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1. Introduction

In RAN2#84, it was agreed that for the next meeting, we need to investigate and compare with what we have today and to verify if anything is needed in RAN2 (or other groups), also to investigate if there are other method to achieve similar improvements (e.g. CIO).
Some solutions were discussed to improve mobility performance for UE with high speed, see [1]. Also, some simulation results about different 1D TTT and CIO were given in [2]

 REF _Ref375841203 \r \h 
[3]. 
In this paper, we will provide more information, such as signalling number regarding 1D TTT. Based on these simulation results, some observations and suggestions were presented.
2. Discussion

2.1 Discussions of cell specific TTT for HetNet scenario
To reduce the number of signalling and ASU failure rate, some solutions based on different TTT or CIO were discussed, such as shorter or longer 1D TTT than baseline (640ms), see [1] and [2]. Their typical parameters are listed as below:

1) TTT=640, CIO=0 (Note1)
2) TTT=640, 1D CIO=3 (Note2)
3) TTT=320(2P)/640(2M) CIO=0 (Note3)
4) TTT=320 CIO=0

5) TTT=640(2M)/1280(2P) CIO=0 (Note4)
Note 1: This is baseline referred to common simulation assumptions, see Annex. 

Note 2: A special CIO value just for event 1D, which is 3dB, 0 for other events.

Note 3: If target cell of event 1D is small cell, 1D TTT value=320ms, otherwise the value=640ms.

Note 4: If target cell of event 1D is small cell, 1D TTT value=1280ms, otherwise the value=640ms.

Corresponding system simulation results for the five scenarios above are shown in Figure 1,2 as below:
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	Figure 1: HOF Rate Comparison for different TTT
	Figure 2: Signaling number Comparison for different TTT


Based on simulation results above, we could see that the combination of TTT=320 and CIO=0 achieves the best performance among the combinations in the simulation; meanwhile, to increase the TTT value (up to 640 or 1280) towards small cell actually deteriorates HO performance, especially for TTT=1280 towards small cell; furthermore, to increase CIO with TTT unchanged, HOF rate decreases a little bit. Technically, larger CIO or smaller TTT should achieve similar purpose, i.e., to handover UE to small cell earlier, while larger TTT would delay the handover to small cell. In general, from the simulation results, smaller TTT or larger CIO could improve the HO performance, i.e.., it is better to handover UE to small cell earlier as long as the quality of small cell is good enough. Thus we could have the following observations:
Observation 1: smaller TTT or larger CIO could improve the HO performance, while larger TTT would significantly increase HOF rate.
However, we also could see that the number of signaling for the combination of TTT=320 and CIO=0 is larger than baseline. The same conclusion can fit to larger CIO, while larger TTT would delay the handover to a small cell; as a result, the number of signaling is less than baseline. 
Observation 2: smaller TTT or larger CIO will increase the number of signaling, while larger TTT would decrease the signaling number.
Observation 3: comparing scenario 3(considered as cell specific TTT) with 4 (not cell specific TTT), scenario 4 has better performance in HOF rate, and is almost same in signaling number as 3.

Taking observation 1-3 above into consideration, also considering that configuration of CIO is already cell specific, so we would like RAN2 to take further discussion and evaluation on the need to introduce cell specific TTT mechanism for HetNet deployment scenario.
Proposal: It is proposed RAN2 to take further discussion and evaluation on the need to introduce cell specific TTT mechanism for HetNet deployment scenario.
3. Conclusions
In this document we analyzed some solutions to the issues of mobility performance based on different TTT and CIO for HetNet deployment scenario, it is proposed RAN2 to discuss and approve the following proposal.
Proposal: It is proposed RAN2 to take further discussion and evaluation on the need to introduce cell specific TTT mechanism for HetNet deployment scenario.
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5. Annex

Table 1: Mobility simulation assumptions
	Parameter
	Value

	Macro-pico deployment type
	Co-channel

	Simulation time[s]
	50

	Cell loading [%]
	100

	Number of sites/sectors
	19/57

	Power of Macro cell[dBm]
	43

	LPN deployment method
	Random placement: LPN randomly and uniformly placed within a Macro cell satisfying the distance requirement

	Num of LPN per macro cell
	4

	Power of LPN cell[dBm]
	30

	UE num per macro cell
	4

	UE deployment method
	Random placement: UE randomly placed within a Macro cell

	UE speed  [km/h]
	3, 30, 60, 90,120

	UE movement
	Random

( After initially being dropped at a random location, the UE will randomly select a direction and move in a straight line at a constant speed)

	Event 1A, 1B Reporting Range [dB]
	1A 3, 1B 6

	Event 1A, 1B, 1C TimeToTrigger [ms]
	1A 320, 1B:640, 1C:320

	Event 1A, 1B, 1C Hysteresis [dB]
	1A:0dB, 1B:0dB, 1C:4dB

	Event 1A, 1B Maximum Network Delay [ms]
	100 for SRB over HSPA

(the interval between the time UE sends a mobility event report (E1a, E1b) on the UL till the time it receives a L3 confirmation on the DL ( ASU ))

	Event 1D TimeToTrigger [ms]
	640

	Event 1D Hysteresis [dB]
	4

	Event 1D Maximum Network Delay [ms]
	200  for SRB over DCH and 100 for SRB over HSPA

(the interval between the time UE sends a mobility event report (E1d) on the UL till the time it receives a L3 confirmation on the DL ( RBR or PCR))

	Tmeasurement period intra [ms] 
	200

	Layer3 Filter Parameter K

(corresponding to 458ms filter time constant with Tmeasurement period intra =200 ms)
	3

	CIO [dB]
	0 

(value 0 for Macro/LPN to  Macro , 0 & 3 for macro/LPN to LPN)

	Max active set size
	3

	Threshold for receiving RBR/ASU, Ec/Io [dB]
	-23dB for dual rx

	UL UE category
	2ms TTI 

	Active set size to trigger 1C
	Equal to Max active set size

	Active set size to trigger 1A
	Equal to or lower than (Max active set size-1)

	Event 1A, 1B W
	0

	Period to evaluate the Ping-pong handover [s]
	1
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