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1.  Introduction
During RAN4 #66 meeting some discussions on RLM tests considering timing offset and frequency shift of both aggressor cells with regard to serving cell took place and preliminary simulation results provided in [1~2]. WF [3] on Timing offset and frequency shift for FeICIC RLM/demodulation/CSI test was finally agreed.
· Timing offset and frequency shift are assumed for RLM test and demodulation and CSI test: 
· Option 1: (timing offset, frequency shift) = ([2.5~3]μs for both aggressor cells, [200Hz~300Hz]), where only considering the positive time offsets;
· Option 2: timing offset between the aggressor cell and serving cell is in the range of [-3, 3]us, frequency offsets are between [-300, 300]Hz. 

This paper provides simulation results for RLM test on option 1 where timing offset is in the range of [2.5~3]μs for both aggressor cells and frequency shift is in the range of [200Hz~300Hz].
2. Simulation Results
Simulation assumptions are in line with the agreements in [4]. Two aggressor cells are modelled under Non-MBSFN ABS where 1st dominant interferer has colliding CRS while 2nd dominant interferer has non-colliding CRS with regard to the serving cell to evaluate in-sync and out-of-sync RLM requirements.

As for the impact of timing offset and frequency shift, only option1 is investigated.
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Figure 1. RLM out-of-sync performance w/ and w/o timing and frequency tracking
Figure 1 shows the simulation results for RLM out-of-sync BLER performance for both w/ and w/o timing and frequency tracking of aggressor cells. It is observed that there is about 1.6dB gain at 10% verification point provided that timing offset of 3us and frequency shift of 300Hz. It is also observed that the impact of different combinations of timing offset in the range of [2.5us~3us] and frequency shift in the range of [200Hz ~300Hz] is not obvious if timing and frequency tracking is enabled. 
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Figure 2. RLM in-sync performance w/ and w/o timing and frequency tracking
Figure 2 shows the simulation results for RLM in-sync BLER performance for both w/ and w/o timing and frequency tracking of aggressor cells. It is observed that there is about 1.3dB gain at 2% verification point provided that timing offset of 3us and frequency shift of 300Hz. It is also observed that the impact of different combinations of timing offset in the range of [2.5us~3us] and frequency shift in the range of [200Hz ~300Hz] is not obvious if timing and frequency tracking is enabled. 
Based on the observation, we think timing offset of 3us and frequency shift of 300Hz could be used in the RLM tests.
Proposal 1: For RLM tests in FeICIC, timing offset of 3us and frequency shift of 300Hz for both aggressor cells could be used.
Assuming time offset of 3us and frequency shift of 300Hz, SNR at verification points are summarized in table 1.

Table 1 SNR at verification points
	Scenario
	verification point
	SNR (dB)

	RLM1-1
	Qout (10% BLER)
	-7.78

	RLM2-1
	Qin (2% BLER)
	-3.95


3. Conclusions
This paper provides simulation results for RLM test on option 1 where timing offset for both aggressor cells and frequency shift are positive. From the observations, following is proposed.
Proposal 1: For RLM tests in FeICIC, timing offset of 3us and frequency shift of 300Hz for both aggressor cells could be used.
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