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1 Introduction

In the previous meeting, the inclusion of the colliding CRS case with non-MBSFN ABS subframes in the RLM simulation assumptions was discussed. In this contribution, we provide RLM simulation results based on the simulation assumption proposed in [1] as well as for colliding CRS with non-MBSFN ABS subframes. Considering the scenario with colliding CRS is important from the practical point of view [2], feasible from the system point of view [3] and also from link point of view as shown in this contribution, and therefore shall not be excluded from eICIC requirements. Otherwise, eICIC requirements will put a tough restriction on network planning, which may degrade the overall network performance when eICIC is used.
2 Simulation assumptions

Table 1 shows the considered RLM simulation scenarios:

Table 1: Scenarios for RLM simulations

	Scenario
	Description
	ABS pattern
	CFI
	Channel model
	Verification point

	RLM1-1
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	2
	AWGN
	10%

	RLM1-2
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	3
	AWGN
	10%

	RLM2-1
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	2
	AWGN
	2%

	RLM2-2
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	3
	AWGN
	2%

	RLM3-1
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	2
	ETU 70 Hz
	10%

	RLM3-2
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	3
	ETU 70 Hz
	10%

	RLM4-1
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	2
	ETU 70 Hz
	2%

	RLM4-2
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	3
	ETU 70 Hz
	2%


3 Simulation results for RLM
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Figure 1: AWGN, out-of-sync scenario with PCFICH decoding
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Figure 2: AWGN, out-of-sync scenario without PCFICH decoding
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Figure 3: AWGN, in-sync scenario with PCFICH decoding
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Figure 4: AWGN, in-sync scenario without PCFICH decoding
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Figure 5: ETU70, out-of-sync scenario with PCFICH decoding
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Figure 6: ETU70, out-of-sync scenario without PCFICH decoding
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Figure 7: ETU70, in-sync scenario with PCFICH decoding
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Figure 8: ETU70, in-sync scenario without PCFICH decoding
4 Discussion for simulation results

From Figure 1, 3, 5, and 7, we can see that when CFI=2 and interference level is moderate, the RLM performance with colliding CRS is very simiar to that with non-colliding CRS when non-MBSFN is used. In most cases, the performance difference between colliding CRS case and non-colliding CRS case is less than 0.4 dB.  In some case, the performance of colliding CRS is better than that of non-colliding CRS. For example, in in-sync scenario with PCFICH decoding, as shown in Figure 3, the performance of colliding CRS is 0.5 dB better than that of non-colliding CRS. 
For other cases, such as the CFI=3, if the interference level is in the reasonable range, the perfornace of colliding CRS and non-colliding CRS difference is marginal. 

Compared with non-colliding CRS, colliding CRS is with less restriction on network planning. Hence, we propose to include colliding CRS as one configuration for eICIC performance requirements. In order to reduce the workload of RAN 4, we can reduce the test cases by some combination or only consider the worst cases. 

Further, the side condition for synchronization for serving cell is about -4 dB. If -4 dB is set for serving cell SNR, we can see that when the SNR of interference level is more than 1 dB, the UE can not be in-sync in ETU 70 channel, which is shown in Figure 7 and Figure 8. Hence, 1 dB is appropriate to set as the baseline for the SNR of aggressor cell. 
5 Conclusions

In this contribution, we provide simulation results for e-ICIC RLM with collision CRS non-MBSFN subframe as well as non-collision CRS. There is no reason to exclude the colliding CRS case with non-MBSFN ABS subframes, neither from the link performance point of view as has been shown in this contribution nor from the system performance point of view [3] where the results have been provided for colliding CRS.
Proposal 1: The scenario with colliding CRS and non-MBSFN ABS subframes should not be excluded from the eICIC requirements.

Proposal 2: The scenario with colliding CRS and non-MBSFN ABS subframes should not be excluded from the eICIC test cases.

Proposal 3:  1dB interference SNR of aggressor cell is taken as one baseline. 
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