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1. Introduction
In this contribution, we discuss some aspects to the reference system simulation scenarios in [1] that relate to heterogeneous deployments. The scenario aspects discussed herein refer mainly to hot-zone deployments.
2. Discussion

The set of heterogeneous network deployments given in TR36.814 provides a baseline for initial evaluations of macro cell deployments with different types of HetNet nodes distributed within the macro network. The TR36.814 provides guidelines of four deployment configurations reflecting the density of UE’s across the macro cells as well as the distribution of UE’s within the macro cell. 
One of the prioritized scenarios to be studied is to be based on configuration 4 in TR 36.814, and related to hot-zone, or hotspot, deployments. Such deployments are considered to be useful to off-load capacity from the macro cells, in which an operator can e.g. offer high speed internet access in certain areas. 
We here propose some modifications to configuration 4 in TR36.814. Currently, configuration 4 aims to model a system with considerable variations in user densities within macro cells, as well as in user densities within traffic hotspots. Even though this may reflect the reality, one can question, whether a planned deployment of hotspot cells would assume the same cell parameters throughout of the system area, as is typically assumed in these kinds of system simulations, independent on the hotspot traffic load and macro cell coverage at the location of the hotspot. It is our view that for an approach with homogeneous cell parameters, also the deployment scenario should be a bit more uniform compared to the current version of TR36.814. Furthermore, in order to be more transparent, and enabling a fairly straightforward way to obtain realistic expectations of the performance of the assumed heterogeneous deployment, the scenario should be clear on how large part of the system traffic (users) is located within traffic clusters (hotspots) including pico base stations, compared to the amount of users located outside such clusters.
Thus, we propose the following:

Proposal 1: For configuration 4 in TR 36.814, a fixed average number of users per macro cell area should be considered. Furthermore, the scenario should clearly define how large part of the traffic that is located within traffic clusters including pico cells.
The fixed average number of users per macro cell area, but still a random placement of users over the whole system area, allows certain variations in the actual number of users between cells, while keeping the average cell traffic constant.

At least within an urban environment with apartment blocks, the traffic will typically be clustered. Furthermore, there will typically be more than one such traffic cluster (apartment block) per macro cell. It will be a good design choice to deploy pico cells as close to traffic hotspots as possible, e.g. within traffic clusters. However, it is not always very realistic to assume that one or even a few pico cells are sufficient to provide coverage for a very large part of the cell traffic, as is currently assumed in configuration 4
. Hence, the fraction of users that are assumed to be located within traffic clusters surrounding pico cells should depend on the number of deployed pico cells. For example, let us assume that: a) 90% of the cell traffic is located within clusters, b) there is an average of 10 traffic clusters per macro cell, and c) each traffic cluster can contain a maximum of one pico cell. Now, if we would deploy an average of 1 pico cell per macro cell, only 10% of the traffic clusters would include a pico cell, meaning that 9% of the total cell traffic would be located within such clusters. Correspondingly, 4 pico cells could cover 40% of traffic clusters (36% of cell traffic), while in case of 10 pico cells per macro cell, every traffic cluster would include a pico cell, and hence 90% of the total cell traffic would be in such “pico clusters”.

Following the approach as described above, the simulation methodology would look like this:

· Define the locations of pico cells within the macro system area. Here, one may consider either a total number of pico base stations uniformly distributed over the macro system area, or a certain (exact) number of pico base stations per macro cell.
· Depending on the assumed number of pico cells per macro cell, and the assumed number of users per macro cell, define the total number of users to be located within “pico clusters”. Here, one can for example assume the values given above for the level of traffic clusterization (90%) and the average number of traffic clusters per macro cell (10).
· Distribute pico cluster users uniformly between the different clusters, and within the cluster area.
· Distribute the rest of the users uniformly within the system area, but outside the “pico clusters”.
When comparing the heterogeneous network performance with macro network, the same average number of users per macro cell area shall be assumed for both deployments. Ideally speaking the traffic should also be identically clustered.
In TR36.814, a total base station Tx power of 30 dBm has been assumed for hot-zone deployments. In [2], it was proposed to also include more power classes for hot-zones, namely output power of 24 dBm and 37 dBm. RAN4 has been discussing the maximum allowed total output power for an indoor pico base station, and has agreed on a value of 24 dBm. However, it is possible that there will later on be additional outdoor base station classes, similar to the “medium range BS” in TS25.104 (known also as a “micro base station”). Therefore, multiple power levels up to a maximum 37 dBm could be of interest from a scenario sensitivity analysis point of view as an alternative to range extensions.
Proposal 2: Add maximum output BS Tx power classes of 24 dBm and 37 dBm to hot-zones
3. Conclusions
In this contribution, we propose the following:
Proposal 1: For configuration 4 in TR 36.814, a fixed average number of users per macro cell area should be considered. Furthermore, the scenario should clearly define how large part of the traffic that is located within traffic clusters including pico cells.
Proposal 2: Add maximum output BS Tx power classes of 24 dBm and 37 dBm to hot-zones
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� One scenario where that kind of assumption would be valid, is when one or a very few users are consuming very large part of the whole macro cell capacity. However, for that kind of a scenario one could re-discuss the various simulation assumptions regarding the models within the pico cell.





