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1. Introduction

In RAN3# 65, the topic about current HO setting of neighbors’ inquiry in Adapting handover and/or reselection configuration has been discussed. However, no conclusion has been achieved in the meeting. After the meeting, an e-mail discussion [#14: R3-092126: MLB stage 2 CR§4] was kicked off. The conclusion of this e-mail discussion [1] indicated that about this HO Inquiry did not reach any status and we can still discuss in Miyazaki meeting in October. 
Based on that, this paper analyzes blind adjusting and adapting based on current HO setting HO setting of neighbors, and proposes concrete transferring methods of neighbors’ current HO setting.

2. Two adapting methods analysis 
(1) What are the 2 HO adjusting methods?
· Blind adjusting
The parlance blind adapting indicates that HO parameters adjusting for the source cell and/or target cells only based on O&M allowable range.

· Adjusting based with HO inquiry
When MLB initiates adapting HO parameters, current HO parameters of neighbors will be transferred to the source cell to contribute the new setting calculation and quicken negotiation procedure. 

We analyze the blind adapting will raise the following risks:
(2) Blind adapting: O&M configuration is enough?

This adapting is not made arbitrarily, but it should still be within the O&M allowable range to keep this adapting under control, which is reasonable we believed. However, the question is: only O&M configuration is enough?
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                          Figure 1 Blind adapting
(3) Blind adapting: Affect users’ experience and network performance negatively

Since HO boundary is denoted from both Cell 1 and Cell 2, indicated by Figure 2 and Formula (1).
Cell 1 HO to Cell 2 should meet: M2 - M1 > H1 + Of1 + Oc1 + Off1 - Of1,2 - Oc1,2, and Cell 2 HO to Cell 1 should meet: M1 – M2 > H2 + Of2 + Oc2 + Off2 – Of2,1 – Oc2,1                                            
Cell 1’s HO parameters setting HO1 = H1 + Of1 + Oc1 + Off1 - Of1,2 - Oc1,2; 
Cell 2’s HO parameters setting HO2 = H2 + Of2 + Oc2 + Off2 – Of2,1 – Oc2,1.

The HO area formed by HO boundary can be indicated that HO1+HO2> Delta              (1)
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Figure 2 HO boundary illustration 

Before initiating MLB actions to adjust that, HO parameters of source cell and/or target cell are in the stable status in Figure 2. When source cell change its HO parameters, the stable status will be broken. The blind adjusting has great possibility to bring two categories of problems:
(a) The adjusting parameters of MLB may bring serious problems for other cases, e.g. MRO problems (too early, Ping-Pong, etc.) for source cell.

(b) The source cell’s MLB HO adjusting action may bring problems for neighbors
As the neighbor cell may adjust its HO parameters, while it has no way to inform that to source cell once the neighbor updates it, the source cell doesn’t know the newest setting of HO parameters of neighbors. Blind adjusting without knowing that of neighbors has to select a random and default step to make a try. If HO parameters take effect on demand, it has great risk to bring problems for neighbors and cause the shaking. Otherwise, as the new HO setting doesn’t take the current value into consideration, it has great possibility that target cell has to reject it as the new setting will cause its problems, and once a try is rejected by neighbors, the source cell has to try again and again, which will bring a certain delay.
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 Figure 3 HO negotiation procedures with rejecting
The problems caused by blind adjusting will definitely damage the users’ experience and decrease the performance of the network. While the requirement or the principle of MLB actions should not affect users’ experience and network performance negatively seriously [2]. Undoubtedly, the blind adjusting can not meet that.
(3) Simulation result
To support our proposal, we did simulation and got the simulation results as Figure 4 and 5. The simulation parameters are shown in Appendix.
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	Figure 4. MLB effect
	Figure 5. HO Success Rate


From Figure 4, we can conclude that quickly the adjusting reaches stable stage and HO parameters are optimal, while the blindly adjusting method keep shaking around the MLB trigger threshold.
Form Figure 5, we can conclude that the HO success rate of blind adjusting decrease greatly than adjusting based on current neighbors’ HO setting.
3. Transferring methods of current neighbors’ HO setting 
We think the current neighbors’ HO setting transferring is necessary for HO negotiation procedure and we propose 3 transferring methods:

(1) Carrying the current neighbors’ HO setting in the load exchange procedure
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(2) A separate HO inquiry procedure before informing the new setting
2a) Source eNB sends HO inquiry when HO setting adjustment is initiated, in the response, the current HO parameters of Target eNB are carried. Using that and the HO parameters of source eNB, source eNB can calculate the new HO setting for source and/or target and inform the new setting to the target.
2b) Source eNB sends HO inquiry message with the current HO parameters of source eNB. Using that and the HO setting of Target eNB, the Target eNB can calculate the allowable range of that and inform the source eNB of the allowable range through HO response message. Take that into consideration, the source eNB calculate a new HO setting and inform that to Target eNB. 
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As in 2b, the allowable range of the Target eNB is taken into consideration to calculate the new setting for the source eNB, it is easier for the target eNB to be accepted. We prefer 2b).
(3) Blind adjusting once, carrying the current neighbors’ HO setting in the reject message
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As exchanging load information will happen frequently, but the current HO parameter for neighbors are only used to calculate a new HO setting, it’s difficult to decide which one load exchange procedure need include current HO parameters for neighbors. We prefer (2b) or (3).
Conclusion
In summary, the comparison between 2 adjusting methods as fllows:
· Blindly Adjusting
· have possibility to cause other problems related to others cases , i.e. ping pong handover or other MRO problems;

· increase the HO negotiation delay

· Cause shaking

· Adjusting Based on current HO parameters of neighbors
· To avoid bring other problems for the target cell

· Shorten the delay of negotiation procedure.

· Contribute the HO adjusting algorithms convergence to decrease shaking

Propose 1: HO parameters inquiry is necessary for HO parameters adjusting in MLB.
Propose 2: HO parameters and allowable range can be exchanged between source eNB in a separated HO inquiry procedure or carried in reject message.
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Appendix

Table 1. Simulation Parameters and Assumptions
	Parameter
	Assumption

	Cell layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	ISD
	500m

	Simulation Times(s)
	200 second

	Cell Load Statistic Period
	10 second

	eNB antenna pattern and gain
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	Number of antenna elements (BS, UE)
	(2,1)

	Carrier frequency
	2 GHz

	Bandwidth
	5 MHz

	eNB power
	46 dBm

	UE power
	24 dBm

	eNB noise figure
	7 dB

	UE noise figure
	9 dB

	Thermal noise
	-174 dBm / Hz

	Shadowing correlation between eNBs
	0.5

	Correlation distance of shadowing
	50 m

	Log-normal shadowing standard deviation
	8 dB

	Path loss model
	Cost231-Hata

	UE Number
	3000(Voip)

	UE Speed
	3Km/h

	Initial HO parameter Configuration
	Hys+Offset-Ocn
	1dB

	
	Time to Trigger
	480ms
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