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1. Introduction
In RAN4 #57, the working group was able to reach a few key agreements on RLM/RRM performance requirements to facilitate the work to move forward [1][2]. In this contribution, we provide further recommendations on RLM based on initial simulation results [3].
2. Discussion
The following was agreed in [1] regarding RLM performance requirements:

· RLM for RRC_CONNECTED state and RRM performance  requirements for RRC_CONNECTED should be introduced under time varying interference 
· The suitable subframes for measurements is signalled by the network; 
· RAN4 will determine the working assumption of patterns for RRM/RLM requirements by RAN4 #57. Both non colliding-CRS and colliding-CRS cases should be studied for RLM/RRM performance requirements. 
· …
In [3], it was shown that the RLM performance with and without TDM restriction is identical under colliding-CRS. This is expected due to the following agreements: 

· Baseline receiver assumption for eICIC RAN4 RLM/RRM requirements should be the same as rel8/9 baseline receiver based on current RAN1 decision. 
· RLM measurements will be based on CRS symbol observations similar to Rel-9 (i.e., same Qout/Qin mechanism is used), but observations are restricted only to 
suitable subframes signaled by the network. 
In the case of colliding RS, the SINR measured over the CRS symbols are identical for measurements with and without subframe restriction. We recommend the group to focus on RLM requirements for non-colliding CRS.

WA.1: Additional RLM requirements should be defined based on non-colliding CRS.

Two separate approaches have been proposed for defining RLM requirements:
· One of the following approaches should be adopted to define the performance requirements and side condition for each RLM/RRM requirement
· Alternative 1: Reuse Rel-9 RLM or RRM measurement requirements and SINR (or Es/Iot) side condition
· Alternative 2: Define new RLM/RRM measurement requirements and SINR (or Es/Iot) side condition for eICIC
In the case of RLM, the receiver performance is only based on CRS SINR. In the case of non-colliding CRS, if a UE measures over the restricted subframes that correspond to the ABS/MBSFN subframes of the interfering cell, the CRS SNR is expected to be similar to the case of single cell setup. In [3], it was shown that Out-of-Sync and In-Sync declaration statistics are similar for interfering cell geometries ranging from -5 to +15 dB. On the other hand, the actual PDCCH performance over the ABS subframes does degrade as the interference increases. When the interfering cell is no more than 10 dB stronger than the serving cell, the PDCCH performance degradation in the region of interests (2% to 10%) is within 1.5 dB.

WA.2: Reuse the Rel-9 side conditions for RLM measurements under the constraint that the interfering cell is no more than 10 dB stronger than the serving cell.
3. Conclusions

In this contribution, we proposed the working assumptions for defining the RLM  requirements for eICIC:

WA.1: Additional RLM requirements should be defined based on non-colliding CRS.

WA.2: Reuse the Rel-9 side conditions for RLM measurements under the constraint that the interfering cell is no more than 10 dB stronger than the serving cell.
We recommend the working group to adopt these WAs and encourage other companies to verify the UE performance under these working assumptions and previous agreements in [2] .
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