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1
Introduction
The Hetnet SI [1] was originally opened in RAN#51, with the SI goal being to investigate and improve mobility performance in Hetnet environment. Specifically, the SI scope is as follows (copy-pasted from [1]):
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)

2
Hetnet simulations
The ongoing discussion about Hetnet simulations and simulation assumptions in RAN2 (see [2], [3], [4]) under the Hetnet SI [1] is expected to be concluded in RAN2 #76 meeting [5]. Based on the discussion, the simulation effort is expected to continue with more evaluations of the potential mobility issues in Hetnet. 
2.1
Calibration Simulations: Baseline Assumptions for Simulations
Currently, there are several aspects that have been considered in the calibration exercise. Notably, several default modelling options and parameter values have been set down in the TR. Below is a short list of simulation modelling options discussion during the calibration exercise:
· Propagation modelling: This aspect consists of distance-based pathloss, slow fading and fast fading

· Distance-based pathloss: Models agreed in 36.814 have been used. These are mostly the same as in 36.819, but as the propagation can naturally have a large impact on the results, it would be necessary to indicate if deviating from the calibration assumptions.

· Slow fading model: The correlation parameters (deviation, distance, coefficients) can have a large impact on the results.
· Channel model: Both TU and ITU models are allowed, so it would be necessary to state which is used if traffic is being simulated.
· Connection failure model: RLF, PDCCH failure and HO failure are all described in the calibration assumptions. However, given that the hotspot and the large area calibrations already exhibit slight differences in these, and there has been a great deal of discussion regarding the re-establishment model.
· Handover model: The calibration simulations use simple A3 based on RSRP for triggering handovers, as well as a fixed set ot other mobility parameters.
· UE measurement setup: The UE measurement parameters have also been specified in the calibration phase.

· Network and UE setup: The network layout, especially that of the pico cells, and the UE (initial) locations and the ensuing movement model have all been discussed during the calibration. 
As all of these have been quite thoroughly discussed, they should be treated as baseline assumptions for any simulations. However, this shouldn’t prevent using also different assumptions if there is a justification for such.

2.2
Aspects not fully treated during calibration
The current discussions have still some open items on certain modelling aspects.Some of them have been discussed briefly already, just not in details:
· DRX usage: Several companies have stated it would be important to evaluate effects of DRX to mobility
· eICIC/ABS/CRE usage: As eICIC belongs to the Rel’10 baseline, it has been commented that the Rel’10 mobility baseline evaluation should also consider that. However, the consensus has been that this aspect can be treated after calibration is complete.
· Traffic model and scheduler: Only infinite buffer (i.e. no traffic model) has been considered during the calibration. When evaluating throughput results with finite buffer, the traffic model and high-level scheduler details (e.g. PF, RR, Max C/I etc.) should be provided
· Impact of cell identification: Calibration has not considered true cell search impact on mobility: As per 36.133, it may take some time for a cell to be measurable.
· Connection failures: Each of the assumptions of the possible failures, RLF/PDCCH failure/Ho failure, contain simplifications for easier calibration:
· RLF recovery and RRC connection re-establishment: The calibration assumptions state that UE is removed at RLF, with no recovery possible. However, in reality the UE would try to re-establish to a suitable cell.

· PDCCH failure: The current PDCCH failure model is a simple “fail if this happens” with no probability for error. This may be overestimating the potential failure cases.

· HO failure: If HO command (or measurement report) transmission fails, in reality the RLC retransmissions would try to ensure the Ho command (or measurement report) is transmitted successfully. While this might take time during which RLF could be triggered, the current modelling does not even consider this possibility.
· Other aspects: During the SI discussions, for example mobility state estimation has been mentioned as a potential candidate for further studies. There could also be other algorithms. To ensure repeatability, it would be beneficial to briefly describe (in the same level as used for other aspects during the calibration process) how such aspects are modelled in the simulation.

To best proceed the work, the companies should be given leeway to best simulate the issues they see most important. However, to progress the work, it would be good to dedicate the next meetings for exploring and evaluating the biggest potential mobility issues and their severity.

Proposal 1: Companies should have the freedom of using different simulator modelling than used during calibration provided the differences in the modelling are described.

2.3
Checklist for Hetnet simulations 
We think it would also be beneficial to allow the companies’ to show also other aspects of Hetnet mobility that might not be directly using the exactly same assumptions as agreed in the calibration. Hence, we think it would be good to make a “checklist” of the issues that should be considered when doing simulations, with each company then indicating their chosen modelling approach. This checklist could then be included in the TR, along with the different company results to show what the identified improvement areas are.The attached excel sheet, based on the discussion in the preceding sections, contains a suggestion on how to capture the details in individual company contributions.
Proposal 2: Companies should utilize the attached checklist when submitting simulation results for TR 36.839.

Proposal 3: Adopt the checklist as part of TR 36.839.

3
Conclusion
We have considered both the aspects treated and not treated during the calibration discussion, and briefly summarised the most relevant modelling aspects in the attached spreadsheet. To better facilitate the work of determining whether there are issues with Hetnet mobility, we think the companies should be allowed freedom in simulations provided they describe the differences to the calibration assumptions. For this purpose, the attached spreadsheet summarises the most important models used.
Proposal 1: Companies should have the freedom of using different simulator modelling than used during calibration provided the differences in the modelling are described.
Proposal 2: Companies should utilize the attached checklist when submitting simulation results for Hetnet SI.

Proposal 3: Adopt the checklist as part of TR 36.839.
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