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1. Introduction
In RAN3#66bis meeting, R3-100183 has been discussed and highlight the case to be ensured, and which is delayed due to the time limitation in R9 [3]. Mobility Load Balancing (MLB) enhancement is one of the use cases which shall be elaborated within the approved new WI LTE SON R10 [1]. In TS 36.300 [2], the chapter of “Adapting handover and/or reselection configuration” describes that the source cell informs the target cell about the new HO setting, and the cell reselection configuration may be amended to reflect changes in the HO setting. One restriction of cell reselection and HO setting has been discussed in R3-100183, which illustrates that the mismatch between cell reselection and HO parameters will introduce the unnecessary handover right after connection setup.
This paper would like to propose that the negotiation of cell reselection parameters change between two peer cells is also needed in MLB enhancement scope for R10.
2. Discussion
While the eNB1 initializes a Mobility Settings Change  procedure towards eNB2, the eNB1 and eNB2 may change their cell reselection parameters respectively in order to reflect the changes in the HO setting, but no principle is defined in the current specification to describe the relationship between cell reselection and HO parameters, different eNB can use different policies to implement the change of cell reselection parameters after changing the HO parameters.
For example, the eNB1 changes its HO parameters with 3db and proposes eNB2 to change the HO parameters with 3db too, if the negotiation is successful, the eNB1 and eNB2 will change their HO parameters with 3db, and the eNB1 and eNB2 may change their reselection parameters accordingly. However, due to the different implement policies, the eNB1 and eNb2 may change their reselection parameters with 1db and 2db respectively, or the eNB1 and eNb2 may change their reselection parameters with 3db and 0db respectively, etc. The eNb1 reselection parameters change and eNB2 reselection parameters change will impact their cell reselection boundary respectively. Figure 1, 2 illustrate the handover boundary and cell reselection boundary shifting during the Mobility Settings Change procedure with regard to the latter case. 

Fig. 1 before Mobility Settings Change                      Fig. 2 after Mobility Settings Change
If the eNB2 doesn't aware of the cell reselection parameters change in eNB1, the eNB2 may perform an unreasonable cell reselection parameters change, which may cause ping-pong reselection / reselection failure occurrence to the UEs near the cell reselection boundary due to the mismatch of cell reselection parameters between two peer cells. Therefore the negotiation of cell reselection parameters change between two peer cells is also needed, which is helpful to avoid the mismatch of cell reselection parameters between two peer cells and the mismatch between cell reselection and HO parameters in one cell. 
Furthermore, the cell reselection parameters could be changed independently, which also requires the negotiation of cell reselection parameters change between two peer cells just like the negotiation of HO parameters.
3. Conclusion

According to the above discussion, we would like to propose: 

Proposal: The cell reselection parameters change between two peer cells needs to be taken into account in R10. 
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Appendix
In this section, we will investigate the effect introduced by the mismatched CRS parameters between neighbour cells, and also the mismatch between CRS and HO parameters. The simulation results based on 19 eNB (57 cells) scenario are given as follows. Table 1 shows the simulation parameters. In our scenario, we assume the ping-pong cell reselection and immediate handover will take place at all the cell boundaries. 
Fig. 3 shows the simulation results of ping-pong cell reselection rate. We assume all the UE is served by the cell with largest RSRP at the beginning of the simulation. As shown in Fig.3, the rate of ping-pong cell reselection is zero when the CRS offset of the serving cell is larger than -Qhyst, because the UE will always select the stronger cell between two neighbor cells in this case. The negative CRS offset means that the UE will probably reselect the neighbor cell, and as a result, when both CRS offsets are near -10dB, the ping-pong reselection rate reaches 52%. For a typical value, when the serving cell CRS offset is -4dB and the neighbor cell CRS value is -5dB, the ping-pong reselection rate is near 10%. When both offsets are positive, the ping-pong reselection rate is always 0%. It is noted that there is no failure reselection in our scenario, because coverage is all right. The UE will stay at its original cell when the cell reselection criterion is not reached.

Fig.4 and Fig.5 show the rate of immediate handover because of the mismatch between CRS and HO parameters. By considering all the overlapping areas between two cells, there is almost 59% UEs will immediately handover to the neighbor cell when the difference of CRS and HO offsets is 20dB and Qhyst/Hyst = 3dB. When CRS offset = 0dB, HO offset = 4dB and Qhyst/Hyst = 3dB, the immediate handover rate is 5.7%. As shown in Fig. 5, when Qhyst/Hyst = 0dB, the maximum immediate handover rate is increased.
Table 1: simulation parameters

	Parameters
	Values

	UE numbers
	10000

	UE distribution
	Uniform

	ISD
	1732 m

	eNB Antenna Gain
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Am=20dB, θ3dB=70

	eNB RF Power
	43dBm

	Shadow Fading 
	8dB

	Pass loss model
	35.63+35log10(R),R in meters

	Qhyst / Hyst
	3dB or 0dB

	CRS / HO offset
	-10dB ~ 10dB

	Cell Reselection Criterion
	RSRPs + Qhyst < RSRPn – CRS offset

	Handover Criterion
	RSRPs + Hyst < RSRPn - HO offset
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Fig. 3 Rate of ping-pong cell reselection (Qhyst = 3dB)
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Fig. 4 Rate of immediate handover when UE comes active (Qhyst/Hyst = 3dB)
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Fig. 5 Rate of immediate handover when UE comes active (Qhyst/Hyst = 0dB)
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