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1 Introduction
In the previous RAN4 meeting, a WF was agreed on the number of interferers and deployment scenarios [1]
· N=2 interferers should be modeled for cell detection and RRM/RLM requirements for FeICIC
· RAN4 shall consider the minimum requirements and test cases to ensure 9dB handover bias for all deployment scenarios considered so far in RAN4. 
It was also previously agreed to use Es/Noc3=-4dB as a working assumption.
Based on these agreements, in this contribution, we provide our view on RLM requirements for FeICIC.
2 Discussion
To discuss Rel-11 FeICIC RLM requirements, it is worthwhile to visit Rel-10 eICIC requirement. In Rel-10, the SNR level of the aggressor in the restricted measurement subframes was set to 5dB [2]. In Rel-11 FeICIC, the UEs will see stronger interference compared to Rel-10 eICIC as the CRE has been increased from 6dB to 9dB. Furthermore, modeling N=2 aggressors explicitly will make the other cell interference plus noise level (“Noc”) even lower, making the aggressor SNR level with respect to “Noc” even higher. In view of those, it is desirable to set the SNR level of the aggressor for FeICIC RLM tests to be no lower than 5dB.
Figure 5 shows for pico cell edge UEs, CRE UEs and non-CRE UEs the serving pico cell ES/Noc1 and the dominant macro cell ES,I/Noc1, where Noc1 denotes interference by other pico cells. It is seen that the serving cell ES/Noc1 goes down to about -4 dB, for which the ES,I1/Noc1 of the dominant macro cell has then a maximal level of 5 dB for a CRE bias of 9dB.
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Figure 1: Cell Edge UEs: Dominant Macro Power – Serving Pico Power ( Bias – 3 dB = 6 dB
From the above observations we propose to use ES,I1/Noc1 = 5dB for the first aggressor level.
Proposal 1: The first aggressor level for RLM tests should be ES,I1/Noc1 = 5dB.
Furthermore, based on the agreement of explicit modelling of N=2 aggressors and based on previous system level studies, we further propose
Proposal 2: The second aggressor level for RLM tests should be ES,I1/Noc1 = 2dB.
In Rel-11 FeICIC, both colliding and non-colliding CRS aggressors should be supported. However, to reduce the number of test cases, and considering that the coverage for non-colliding CRS aggressor is partially provided by the Rel-10 eICIC RLM test, we propose to use colliding-CRS for the first aggressor. For the second aggressor, we propose to use non-colliding CRS to have both coverages in a single test.
Proposal 3: The first aggressor should have colliding CRS with respect to the serving cell. The second aggressor should have non-colliding CRS with respect to the serving cell.

For the purpose of RLM tests, it is not needed to have separate tests for MBSFN ABS aggressors, as CRS is still present on symbol 0 in MBSFN subframes.
Proposal 4: The RLM test is defined for non-MBSFN ABS. That is, a separate test for MBSFN ABS is not needed.
It is noted that Rel-10 eICIC used the same requirements as the Rel-8/9 RLM, despite the mismatch between the actual PDCCH BLER that the UE would experience and the hypothetical PDCCH BLER based on SINR estimates over the serving cell CRS. In Rel-11 FeICIC, the mismatch between the actual and hypothetical BLER is expected to be much smaller or even negligible as UEs are capable of handling CRS interference. Therefore, it is reasonable to reuse the same requirements as the Rel-8/9/10 RLM for Rel-11 FeICIC RLM.

Proposal 5: Reuse the same Rel-8/9/10 RLM requirement for Rel-11 FeICIC RLM. That is, RLM thresholds for Qin and Qout should be maintained (10% and 2%), and in-sync and out-of sync evaluation period of 200msec and 100msec remain unchanged compared to Rel-8/9/10. The requirements apply for both non-MBSFN and MBSFN ABS.
In the appendix we propose simulation assumptions for determining the SNR levels for out-of-sync and in-sync tests.
3 Conclusions
In this contribution, we provided our views on RLM requirements for FeICIC.
Proposal 1: The first aggressor level for RLM tests should be ES,I1/Noc1 = 5dB.
Proposal 2: The second aggressor level for RLM tests should be ES,I1/Noc1 = 2dB.
Proposal 3: The first aggressor should have colliding CRS with respect to the serving cell. The second aggressor should have non-colliding CRS with respect to the serving cell.

Proposal 4: The RLM test is defined for non-MBSFN ABS. That is, a separate test for MBSFN ABS is not needed.

Proposal 5: Reuse the same Rel-8/9/10 RLM requirement for Rel-11 FeICIC RLM. That is, RLM thresholds for Qin and Qout should be maintained (10% and 2%), and in-sync and out-of sync evaluation period of 200msec and 100msec remain unchanged compared to Rel-8/9/10. The requirements apply for both non-MBSFN and MBSFN ABS.
We also propose simulation assumptions for determining the SNR levels for out-of-sync and in-sync tests in the appendix.
4 Appendix

	
	Out of sync
	In sync

	Channel bandwidth
	10MHz

	Antenna configuration 
	2x2 low correlation

	Channel model
	ETU30

	CP length
	Normal

	DCI Format 
	1A
	1C

	Control region OFDM symbols 
	2

	Aggregation level 
	8 CCEs
	4 CCEs

	Ratio of PDCCH EPRE to RS EPRE
	1 dB
	-3 dB

	Ratio of PCFICH EPRE to RS EPRE
	1 dB
	1 dB

	Neighbor cell ABS configuration 
	Non-MBSFN ABS
Only CRS is transmitted during ABS

	ABS pattern
	[10000000] for FDD

[1000000000] for TDD

	Measurement resource restriction pattern
	Same as ABS pattern

	Serving cell SNR
	-14 to 0 dB

	Interfering cell SNRs (1st aggressor, 2nd aggressor)
	(5dB, 2dB)

	Cell ID 
	1st aggressor: colliding CRS w.r.t the serving cell.

2nd aggressor: non-colliding CRS w.r.t. the serving cell

	Channel estimation
	Practical

	CRS handling
	CRS IC of both aggressors

	Verification point
	10%
	2%
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