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1 Introduction
Efforts have been made to calibrate the simulation platform for handovers among Macro cells and Pico cells. The email discussion report [1] shows the convergence of majority opinions on mobility scenarios, performance metrics, such as RLF, handover failure rate, ping-pong rate, and radio parameters and system configurations. Through analyzing the new SI of “HetNet mobility enhancements for LTE”, this contribution discusses if the simulation assumptions should be extended and new functionality modules should be added, in order to support the evaluation and study objectives defined in the SI. 

2 Discussion
A new SI named “HetNet mobility enhancements for LTE” has been agreed with the following objectives [2]: 

“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 simulation assumptions discussed so far about HetNet mobility mainly stem from the TEI-10 discussions to optimize parameters like TTT, HO failure declaration, definition of ping-pong and so on [3 - 10]. Since RAN2 #73bis, HetNet simulation discussions have been assigned to this R11 SI agenda item. It is, therefore, proper to examine the fitness of the simulation assumptions towards the SI objectives.   

In order to identify and evaluate HetNet mobility performance under established Rel-10 eICIC features e.g., Almost Blank Subframe, the ABS pattern modelling will be needed. During UE mobility process, the ABS pattern may be used for RSRP and RSRQ measurement for cell selection and handover decision. Moreover, it may also be needed for CQI measurement to assist scheduling.
The usefulness of ABS is tied with CRE, whose merit is measured by throughput increase via traffic offloading to small cells.  Hence throughput should be included as a key performance index in HetNet mobility evaluation. Proportional fair scheduler has been widely used in 3GPP system simulations, and can be applied with full buffer traffic model to generate throughput statistics.  

Furthermore, since the availability of UE measurements (including DRX functionality) is needed to study robust mobility functionalities, the DRX modelling should also be taken into account in the simulation assumption. 

Thirdly, in order to support “Further study and define automatic re-establishment procedures that can help improve the mobility robustness of HetNet LTE networks”, the Radio Link Failure modelling including the recovery may be needed.
Finally, in order to “Evaluate performance benefits of enhanced UE mobility state estimation and related functionalities”, UE mobility state estimation modelling, over deployment mixed with different types of cells should be taken into account.

In summary, the scope of simulation assumptions should be expanded to support the evaluation and study objectives defined in the SI.

Proposal 1: RAN2 is kindly requested to discuss if the ongoing simulation efforts should be expanded to support the evaluation and study objectives defined in the SI, possibly with the following functionality modules:

· ABS modeling to support CRE,

· Proportional fair scheduler to generate throughput statistics,

· DRX modeling to study robustness of mobility functionality,

· Radio link failure modeling to study connection re-establishment procedure, and

· Mobility state estimation to study the benefits of its enhancements for HetNet deployment.
3 Conclusion
The ongoing discussions on simulation assumption for HetNet mobility stem mainly from the TEI-10 discussions to optimize parameters like TTT, HO failure declaration, definition of ping-pong and so on. With the coming of R11 SI for HetNet mobility enhancements, this contribution examines the fitness of current simulation assumptions to achieve the SI’s evaluation and study objectives.
Proposal 1: RAN2 is kindly requested to discuss if the ongoing simulation efforts should be expanded to support the evaluation and study objectives defined in the SI, possibly with the following functionality modules:

· ABS modeling to support CRE,

· Proportional fair scheduler to generate throughput statistics,

· DRX modeling to study robustness of mobility functionality,

· Radio link failure modeling to study connection re-establishment procedure, and

· Mobility state estimation to study the benefits of its enhancements for HetNet deployment.
4 References

[1] R2-114359, “Email discussion: [74#36] LTE: Hetnet mobility simulation calibration”, Alcatel-Lucent.

[2] RP-110709, Study on Hetnet mobility enhancements for LTE, Alcatel-Lucent.
[3] R2-104017, “Mobility support to pico cells in the co-channel HetNet deployment”, Samsung.
[4] R2-104886, “Mobility issues under pico cell deployment”, Samsung.
[5] R2-105466, “Discussion on HetNet Improvements for Mobility”, Nokia Siemens Networks and Nokia Corporation.
[6] R2-106607, “Mobility issues under pico cell deployment”, Samsung.
[7] R2-106550, “Handover Performance and Improvements in Co-channel HetNet”, Alcatel-Lucent. 

[8] R2-106225, “Further results on HetNet Mobility”, Nokia Siemens Networks and Nokia Corporation.
[9] R2-110123, “Results on co-channel HetNet deployment”, Ericsson, ST-Ericsson.
[10] R2-111063, Email discussion: [72b#24] LTE: Simulation assumptions for hetnet simulations.  








































































































































































































































































































































 2/3

