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Discussion and decision
1. Introduction
During RAN2 #72 bis meeting, companies agreed to harmonize the assumptions and configureations for the simulation of the UE handovers among the macro cells and pico cells. Then the issues and solutions for the mobility in HetNets can be further identified.  
2. Summary
9 companies (ALU, Ericsson, Huawei, Kyocera, Nokia, NSN, Panasonic, RIM, Samsung) took part in the discussions
2.1. Discussion on HO Failure Declaration
Many companies agreed to use the RLF criterion to determine the handover failure. 
Agreement 1: Adopt the RLF criterion as the handover failure criterion.

Agreement 2: Handover failure rate is defined by (number of HO failures) / (Total number of HO attempts).
There are two handover failure scenarios to be considered. 
Scenario 1: after the handover is initiated if the source cell downlink SINR falls below the threshold Qout (-8 dB) during the TTT period the UE experience radio link problem. Then, if the average CQI during TTT period is less than the threshold Qin (-6 dB) the source cell radio link failure (RLF) occurs. As a result, the UE measurement report will be failed after TTT and hence a handover failure is declared. 
Scenario 2, after receiving the UE measurement report the macro eNB sends the HO command
to the mobile. After receiving the HO command, UE initiates RACH procedure to Pico cell, and expects to receive the the DL RACH response message e.g., Message 2 from the pico cell, During that instant if the Pico downlink SINR is less than the threshold Qout (-8 dB) the Pico RLF (DL PDCCH failure) occurs. As a result, the UE can not receive the DL RACH response messges after the receiving window is expired; hence we consider an HO failure occured..
The details of the radio configurations are FFS.. 
2.2. Discussion on Definition of Ping-pong
We use the time that a UE stay connected with a pico cell after a hand-in as the metric to determine the ping-pong. The “Time-of-stay” in the pico is the difference of the time between the pico-to-macro HO TTT expiration instant and the macro-to-pico HO TTT expiration instant. The definition of a ping-pong is based on the time-of-stay. There should be the minimum time of stay connected with a cell to allow a UE establishing a reliable connection and conducting efficient data transmission with the cell. If a UE hand-in then hand-out a cell and back to the orginal source cell with the time connected to the cell less than the minimum-time-of-stay (MTS), we consider it is a ping-pong. In general, if the time-of-stay with a new serving cell is less than MTS after a hand-in, it is consider an un-necessary hand-off. For the small cells we consider that the reasonable MTS is about 500ms to 1s.
Agreement 3: Define a hand-in then hand-out a cell and back to the original source cell as a ping-pong if the time-of-stay connected in the target cell is less than a pre-determined MTS.
Agreement 4: Ping-pong rate is defined as (number of ping-pong handovers)/(total handovers).
2.3. Discussion on the Radio Parameter Configurations
Simple and basic simulation configuration is desired. .It is agreed to follow RAN1 radio parameter configurations which has been captured in the latest version of TS36.814. The details will be further worked out.   
The cell loading assumption still needs further discussion. A compromised value maybe used. 
Additional details should be further discussed on several aspects including: Pico cell placement, L3 filtering, impact of eICIC, impacts of various speeds…

Agreement 5: Simulation basic assumptions and radio configurations should use TS36.814 as baseline.

2.4. Discussion on Pico Cell Placement, UE Placement and Trajectories
The pico cell placement in a macro cell should follow what specified in TS36.814. 
Regarding to the UE placement and trajectories, there are basically four options on the table:

1. The UEs are placed at fixed start location with limited number of trajectories (e.g. 3). Pros: the approach is very simple. Cons: the mobility behavior of a UE at the pico cell edge maybe missed by the simulation.

2. The UEs are randomly placed and randomly moving around. The concerns with this approach are: 1) it will take too long time to get valid results. 2) The random moving itself could cause the UE moving back and forth at the pico cell border area and lead to unwanted ping-pong.

3. Conduct the importance sampling. Make the UE moving toward the pico from different location around the pico cell with a random angle. It will take much less simulation time and avoid the physical ping-pong issue with option 2. It will also have better coverage on the cases of UE moving tangentially across the pico cell. 
As shown in Figure 1 the pico is placed at the 0.3 ISD from the eNB on the bore sight direction. A circle is drawn with pico center as its center and 0.3 ISD as the diameter. A UE is placed randomly on the circle and let it move towards the pico at random angle with in +/- 45 degrees with the radius. The UE doesn’t change the direction and the speed until it reaches the circle. The HO parameters are the same for the hand-in and hand-out. 
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Figure 1 Pico placement and the mobile trajectories for Macro-to-Pico and Pico-to-Macro Mobility

4. As an improvement to alternative 2; The UEs are randomly placed. At start a random direction is selected per UE. The UE then moves in this direction, it does not change direction during its lifetime. With this improvement the problems of UEs moving back and forth over a cell border area associated with alternative 2 is alleviated.

Further discussions are required on the UE placement and trajectories.
3. Conclusion 
Agreement 1: Adopt the RLF criterion as the handover failure criterion.

Agreement 2: Handover failure rate is defined by (number of HO failures) / (Total number of HO attempts). 
Agreement 3: Define a hand-in then hand-out a cell and back to the original source cell as a ping-pong if the time-of-stay connected in the target cell is less than a pre-determined MTS 
Agreement 4: Ping-pong rate is defined as (number of ping-pong handovers)/(total handovers).
Agreement 5: Simulation basic assumptions and radio configurations should use TS36.814 as baseline.

Items need further discussion: 
1. UE placement and trajectories.

2. Details of the simulation configurations using TS36.814 as a baseline.

3. Cell loading assumption, Pico cell placement, L3 filtering, impact of eICIC, impacts of various speeds etc….















_1355948836.vsd
0.3 ISD


UE was placed randomly  on the circle and it takes a random  drive direction towards the pico



