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1
Introduction
RAN2 has been evaluating possible performance improvements for Hetnet scenarios for a couple of meetings already, with an e-mail discussion ongoing for a couple of meetings already ([2], [3]). Since the e-mail discussion seems to be slowly converging, we make a proposal on how to continue the work after that.
2
Hetnet Mobility Improvements Study Item
A study item on Hetnet was approved in RAN#51 [4], covering the area of improvements as follows:

The study shall consider both network centric solutions and possible UE assisted enhancements.

· Identify and evaluate strategies for improved small cell discovery/identification. (RAN2)

· Identify and evaluate HetNet mobility performance under established Rel-10 eICIC features e.g., Almost Blank Subframe (RAN2, RAN1 if requested by RAN2)

· Further study and define automatic re-establishment procedures that can help improve the mobility robustness of HetNet LTE networks. Evaluate performance benefits of enhanced UE mobility state estimation and related functionalities, and other possible mobility solutions to take different cell-sizes into account. (RAN2, RAN3)

· Robust mobility functionality under various supported assumptions for the availability of UE measurements (including DRX functionality) shall be ensured/taken into account as well as UE power consumption and complexity (RAN2, RAN4)

· Further study and define mobility enhancements for Home eNodeBs with multiple carriers (or CA) with CSGs (potentially different CSG on different carriers) (RAN2, RAN3)

The discussion topic of the e-mail discussions [2] and [3] was started already before the SI was approved, but falls quite clearly under third bullet point. Since the effort to define simulations assumptions for this case has been quite long, we think it might be that the simulation assumptions used for the on-going exercise will also get used for other studies in this SI. Hence, we consider the necessary steps to enable companies to compare their results.
3
Evaluation of the Simulations 
The e-mail discussion has already identified quite many basic assumptions. We have listed the full set of assumptions we propose in Annex A, but we briefly consider the most important ones in this chapter.

In RAN1, when a set of simulation assumptions is agreed, a set of results is done for calibration of results between different companies. This means that a (possible simplified) set of simulations are done and a representative set of results is collected from each company.

3.1
Simulator Calibration
The ensure best comparability across results from different companies, we think it would make sense first to calibrate the simulators in a simple manner so as to see that the basic results from each simulation are comparable. This is similar exercise as has been done in RAN1 in the past, e.g. the TR 36.814 section A.2.2 [1] was produced exactly for this purpose.

The calibration in 36.814 was done using two simple performance metrics:  SINR and throughput/spectral efficiency. Assuming that most of the parameters to be used are according to 36.814, we would propose that similar metrics could be used to align the simulation results. However, since the main objective is to evaluate the mobility performance and the metrics in 36.814 do not consider that at all, additional metrics would also be needed.

To simplify the evaluation, we propose that two different calibration cases are considered:

1. Non-mobility case: UEs are dropped randomly according to the agreed placement scheme, but do not move during the simulation. Only the fading varies according to set user speed. 
a. User performance metrics are collected and shown as per [1] .
2. Mobility case: UEs are dropped randomly according to agreed user placement case, and move at 30 km/h speed according to defined mobility model. 
a. A single set of mobility parameters (see Annex B) is used, and the mobility metrics (see section 3.2) are collected.

b. The mobility model used should be the one agreed based on [3] outcome.
The intent of these two cases is to 1) Produce similar comparisons as were used in 36.814 and 2) Compare the mobility metrics in an isolated manner, to produce best comparability. Also, using a non-mobility case for producing baseline performance results has the added benefit of showing how much the mobility affects the final results, as the results with mobility can then be compared against the baseline. Additionally, such results would be comparable to 36.814. 

From these results, an average performance curves can be drawn based on results from all the companies.
We also support the approach presented in [5] where the simulations are organised in “sets” to reduce the amount of cases. However, we feel that for successful calibration, it would be better to choose only one of such sets, and then use the baseline parameters from that. Table 1 shows the parameters we propose for the calibration cases (NOTE: Speed of “0 km/h” means the non-mobility case).

Table 1: Basic parameters for calibration simulations

	Profile
	Calibration Set

	UE speed [km/h]
	{0, 30}

	Cell Loading [%]
	100

	TTT [ms]
	120

	A3 offset [dB]
	3

	L1 to L3 period [ms]
	200

	RSRP L3 Filter K
	4


Proposal 1: Define two calibration cases for the Hetnet simulations: One “No mobility” case and one “Mobility” case. The baseline parameters for these are given in Table 1.
3.2
Key Performance Indicators (KPIs) 
To have comparable results between different companies, some common statistics should be defined. We propose the following metrics to be used as KPIs:
Mobility performance KPIs:

· Amount of handovers/cell: The distribution of handovers/cell/s. 
· Amount of RLFs/HOFs: HOFs/RLFs categorised according to the “HO state”, as described in [3]
· Time-of-Stay distribution: Distribution of ToS/UE/cell, according to definition in  [3] 
User performance KPIs:

· Wideband SINR: Collected as per [1]
· Normalized user throughput: Collected similarly as per [1] 
· Pathloss distribution:  Same as coupling gain in [1]
Other statistics can also be collected to show specific points, e.g. to draw attention to a phenomenon not easily seen directly from the common statistics defined above. The intention of these is to provide a minimum set of common KPIs that can easily be compared among different companies.
Proposal 2: Adopt the KPIs for mobility and user performance as suggested above.

4
Conclusion

We have discussed the simulation procedure to be used in the hetnet simulations, and proposed a calibration between companies’ results as well as prioritization to the almost-agreed cases.

Proposal 1: Define two calibration cases for the Hetnet simulations: One “No mobility” case and one “Mobility” case.

Proposal 2: Adopt the KPIs for mobility and user performance as suggested above.
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