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1. Introduction

In RAN4 Ad hoc meeting #2 2010, it was suggested that RAN4 start discussions on simulation work for carrier aggregation (CA) mobility performance in order to evaluate RRM requirements in CA [2-3]. Simulation models and assumptions have been proposed in [1-3] in RAN4 #55, which worked as good start points. Based on them, this contribution provides some complements and tries to further clarify the baseline of simulation assumptions of RRM requirements in CA.
2. Simulation Assumptions for mobility performance

2.1. Basic assumption
As stated in [1], five CA deployment scenarios have been agreed for studying CA-related specifications. And basic simulation parameters have been proposed in [2], following assumptions in TS 36.814. The following sections provide some complements for simulation assumption. Carrier frequency could be configured as proposed in [2].
Note: In the following section, cell on F1 is called F1-cell and cell on F2 is called F2-cell.
2.2. Mobility related policies 
In terms of mobility management in CA, the major variations of simulation assumptions involve the following factors, 
· The policy for cell-management
· The policy for handover.
Policy for cell-management
For scenario1, RSRP of F1-cell and F2-cell are quite similar, since the frequencies are very close and shadow-fading are almost completely correlated [2]. So it is easy to see that frequent switching of Pcell between F1-cell and F2-cell brings little benefits on system performance.
Scenario2 is similar to scenario1, but the RSRP of F1-cell has a nearly constant offset to that of F2-cell regardless of the impact of fast-fading. This means F1-cell always enjoys better RSRP than F2-cell. So if Pcell is chosen only by best RSRP there will be unbalanced number of UEs on F1-cell and F2-cell. In order to avoid this, it is proposed to select cell on higher frequency (F2-cell) as Pcell for center UEs, while the UEs near or beyond F2-cell edge could chose cell on lower frequency (F1-cell) as Pcell. The F2-cell edge could be defined by a certain RSRP threshold.
In sceanrio3, F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1, so the difference between F1-cell and F2-cell varies with UE position. In order to capture the best cell in time, the cell management policy should be more sensitive. So it is proposed the policy here is that Pcell stays on best RSRP cell.
Policy for handover 
Like in Rel-8/9 system, it can be seen that mobility based on a single frequency layer that provides full-coverage seems to be at least workable for all CA scenarios. Based on this assumption, we further check whether inter-freq HO should be considered for these scenarios or not.

While for scenario2, as proposed in the above section, at F1-cell edge Pcell always stays on F1, which means HO from F1 to F2 seldom happens. So mobility based on F1 frequency layer is sufficient.
For scenario 3, When UE is at position which is near the boundaries of F1-cell while close to the boresight of the antenna of F2-cell, F2-cell could possibly have better RSRP. For example, point A is such an position in Fig.1. So Pcell may be located on F2-cell. In this case, mobility only based on Pcell frequency layer could potentially degrade the HO performance because Pcell now is located on higher frequency layer, which has poor coverage at cell edge, as depicted in Fig.1 below. So inter-freq inter-eNB HO should be considered in the simulation for scenario 3. 
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Fig.1 inter-freq HO case of scenario 3

2.3. Measurement Rules

As the Scell measurement period could be potentially relaxed to very long, the rules for sampling and averaging may need to be set, which grantee the measured RSRP aligned among interested companies.
L1 filtering

The candidate options for L1 filtering are described as follow, 

· Option: measurement samples are taken in a certain-length time window just before the measurement period elapses. Intra-freq measurement rules may be followed in the time window.
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Fig.2 SCC measurement rule option
2.4. Comparison methods for measurements 

Every PCC measurement sample is compared with the corresponding SCC measurement sample as following. 
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                               Fig.2 SCC comparison rule option
3. Evaluation Metrics
It may speed up the simulation if metrics are clearly defined as what are commonly used, e.g. what is HO failure in simulation. 
In order to evaluate the impacts of SCC measurement period on handover performances, the following metrics should be included
· Handover performance 

· HO failure number
· Missed HO number 
· Intra-freq HO number

· Inter-freq HO number

· Scell RSRP measurement error
· PCC change 

· Throughput (UL/DL)
Note: Common thresholds for HO failure and missed HO should be adopted if HO performance is evaluated.
4. Conclusions

Through the above discussion, the following items should be aligned for simulation comparison.

◆Policies for handover
◆Policies for carrier management
◆SCC measurement rule

◆SCC comparison rule 

◆Evaluation metrics
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Annex A.
Table 1. Suggested policies for simulation
	Scenarios
	Cell-management Policies
	Handover Policies
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	· No Pcell change.
	· Mobility based on Pcell frequency layer.
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	· Pcell on F2 for center users, in order to maintain cell load balance. 
· For cell edge users. Pcell stays on best cell, which is on F1 in most cases.
	· Mobility based on Pcell frequency layer.
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	· Pcell stays on best cell.

	· Mobility based on both frequency layers, with Pcell as eference cell.
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	· Pcell stay on F1.

	· Mobility only based on Pcell frequency layer.
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	· Pcell change for center UEs, in order to maintain cell load balance
· FFS
	· Mobility based on both Pcell and Scell frequency layer, with Pcell as reference cell.


SCC measure samples





PCC measure samples
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