
3GPP TSG RAN WG2 Meeting #78
R2-122139
Prague, Czech Republic, May 21st - 25th, 2012
Source:
CATT
Title:
Evaluation on Mobility State Estimation in Hetnet
Agenda Item:
7.10.4
Document for:
Discussion and Decision
1. Introduction
In last meeting, the following agreements on mobility state estimation performance were made:

	Agreements
1
Several companies see a need for enhancing the MSE in order to enhance the mobility performance in HetNets. We will study further which proposed solutions improve the mobility performance compared to the available baseline. 

2
The goal is to include enhancements for which RAN2 agrees that there is a benefit in terms of mobility performance in the TR.


There is an email disc after RAN2#77[2] to continue this discussion. Majority of companies see that MSE is not behaving in a stable or consistent enough manner in Hetnet environment. And enhancing the stability is seen as one of the most important issues. Besides stability, this contribution makes some further analysis on MSE and enhanced MSE. The simulation results of the existing MSE and two enhanced MSE in hetnet are provided, and their benefits based on mobility performance are also evaluated. 
2. Evaluation of MSE and enhanced MSE
2.1. Simulation Scenarios
In [1], two options of enhanced MSE were mainly discussed:
Option 1: Selectively count or do not count certain reselections/handovers
Option 2: Count reselections/handovers to cells according to cell-specific weights

In order to evaluate the benefits of MSE enhancements with respect to mobility performance, the following scenarios are simulated:
Case 1: As a baseline scenario, UE MSE mechanism is not applied.
Case 2: The existing Rel-8 MSE mechanism is applied.
Case 3: Option 1 is used to enhance MSE, i.e. counting only macro cells reselections/handovers for mobility state estimation.
Case 4: Option 2 is used to enhance MSE. When counting reselections/handovers, the following weights are applied depending on the cell types of source and target cells:
	Parameters
	Value

	Macro-to-macro-weight
	1

	Macro-to-pico-weight
	0.5

	Pico-to-macro-weight
	0.3

	Pico-to-pico-weight
	0.2


MSE seems to not work well in hetnet because of the introduction of dense small cells. Therefore, to evaluate the impact of MSE on hetnet, we deploy 2 pico cells within per macro cell as showed in appendix A. Pico and macro cells are deployed on the same frequency layer.
2.2. Simulation Results
The set 3 of the configuration parameters in [3] are adopted in this simulation. And the MSE parameters are shown in appendix A. Other simulation assumptions, e.g. radio parameter configuration, mobility parameters, and UE placement, are set according to [3]. The above 4 cases with UE speed as 30km/h and 60km/h are simulated respectively.

2.2.1 Mobility performance of 30km/h
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Figure 1: The mobility performance with UE speed 30km/h
The simulation results with 30km/h UE speed are presented in Figure 1. Compared the simulation results of Case 1 and Case 2, we can see that with MSE the whole HOF rate is reduced with about 25% but the rate of short ToS is increased.
Observation 1: In the case of 30km/h, the existing MSE helps to reduce the whole HOF rate but does not help in the short ToS in hetnet scenario.
As shown in figure 1, the mobility performance of Case 4, including both HOF and short ToS, is similar to Case 2. And compared with Case 2, the rate of HOF in Case 3 is reduced but the rate of short ToS is increased. The rate of HOF in Case 2 is lower than 1.5%. If the HOF rate is acceptable, it is not advisable to further reduce the HOF rate at the cost of increasing the rate of short ToS. Therefore, considering that enhanced MSE will introduce the network complexity or the cost of radio resource without an obvious improvement on mobility performance, we suggest doing nothing with the existing MSE.
Proposal 1: In the case of 30km/h, there is no need to enhance the existing Rel-8 MSE if its HOF rate is acceptable.
Proposal 1a: If the HOF rate of Rel-8 MSE in hetnet is not acceptable, some enhancements need to be considered with the tradeoff between the HOF rate and the short ToS rate.
2.2.2 Mobility performance of 60km/h
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Figure 2: The mobility performance with UE speed 60km/h

Simulation result with 60km/h UE speed are shown in Figure 2. Compared with Case 1, the HOF rate of Case 2 is reduced from 2.8% to 0.8%. However, the rate of short TOS is increased from 22.8% to 48.5%. The rate of short ToS in Case 2 is too high and can not be accepted.
Observation 2: In the case of 60km/h, there are some benefits on HOF with the existing MSE, but there is also an unacceptable impact on short ToS.
Furthermore, from the figure 2, we can see that the mobility performances of Case 2, Case 3, and Case 4 are similar. The rate of short ToS is still too high with any two enhanced MSE. To reduce the rate of short ToS, UEs should be prevented to handover to the pico cells in the case of 60km/h. Therefore, the mechanism that TTT is scaled according to UE mobility state should not be applied in this case.
Proposal 2: In the case of 60km/h, scaling TTT based on MSE should not be applied.
3. Conclusion

In this contribution, we apply the existing MSE and two enhanced MSE in hetnet, and simulate these scenarios respectively. Compared the simulation results of applying the existing MSE or not in hetnet, we have the following observations:
Observation 1: In the case of 30km/h, the existing MSE helps to reduce the whole HOF rate but does not help in the short ToS in hetnet scenario.

Observation 2: In the case of 60km/h, there are some benefits on HOF with the existing MSE, but there is also an unacceptable impact on short ToS.

Furthermore, compared with the mobility performances with enhanced MSE, we propose that:
Proposal 1: In the case of 30km/h, there is no need to do enhancements with the existing Rel-8 MSE if its HOF rate is acceptable.
Proposal 1a: If the HOF rate of Rel-8 MSE in hetnet is not acceptable, some enhancements need to be considered with the tradeoff between the HOF rate and the short ToS rate.
Proposal 2: In the case of 60km/h, scaling TTT based on MSE should not be applied.
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5. Appendix A: Simulation Assumption
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Figure 3: The placements of macro and pico cells
Table 1: Simulation parameters

	 Items 
	Description 

	sf-High, scaling factor for High-mobility state
	0.25 

	sf-Medium, scaling factor for Medium-mobility state 
	0.5 

	t-Evaluation, the evaluating duration to enter High- or Medium-mobility state 
	30s 

	t-HystNormal,  the evaluating duration to enter Normal-mobility state 
	0s 

	n-CellChangeMedium, the handover number to enter Medium-mobility state 
	3

	n-CellChangeHigh,  the handover number to enter High-mobility state 
	5


6. Appendix B: Distribution of UE mobility state
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Figure 4 Distribution of UE mobility state
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