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1. Introduction
The issue of whether TDM eICIC is applied for IDLE mode UEs has been postponed for later Release than Release 10. And now it seems to be appropriate time to conclude the decision than just delaying the decision since there was recently a related LS sent from RAN4 to RAN1 and RAN2 [1].
This contribution intends to discuss the need for TDM eICIC for IDLE mode UEs, especially needed for Macro-Femto case and to propose feasible alternative solutions to support it while taking into account the potential concern that loading information such as measurement pattern on BCCH would be too much overhead on BCCH.
2. Need for TDM eICIC for IDLE mode UEs
2.1. LS from RAN4 [1]
Following is an excerpt from RAN4 LS [1] and it shows that the definition of RSRQ, which is taking important role for cell selection, is to be modified in order to support TDM eICIC not only for connected mode UEs but also for IDLE mode UEs. This RSRQ definition modification was already reflected in the latest version of TS 36.214 by RAN1.
The part coloured by yellow is added based on the RAN4 agreements and the part coloured by red is highlighted by this contribution:
5.1.3
Reference Signal Received Quality (RSRQ)
	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. If higher-layer signalling indicates certain subframes for performing RSRQ measurement, then RSSI is measured over all OFDM symbols in the indicated subframes.
The reference point for the RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


2.2. Macro-Femto case
The TDM eICIC for IDLE mode UEs is especially more needed for Macro-Femto case since there are high probability that the UEs in Femto area, not having membership to Femto cell are not able to select the Macro cell if TDM eICIC is not enabled for the UEs. This means that those UEs are not able to select Femto cell (no membership) nor the Macro cell, resulting in no service available. 
This problem is highly probable because the UEs in Femto area could have misleading RSRQ if measured on the range of reference symbols instead of measuring over all OFDM symbols. Here the misleading means that the UEs consider Macro cell signals as too weak to select by measuring only on the range of reference symbols even though the signal strength could be strong enough to select Macro cell if measured over all OFDM symbols.
Proposal 1: TDM eICIC is to be enabled for IDLE mode UEs.
3. How IDLE mode UEs are enabled for TDM eICIC
If TDM eICIC is to be enabled for IDLE mode UEs, then there needs a way to enable IDLE mode UEs for TDM eICIC. 3 alternative ways are as follows.

Alt. 1: TDM eICIC is always enabled for all IDLE UEs. 

This alternative is very simple as it has no signalling overhead at all but the measurement result may not be so accurate if the RRM measurement period (default 200 ms) is multiples of measurement pattern (40 ms). If the RRM measurement period is multiple of measurement pattern then the measurement will be performed repeatedly on the same subframe in a period and this can cause inaccuracy of the measurement. However, this drawback can be avoided if RRM measurement period is chosen not to be the multiples of measurement pattern, which is implementation issue.

Alt. 2: RAN2 introduces new TDM eICIC enable scheme in BCCH used only for IDLE mode UEs (e.g. Boolean for TDM eICIC enabling). This alternative is especially useful for Macro-Femto case as the BCCH signalling to enable TDM eICIC can take place only when the Macro cell recognizes the existence of Femto cell. Note that the Femto cell is deployed semi-static manner, e.g. deploying in a house as the house owner’s wish.
Alt. 3: UE receive RRM measurement patterns (intra-frequency and/or inter-frequency) or ABS pattern via BCCH to enable TDM eICIC. However, this alternative may incur some concern as the amount of information for measurement patterns can be viewed as too much on BCCH.
Proposal 2: Alt. 1 or 2 is to be used to enable TDM eICIC for IDLE mode UEs.
4. Conclusion
It is expected that RAN2 accepts the following 2 proposals.
Proposal 1: TDM eICIC is to be enabled for IDLE mode UEs.
Proposal 2: Alt. 1 or 2 is to be used to enable TDM eICIC for IDLE mode UEs.
Alt. 1: TDM eICIC is always enabled for all IDLE UEs. 

Alt. 2: RAN2 introduces new TDM eICIC enable scheme in BCCH used only for IDLE mode UEs (e.g. Boolean for TDM eICIC enabling).
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