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1  Introduction

In the last RAN4 meeting a set of candidate TDM patterns for the evaluation of intra-frequency RRM requirements were agreed [1]. RAN4 will eventually specify the RRM requirements for one or limited set of typical TDM patterns, which are feasible from the system and UE implementation perspectives. 
Under the constaint of TDM pattern, typically the UE will have limited opportunity to perform the RRM measurements and meet the corresponding requirements. In this paper we discuss the trade-off between various aspects, side conditions and parameters associated with the intra-frequency RRM requirements in order to define the RRM requirements for eICIC with least impact. These principles have been considered for deriving the proposed requirements [2-4].
2 Overview of RRM Requirements’ Aspects
In TS 36.133 the RRM measurement requirements are specified in terms of the following main parameters:

· Measurement durations:

· Physical layer measurement period

· Cell identification delay
· Evaluation periods for RLM
· Side conditions on signal level and signal quality
· Measurement accuracy of measurement quantities

· Number of measurable / reportable cells
· Radio link quality thresholds for RLM
It should be noted that most likely additional side conditions specific to eICIC will be needed when specifying RRM requirements for eICIC. 
3 Proposed approached for defining RRM requirements for eICIC 

Due to limited number of measurable sub-frames and depending upon the selected TDD patterms for defining the requirements, some level of the compromise will be needed for at least certain set of requirements. We analyze the possible impact of the TDM pattern on different aspects of the intra-frequency RRM requirements.
3.1 Measurement durations
The UE is required to meet the accuracy of measurements (e.g. RSRP, RSRQ etc) over the L1 measurement period. The cell identification delay (time required to find intra-frequency E-UTRA cell) also includes the RSRP/RSRQ L1 period. Similarly L1 periods are defined over which the UE is required to evaluate the out of sync and in sync status of the serving cell link quality for the purpose of RLM. 
Due to limited available subframes the UE will typically require longer measurement duration to meet the accuracy or fulfil other existing requirements. From the network planning and legacy coverage perspectives, it is more acceptable to have longer measurement durations rather than relaxation of the side condition such as applicable lowest RSRP or Es/Iot. 
We therefore recommend the following approach is adopted when setting RRM requirements for eICIC: 
· RRM requirements are specified to be applicable for the TDM pattern(s) which are most feasible from system point of view.
· Extend the existing measurement durations (e.g. L1 period, cell identification) wherever necessary in case the measurement opportunities (i.e. allowed sub-frames) are not sufficient to meet the existing accuracies / quality targets. 
3.2 Side conditions on signal level and signal quality
The RRM measurement requirements are defined to be applicable down to certain minimum level of RSRP, SCH_RP or Es/Iot. 
· These side conditions were carefully derived during an early stage of LTE RRM work in order to ensure adequate cell coverage. 
· The legacy network coverage is based on these currently defined signal levels of these quantities. 
· Furthermore, any relaxation of the side conditions may not typically allow the UE to measure sufficient number of neighbour cells.

Due to the above reasons we recommend that the impact on the existing side conditions is avoided as much as possible. Preferably none of the existing side conditions is relaxed.  
As pointed out earlier that additional side conditions specific to eICIC such as interference level in restricted sub-frames (i.e. non-allowed measurement sub-frames) have to be defined. 
3.3 Measurement accuracy of measurement quantities
The measurement accuracies of the measurement qualities (e.g. RSRP, RSRQ) were derived after extensive simulation compaign. Any attempt to modify the existing requirements would thus require similar simulation work as was done in the past. Furthermore, the relaxation of the existing accuracies may also affect other requirements e.g. path loss for power control, absolute power tolerance etc. We also recommend that the current accuracies and in particular the absolute accuracies are not relaxed since this will affect the accuracy with which the events are triggered. 
Whenever necessary any need for the modification to the accuracy requirements is preferably circumvented by extending the physical layer durations (e.g. L1 period) as suggested in section 3.1.
3.4 Number of measurable / reportable cells

This requirement applies to intra-frequency neigbour cell measurements. The UE is required to perform measure up to 8 intra-frequency identified cells (i.e. including the serving cell). In heterogeneous deployment (e.g. macro-pico or macro-HeNB) the UE will typically find large number of candidate cells for doing handovers. We therefore feel it is not feasible to reduce the existing number of identified cells, which the UE is required to measure over L1 period. 
3.5 Radio link quality thresholds for RLM
The out of sync and in sync radio link quality thresholds corresponding to 10% and 2% of hypothetical PDCCH BLER respectively were derived after extensive simulation and alignment work during release 8. Simlar to the side conditions and measurement accuracies, the serving cell coverage and planning are based on these existing threshold levels. We therefore suggest that the current thresholds are not modified to meet the RLM requirements for eICIC. However, if necessary the evaluation periods could be revisited. 
4 Summary
Based on the analysis provided in this paper we recommend that the RRM requirements are defined for the TDM patterns which are suitable and feasible from the network performance point of view. Due to limited measurement opportunies some of the RRM requirements may have to be compromised. We highly recommend that the RRM requirements related to measurement accuracies, side conditions, RLM quality thresholds etc, which have wide implication on the legacy coverage/network planning are not modified. In case the TDM pattern is considered too stringent, the measurement durations such as L1 period or cell identification delay are extended allowing sufficient opportunity for the UE to meet the existing requirements. 
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