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1
Introduction
As discussed in [1] during the IMT-Advanced workshop, the evaluation methodology that is used in 3GPP is over 10 years old.
Some of the limitations of the current methodology are [1]: 

· Users are moving without changing geometry nor cell
· Layer 1 is the only relevant layer
· Uplink and downlink are independent
· Cells are uniformly distributed, hexagonal and all of them have the same size
With the advances of computing technology we think that we can improve the way that the reality of wireless communication systems is modelled so that we can more objectively assess robustness and reliability of the system. The robustness and reliability of wireless systems is stressed by e.g. having explicit modelling of mobility and concurrent UL/DL modelling. 

In order to meet the performance requirements set forth for LTE-A a common theme discussed by multiple companies [2] was the incorporation in the system of new nodes with transmit power class lower than the usual “macro” eNBs. These new nodes (pico cells, Home eNBs, relays) change the topology of the system lay-out to a much more heterogeneous network with a completely new interference environment with nodes of multiple classes “competing” for the same wireless resources. 
Finally, the use of more realistic traffic models for the evaluations was already discussed for the evaluation of LTE but, unfortunately, little attention was given to it. Full-buffer traffic model has the advantage to allow faster simulations but hides many of the dynamics associated with bursty-traffic. Therefore, the use of traffic models with more realistic burstiness is considered of paramount importance for heterogeneous network lay-outs and their corresponding new interference scenarios. 
This contribution addresses the dimensions that, in our view, should be addressed to expand the current evaluation methodology when looking at proposals for LTE-A. 

2
Discussion

This section summarizes the evaluation methodology areas that we think should be expanded for LTE-A evaluations. In summary:

· Mobility modelling
· Heterogeneous system lay-outs

· Traffic models

2.1
Mobility

The modelling of mobility is key to assess the robustness and reliability of a true broadband, wireless, mobile system. Therefore, we propose discussing the modelling of the following:

· RRM measurements at the UE triggering change of serving cell
· Concurrent operation of DL/UL

· Time-varying shadowing and path-loss

· Spatial correlation of shadowing within a cell

· UEs changing cells 

Note that mobility does not need to be enabled for every single system evaluation,. However, it is important to identify some scenarios where mobility is explicitly modelled. 

Some simplifications such as disabling fast fading can be discussed in order to reduce the simulation time. 

Other scenarios that may require special attention if required by the operator community are e.g.

· Modelling of “urban canyons” with path-loss changes with rates up to 100dB/s

2.2
Heterogeneous Lay-outs

The introduction of new nodes in the network to increase system capacity and cell-edge user experience introduces a new interference environment that will need to be carefully assessed. 
The macro-cells have already been extensively studied in previous evaluations with the following characteristics:

· Inter-site distance (ISD)

· Regular across entire system lay-out

· Based on Hexagonal lay-out

· Penetration loss

· Indoors/outdoors 

· Antenna height

· Transmit antenna power (20W for 5MHz, 40W for 10MHz and above)

The categorization of new nodes is as follows [2]:

· Pico cells

· Transmit power: ~1W or less

· Backhaul: X2

· Home eNBs (femto cells)

· Transmit power: ~1W or less

· Backhaul: undecided, S1 or none? 

· Relays

· Transmit power: ~1W or less

· Backhaul: through the air-interface with a “macro-cell”

In order to gain perspective of the actual benefits that these new nodes are bringing to the system performance we propose taking as baselines for comparison the following:

· Pico cells ( pico cells with default X2-based backhaul and interference management
· DL/UL coverage gap for “legacy” pico cell achieved by noise-injection (artificially increasing the pico cell receiver’s noise figure)

· Home eNBs ( new node that does not have a baseline for comparison

· The modelling of open and close subscriber groups has to be considered unless one of the two modes is eliminated

· Relays ( Repeater (non-demodulating node that amplifies the incoming signal blindly)

· Repeaters amplify signal and interference but do not add significant delay

The placement of these nodes in the system may yield different answers when performing system evaluations, therefore operator guidance on this aspect is important:

· Random, uniform dropping of new nodes into macro-coverage

· For example 1, 10, 20 nodes per macro cell

· Clusters of new nodes 

· e.g. Home eNBs

The dropping of UEs into the system lay-out is also important 

· Traditionally UEs are uniformly dropped throughout the system lay-out

· Non-uniform dropping of UEs in some situations is important to stress the system reaction to varying cell load across the system coverage

· Other scenarios with non-uniform distribution of UEs may be Home eNBs scenarios where a sensible baseline may be to have a large concentration of UEs at small distance from the Home eNB (e.g. within 50m radius)

Other aspects to consider when introducing these new nodes into the system evaluations are the following:

· Co-channel and different channel deployment for the above nodes

· Specially relevant for Home eNBs and Relays

· Modelling of Home eNB – Home eNB would be relevant for the deployment of Home eNBs in a different channel than for macro coverage

· Penetration loss / isolation to/from the “macro” cells

· Specially relevant for Home eNBs and Relays

· Antenna height

· Antenna patterns

2.3
Traffic models

In addition to full-buffer traffic model we suggest using 

· http traffic model or a variant of it with heavier data usage to speed up simulations without losing burstiness
3
Conclusion

This contribution has raised the points where, in our opinion, an expansion of the current system evaluation methodology is necessary. In summary the aspects to consider are categorized as follows:
· Explicit modelling of mobility

· System lay-outs for heterogeneous networks

· Traffic models with burstiness

We recommend discussing the above points and conclude on a set of meaningful scenarios to use on the evaluation of LTE-A technical proposals. 
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