note that the current CoMP/FeICIC feedback and signalling mechanisms should be reutilized if found beneficial while the UE speed of 3 km/h should be considered as baseline. To some extent, this approach is similar to considering the ideal and non-ideal backhaul assumptions, from the perspective that at least Rel-11 CoMP can be identified, for now, as an ideal backhaul technology. In addition, having the assumption of no CoMP/FeICIC technologies simplifies the RAN4 utilization of the interference profiles as raw interference profiles can be considered. 

Proposal:

· Interference conditions should be investigated without any network side interference coordination applied.
· UE speed of 3 km/h is considered as baseline.

· Follow the simulation assumptions according to
TR 36.819, where applicable, provided the relevant NAICS scenarios are considered. 
3
Conclusions

In this paper we have discussed target scenarios to be considered for NAISC study. Our observations and proposals can be summarized as follows:
· RAN1 scenarios are mainly characterized by the network topology and backhaul characteristics.

·  RAN4 scenarios are mainly characterized by interference profiles.

· There is a need to identify the main differences between scenarios in terms of interference profiles and select the relevant ones in terms of receiver operation.
· Factors like presence of dominant interference and number of dominant interferers should be used in scenarios selection.

· The following scenario classification can be made:

· Heterogeneous co-channel macro and dense small cells

· Heterogeneous separate channel macro with dense small cells

· Homogeneous macro network

· Ideal and non-ideal backhaul need to be considered.

· Full buffer simulationsas well as UE speed of 3 km/h are baseline. 

· Follow the simulation assumptions according to
TR 36.819, where applicable, provided the relevant NAICS scenarios are considered.

· Interference conditions should be investigated without any network side interference coordination applied.
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