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1 Introduction

In the previous RAN2 meetings, some eICIC issues were discussed. A subsequent Email-discussion intended to build a common understanding about the eICIC scenarios and necessary mechanisms in RAN2 was started. Considering the current email discussion is mainly focusing on the issues on connected mode, this document instead tries to analyze the idle mode eICIC which may require corresponding handling.
2 Discussion
2.1 Support idle mode eICIC for macro-femto case

When a MUE moves to the proximity of a femto cell (in order to avoid any latent confusion, the “femto cell” here is always refer to a non-allowed CSG cell for the MUE), as shown in the Fig. 1, it may encounter strong interference from the femto cell. In this case, the macro cell can not be a candidate cell of the suitable cells, because of the low RSRQ value. At the same time, the femto cell can only be an acceptable cell rather than a suitable cell, due to the CSG access restriction. So, if the restricted measurement is not applied in this case, it is possible that the UE can not find any suitable cell to camp on. What the UE can obtain is only limited service, originate emergency calls and receive ETWS and CMAS notifications [1].
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Fig. 1 Idle UE mobility use case
Figure 2 shows the RSRQ distribution which is compared between the restricted resource measurement and full time domain measurement (i.e.R8/9 measurement). The evaluation of RSRQ performance is based on the simulation assumptions specified in case 5.1 in [2] and listed in table 1 in the Appendix. The UE mobility model was such that idle UEs within a macro cell start moving randomly. The simulation result shows that about 12% UEs can not find any a suitable cell to camp on when only the R8/9 measurement is applied, assuming the Qqualmin is -22dB and Qqualminoffset is 0dB. This result is also aligned with the above analysis.
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Fig.2 CDF of RSRQ
In order to avoid such a consequence, a straightforward way is to apply the restricted measurement for the idle mode UEs in macro-femto case.
Proposal 1: The idle mode eICIC is required for macro-femto case.
2.2 How to support idle mode eICIC for macro-femto case
2.2.1 The way of a UE to acquire the restricted measurement information
As discussed in RAN1, it achieves a common understanding that subframe shift incorporated into ABS or MBSFN can effectively avoid the interference from aggressor cell to PSS/SSS, PBCH and PDCCH masked with P-RNTI and SI-RNTI of victim cell [3]. And it could also be in practice accomplished by implementation. But it is only applied to FDD mode. On the other hand, coordinated scheduling may be useful to further protect Paging/SIB1 channels of victim cell both for FDD and TDD, detailed described in [4]. In addition, there is no subframe allocation constraint on ABS configuration as that on MBSFN, such as for FDD subframe 0,4,5,9 is forbidden for MBSFN. This flexibility can also bring the benefit of alleviation the interference on PSS/SSS, PBCH and PDCCH masked with P-RNTI and SI-RNTI. 

Based on above illustration, a MUE in idle mode is also able to acquire the necessary control information by appropriate ABS configuration and implementation method. In the same way, the restricted resources for RRM measurement can be acquired from the macro cell system information, although the MUE maybe under the strong interference from femto cell. Furthermore, since the restricted resources for RRM measurement is a basically static configuration, UE doesn’t need to update it frequently.

Proposal 2: The restricted resources for RRM measurement is acquired from the macro cell system information by appropriate ABS configuration and implementation method.
2.2.2 Measurement resource switching by UE

Besides, if a MUE only performs such kind of measurement regardless the position it localized, the measurement results can not reflect the real radio condition the UE experiences. This will cause the UE missing some favorable reselection occasions. In this light it would be beneficial for the UE to perform restricted measurement depending on UE’s actual interference level, as shown in Figure 3.
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Fig.3 Idle UE Measurement Resource Switching
The subsequent question is how a UE to realize the measurement resource switching. For UE in idle mode, there is no dedicated signalling. Thus, the eNB can not control the measurement resource switching UE-specific. However, the switch occasion also needs to be controlled by the eNB, which brings the benefit for system resource scheduling and allocation. Therefore, introducing a threshold value specified in system information to enable the self-switch of UE to perform restricted measurement maybe an effective way.

Proposal 3: Introduce a threshold value specified in system information to enable the self-switch of UE to perform restricting measurement.
3 Conclusion

Proposal 1: The idle mode eICIC is required for macro-femto case.
Proposal 2: The restricted resources for RRM measurement can be acquired from the macro cell system information by appropriate ABS configuration and implementation method.

Proposal 3: Introduce a threshold value specified in system information to enable the self-switch of UE to perform restricting measurement.
4 Reference

[1] R2-105600, Analysis on TDM based RLM/RRM/CSI measurement impact. 
Huawei, HiSilicon
[2] TR 36.814, Further Advancements for E-UTRA, Physical Layer Aspects.
[3] R1-105081, Summary of the description of candidate eICIC solutions. CMCC
[4] R1-106165, Interference coordination for common channels in HetNet. Huawei, HiSilicon
5 Appendix A: Simulation Assumption
Table 1 Basic Simulation Assumption
	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	500 m

	Carrier Frequency / Bandwidth
	2GHz/ 10MHz

	Total BS TX power (Ptotal)
	46dBm - 10MHz carrier

	Inter-cell Interference Modeling
	DL: cell power = Ptotal

	Channel
	Model1: 5x5 Grid

	Nodes per macro-cell
	4

	UE distribution
	Uniform in cell , 20% in Cluster
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