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Discussion
1
Introduction
Rel-10 eICIC radio link monitoring (RLM) requirements were agreed during RAN4#62 in the case of non-MBSFN-ABS [1]

 REF _Ref318104496 \r \h 
[2] and the corresponding test cases are now finalized. Additionaly, a set of RLM test cases under MBSFN-ABS was also agreed [3]. This contribution provides simulation results as well as analysis aiming at setting the requirements on SNR thresholds for RLM test cases assuming MBSFN-ABS.
2
Rel-10 eICIC RLM under MBSFN-ABS
In this section, we provide simulation results and analysis for out-of-sync and in-sync test cases. Simulation assumptions comply with the agreed set of parameters in reference [4]. Assuming a Rel-8/9 baseline receiver, CRS collision in the first OFDM symbol incurs the following adverse effects:
·  The true PDCCH BLER degrades by ~1dB as channel estimation is impacted on the first CRS symbol. Note that the true BLER is for comparison purposes only: no PDCCH is actually transmitted for RLM.
· The hypothetical BLER is offset by ~1.5dB to the right compared to the single cell performance (without dominant interferer). In this particular example/implementation, the UE estimates the SINR over all available CRS in the subframe in order to derive the hypothetical BLER. It is noted that under Rel-10 eICIC, as per the recent RAN2/RAN4 discussion on UE knowledge about MBSFN subframes (see e.g. [7], [8]), one cannot assume the UE would be aware of the type of ABS subframe in use at the interfering cell at a given time. Even though the UE will assume non-MBSFN subframes for neighbour cell measurements, the RLM measurements are covered by the serving cell pattern.
In Figure 1 and 3, out-of-sync and in-sync performance are investigated in terms of BLER for MBSFN-ABS & colliding CRS, assuming ETU30 propagation conditions. The corresponding average RLM performance is shown in Figure 2 and 4. Vertical bars are for information: these depict the agreed SNR thresholds for Rel-10 eICIC with non-MBSFN-ABS [1]
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[2]. We distinguish the declared RLM performance based on the hypothetical BLER from the ideal RLM performance based on the true PDCCH performance. 
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Figure 1: Out-of-sync BLER performance (ETU30), MBSFN-ABS and colliding CRS.
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Figure 2: Out-of-sync declaration (ETU30), MBSFN-ABS and colliding CRS.
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Figure 3: In-sync BLER performance (ETU30), MBSFN-ABS & colliding CRS
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Figure 4: In-sync BLER declaration (ETU30), MBSFN-ABS & colliding CRS


Since hypothetical BLER and true BLER are within 0.5dB, RLM declarations can be considered as consistent with the experienced radio channel quality, despite the mismatch between the curves.
Finally, Table 1 provides SNR values at verification points. It is noted that values below are close to the ones reported in the case of non-MBSFN-ABS and non-colliding CRS in reference [5].
Table 1: Serving cell SNR at verification point.

	Scenario
	Verification point
	SNR at verification point [dB]

	RLM-1m
	Qout=10% BLER
	-9

	RLM-2m
	Qin=2% BLER
	-4.3


3
Setting SNR thresholds
During RAN4#62, in the case of Rel10 eICIC RLM under non-MBSFN, the following way forward was agreed:
· Adopt Rel-8 methodology (i.e., simulation results + X/Y) with additional margin;

· Additional margin (0.5 dB) to take into account different channel model;

· Same requirements for FDD/TDD.
The key question is whether to follow or not the same steps in the case of MBSFN-ABS and colliding CRS. To our view, RLM thresholds for MBSFN-ABS should be set the same as in test cases for non-MBSFN-ABS, for the following two main reasons: 
1. PDCCH performance under MBSN-ABS interference with colliding CRS was found to be very similar to the one for non-MBSFN-ABS and non-colliding CRS, based on the provided results in Section 2. In reference [6], similar observation was made: for interfering cell SNR of 5 dB, the normal ABS and MBSFN ABS performance are shown to be comparable.
2. Setting different sets of RLM thresholds for test cases with MBSFN-ABS compared to ones assuming non-MBSFN-ABS could lead to a situation where the UE may pass e.g. MBSFN-ABS test and fail non-MBSFN-ABS test or vice-versa, without the possibility for optimizing/tuning performance for both of them at the same time. The reason is the following: neither in the field nor during the test case UE is aware of the type of ABS configuration the dominant interferer uses at a given point of time. Based on earlier RAN2 agreements, the UE is not assumed to know whether MBSFN or normal subframes are used for ABS. Even though UE is assumed to make use of all four CRS symbols regardless of the type of ABS in use in the interfering cell for neighbour cell restricted measurements (which in practice mandates use of normal ABS for those subframes in the neighbour cells), the RLM monitoring is based on the serving cell pattern that is signalled separately. For example, in the rough proposal for the MBSFN test case configurations ([9]), in some cases the serving cell pattern is overlaid with MBSFN-ABS and in some case it is not.
RAN4 simulations assume a 5 dB interferer, while in real deployments the interference level can be close to arbitrary. Typical Rel-10 UE implementations will likely use a given set of RLM thresholds when restricted measurements are configured, but there are no means to handle two sets of thresholds (i.e. depending on the type of ABS) since Rel-10 signalling does not support this. If RAN4 was to agree on two sets of RLM thresholds (one for non-MBSFN-ABS and the other for MBSFN-ABS), that could either effectively tighten RLM requirements for one type of ABS or force the UE to find proper tuning (if any) to pass both types of test cases. In other words, that would correspond to optimising the UE to pass 36.133 test cases rather than necessarily optimising for field conditions where a range of ABS interference levels can be expected.
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Figure 5: SNR thresholds in RLM test cases.
4
Conclusion
This contribution provided simulation results as well as analysis aiming at setting the requirements on SNR thresholds for RLM test cases assuming MBSFN-ABS and colliding CRS. We conclude on the following proposal: 
Proposal 1: RLM thresholds for MBSFN-ABS should be set the same as in test cases for non-MBSFN-ABS.
The approach is intended to ensure that consistent RLM behaviour can be maintained with a range of dominant interference up to 5 dB, regardless of whether the dominant interferer uses MBSFN-ABS or non-MBSFN-ABS.
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