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1
Introduction
There was good progress on time-domain enhanced inter-cell interference coordination (TDM eICIC) during October-2010 3GPP meetings. Several issues were agreed in RAN1#62bis [2]. The RAN4 decisions during the latest meeting (see [1]) suggest that RAN2 may have to consider also idle mode UEs. We discuss briefly the possible impacts to idle mode procedures if eICIC will be utilised for idle mode UEs.

2
Possible Impacts of eICIC to Idle Mode 
It has been decided that eICIC will at least function for UEs in RRC_CONNECTED, but may also apply for users in RRC_IDLE. RAN2 has not discussed much about the impacts of the eICIC measurement restrictions to idle mode UEs.

If idle mode UEs would utilise the eICIC restrictions, the information should somehow be informed to the UEs. This would most likely be via broadcast signalling, i.e. SI transmission. Since idle mode UEs are only performing RRM measurements (i.e. RSRP and RSRQ measurements for LTE), there are potential impacts to mobility. However, due to generic restrictions for data reception, both paging and SI transmission are also affected. We consider each of these in this section.
We make some common assumptions regarding the muting patterns used: Assume x% of the subframes are muted. We also assume that 1280 ms paging cycle is configured for the UEs.

2.1
Impact to Paging 
Since it is assumed that UE should be able to receive paging in the best possible way, it would make sense to coordinate the paging attempts for the UE to be sent during the muted subframes (for macro-pico, this means pico UEs would receive paging during the macro ABS; for macro-femto, macro UEs would receive paging during femto ABS). Since eNB does not know whether a UE in idle mode is within the area where muting should be applied, it has to assume that the all idle UE are utilising the muting. Therefore, the available paging occasions are reduced to x% of the normal! Effectively, this means that all paging attempts must be made during the muted subframes to have the best probability of UE receiving the paging. Therefore, the paging channel may become congested if the network has a high load.
The alternative is to have UEs receive paging similarly as in Rel’8/9: This means that the idle mode UEs will get no benefit from the muting, but the network will also not suffer from mandatory paging restrictions because the UEs are not listening to paging. There is still flexibility in scheduling some of the paging opportunities to during the muted subframes to improve the performance, so not all of the benefits are lost.
2.2
Impact to SI Transmission and Reception
MIB and SIB1 transmission are static, and depending on muting cycle, may be protected from the interference. However, similarly to paging, SIB2 and higher SIBs are scheduled, and since also the scheduling occasions are limited to the muted subframes, the SIBs will be transmitted less often because there are fewer scheduling opportunities. This can slow down the SI acquisition for UEs reselecting towards the cells, causing (some) increase in power consumption. 
 If the SI transmission is not restricted, the situation is the same as with paging: Rel’10 idle mode UEs will have the same performance as Rel’8/9 idle mode UEs in SI acquisition.
2.3
Impact to Mobility 

In active mode, the usage of muting can be turned on and off on a UE basis. In idle mode, either all UEs will have to utilise the measurement restrictions or none of the UEs will utilise them, since the UEs have no way of knowing when the restrictions should be applied. Therefore, it becomes difficult to utilise RSRQ thresholds for reselection: UEs needing the muting protection may need different thresholds than the UEs not requiring muting, and there is no way of knowing which UEs should use which thresholds. This presents a challenge for network configuration.
It should also be noted that if such measurement restrictions would be utilised, UE measuring the affected carrier as inter-frequency and inter-RAT carrier would need to know the restrictions, which means there would have to be a way to inform neighbouring systems of those restrictions. Otherwise there could be potential for ping-pong reselections as first the measurements would be done for certain resources and next for other resources.

3
Conclusion and Proposal
We have briefly discussed some of the idle mode aspects of the eICIC measurement restrictions. It appears that there are still several unanswered questions regarding the usage of the eICIC restrictions for idle mode UEs. We feel that there adequate solutions have not been presented to combat the problems presented here. Hence, RAN2 should carefully consider whether it is reasonable to have the TDM eICIC for idle mode UEs in Rel-10.
Proposal: It is proposed that RAN2 should carefully consider whether it is feasible to solve all the issues listed in section2 in Rel-10 timeframe. Considering the priority of this work comparing to other Rel-10 works and time constraint to finalize Rel-10 works, it is proposed to focus on eICIC for connected UE and to postpone the eICIC for idle UE in Rel-11. 
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