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1 
Introduction
In the last RAN4 meeting, the simulation assumption for RLM test case was discussed. And time/frequency offset assumptions for this test were agreed in [1]. In this contribution, FeICIC RLM link level simulation results with agreed simulation assumptions are provided. Furthermore the corresponding SNR requirements for FeICIC RLM tests are proposed also.
2 Simulation results of FeICIC RLM tests
In [1], the simulation assumptions for the timing and frequency offset for aggressor cell1 and cell2 in FeICIC RLM test in Rel11 was agreed:
·  timing offset = [3,2]μs 
·  Frequency offset = [300Hz,-100Hz]
As a benchmark, the scenario with zero frequency/time offset is also considered. The simulation results for the out-of-sync (scenario RLM 1-1) and in-sync (scenario RLM 2-1) cases are given in Figure.1.  
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Figure 1: Simulation results for FeICIC RLM tests 
Observation 1: Due to frequency and time offset, around 0.5dB and 0.2dB performance degradation are observed in RLM 1-1 and RLM 2-1, respectively. The simulation results are also summarized in the table below.
Table 1. FeICIC RLM simulation results in case of no-MBSFN
	Scenario
	Description
	ABS pattern
	CFI
	Channel model
	Verification point
	SNR(dB)

	RLM1-1
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	2
	ETU 30 Hz
	10%
	-8.8

	RLM2-1
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	2
	ETU 30 Hz
	2%
	-5.2


Proposal 1: Based on the agreed simulations assumptions on the scenarios RLM1-1 and 2-1 [2] with the timing and frequency offset [1] it is proposed Qout =-8.8dB and Qin=-5.2dB.
3 FeICIC RLM SNR requirements
The purpose of RLM test is to verify that the UE properly detects the out of sync and in sync during the downlink radio link quality monitoring. The SNR variation for both out of sync and in sync testing are derived based the methodology below [3].  
1. SNR2 = 
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5. And finally, SNR1 = SNR5.
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Figure 2. SNR variation for out-of-sync testing
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Figure 3. SNR variation for in-sync testing
In the previous discussion there are several options to define additional SNR margins for FeICIC RLM tests[4]. For option 1 and 3, the extra XdB margin is needed to guarantee the radio link robust in case of FeICIC [5].
Table 2  The different margin for SNR deriving in RLM test cases
	Scenarios
	Margin 1
	Margin 2

	Option1 & 3: Additional X dB compared with Rel-10
	3.5+X (X=0~[0.5]dB)
	3+X (X=0~[0.5]dB)

	Option 2: Reuse Rel-10 margin
	3.5
	3


However, if this margin is so high that make SNR2 is larger than Qin, some unexpected problems will be raised as illustrated in Figure 4. For example, during out-sync testing when UE’s SNR(SNR2 in T2) is larger than Qin, UE should send an “in-sync” indication which can stop the ongoing out-sync testing [6]. Consequently UE can’t detect the expected radio link failure event. Regarding to the results provided by most companies in last meeting(Table 3 in Appendix) , the gap between Qin and Qout is most likely less than (3.5+0.5)dB indeed. That is if this extra 0.5dB margin applied, such interruption to RLM out-sync test will happen possibly. 
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Figure 4. Problem when SNR2 >Qin
On the other hand, such SNR margin is up to the dynamic range of PDCCH demodulation performance for RLM test. From the results in Figure4, we can see BLER dynamic range near to the target SNR point is larger enough. For example, in case of RLM1-1, the BLER range can be [90%, 0.1%] when the SNR is Qout±3.5dB.
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Figure 5. Out-of-sync testing when 3.5dB margin applied

Proposal 2: Reuse Rel-10 margin for SNR deriving in RLM test cases(Margin 1 = 3.5dB, Margin 2= 3dB). Thus the SNR variation for both out of sync and in sync tests are derived as 

	Target SNR
	SNR1
	SNR2
	SNR3
	SNR4
	SNR5

	FeICIC RLM with CRS-IC
	[-2.1]dB
	[-5.3]dB
	[-12.3]dB
	[-8.1]dB
	[-2.1]dB


4 
Conclusion
In this contribution RLM simulation results with agreed timing and frequency offset configurations [1] are presented. Meanwhile how to determine the reasonable margins for SNR variation in FeICIC RLM out-sync and in-sync tests are addressed. 
Proposal 1: Based on the simulations on the scenarios RLM1-1 and 2-1 with the timing and frequency offset, it is proposed Qout =-8.8dB and Qin=-5.1dB.
Proposal 2: Reuse Rel-10 margin for SNR deriving in RLM test cases(Margin 1 = 3.5dB, Margin 2= 3dB). Thus the SNR variation for both out of sync and in sync tests are derived as
	Target SNR
	SNR1
	SNR2
	SNR3
	SNR4
	SNR5

	FeICIC RLM with CRS-IC
	[-2.1]dB
	[-5.3]dB
	[-12.3]dB
	[-8.1]dB
	[-2.1]dB
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6 Appendix

Table 3. Simulation results of Qin and Qout in R4#66b
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