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1 Introduction
In RAN4 meeting #67, the following way forward on FeICIC UE behaviour was proposed:

· UE behavior for CRS-based interference estimation for CSI, RLM, and demod using CRS-AssistanceInfo 

· On subframes indicated by csi-MeasSubframeSet1 or measSubframePatternPCell, UE performs interference estimation for CSI/RLM/demod with CRS interference mitigation.

· On all the other subframes, UE performs interference estimation for CSI/RLM/demod without CRS interference mitigation

· This behavior may not apply for UEs with more advanced IC capability, e.g. NAICS.
In this paper, we will share our view on this issue.
2 Discussion
In the specifications, there is no linkage between ABS pattern of the aggressor cells and csi_MeasSubframeSet1/2. There would be a potential scenario where one aggressor cells within the CRS-AssistanceInfo list configure ABS but the others in the list configure non-ABS in a given csi_MeasSubframeSet. In that case, either to estimate the interference before doing CRS-IC on both aggressor cells or after CRS-IC on them may lead to the demodulation performance loss, especially for multi-layer transmission. On the other hand, it would be difficult for UE to blindly detect whether one cell transmit data or not in a given subframe.
In RAN2 specification, companies try to establish the linkage between csi_MeasSubframeSet (and other restriction set) and CRS-IC functionality. And it seems that csi_MeasSubframeSet1 might be linked to ABS but the detailed is referred to 36.101. In RAN4, most of the performance requirements are based on the assumption of common ABS and csi_MeasSubframeSet1 is equal to or the subset of the given ABS pattern. There seems an implicit linkage between CSI set and ABS pattern.
From UE implementation point of view, it would be better to make the relation between CSI set and ABS pattern clear. On the other hand, we do not want to have much impact on the existing specifications to make the standards stable.  Therefore in our opinion, it is suggested to clarify FeICIC UE behaviour related to CSI set.
Regarding the proposals in [1], there would be some issues:
· First, the proposed UE behaviour of the interference measurement would not be applicable to TM7, TM8, TM9 and TM10, where the interference and SNR should be measured based on DMRS.

· Second, there is only one RLM measurement. But in the way forward, it seems that RLM measurement could be conducted on both csi_MeasSubframeSet1 and other subframes. That would lead to ambiguity.

· Third, the proposed UE behaviour of the interference measurement would not be applicable to TM10, where the interference measurement for CSI should be based on IMR.
So we propose to clarify the UE behaviour for demodulation, RLM and CSI measurement separately with respect to the transmission modes.
3 Simulation results
In Figure 1 and Figure 2, we compare the simulation results with the different UE behaviours. It is assumed that TM3 is used, the bandwidth is 10MHz, and the interference level D1/Noc2 for the first strongest aggressor cell is 14dB and interference level for the second strongest is 12dB. The first strongest cell has colliding CRS with serving cell, and the second aggressor cell has the non-colliding CRS. Link adaptation based on CQI/RI feedback with an eNB outer loop targeting 10% BLER for the initial transmission is used. In the simulations PCFICH and PDCCH decoding are assumed to be perfect. The other simulation assumptions are the same as defined in 36.101.
In Figure 1, it is assumed that the first strongest cell configures ABS and the second strongest cell transmits data across the bandwidth which corresponds to the non-ABS. In Figure 2, it is assumed that the first strongest cell transmits data while the second strongest aggressor cell configures ABS.
· Observation 1: It could be observed that the improper UE behaviour for the interference measurement would lead to the significant performance loss for dual-layer transmission in the mixed ABS and non-ABS scenario, when there is a strong aggressor cell with colliding CRS.
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Figure 1: Simulation results with different UE behaviours for interference measurement assuming that D1 with colliding CRS is ABS and D2 with non-colliding CRS is non-ABS (full PRB transmission)
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Figure 2: Simulation results with different UE behaviours for interference measurement assuming that D1 with colliding CRS is non-ABS (full PRB transmission) and D2 with non-colliding CRS is ABS
4 Proposals for FeICIC UE behaviour
Based on the above discussions, we have two proposals:

· Proposal 1: It is suggested to agree a way forward in RAN4 to clarify the FeICIC UE behaviour related to CSI set and do not impact the specifications in other groups.
· Proposal 2: Clarify the FeICIC UE behaviour for the demodulation, RLM and CSI measurement separately with respect to the transmission modes.
Furthermore, considering the FeICIC deployment, we have two options to define FeICIC UE behaviour in the subframes indicated by csi-MeasSubframeSet1:
· Proposal 3: UE behaviour in the subframes indicated by csi-MeasSubframeSet1 is proposed as follows
· For demodulation, in csi-MeasSubframeSet1 UE may mitigate the CRS interference from all the aggressor cells in the CRS-AssistanceInfoList whose CRS collide with the CRS of serving cell before the interference measurement, when TM1, TM2, TM3, TM4 or TM6 are configured.

· For RLM, UE may mitigate the CRS interference from all the aggressor cells in the CRS-AssistanceInfoList whose CRS collide with the CRS of serving cell before the interference measurement.

· For CSI measurement, UE may mitigate the CRS interference from all the aggressor cells in the CRS-AssistanceInfoList whose CRS collide with the CRS of serving cell before the interference measurement, when TM1, TM2, TM3, TM4, TM5, TM6, TM7, TM8, or TM9 are configured.

For the FeICIC UE behaviour in the subframes indicated by csi-MeasSubframeSet2, those subframes would not be frequently scheduled for Pico CRE UE, since generally the victim cell UE may observe higher interference in them. More often UE would observe the mixed ABS and non-ABS from the aggressor cells in csi-MeasSubframeSet2 than csi-MeasSubframeSet1. 
Besides, there would be a number of combinations of UE behaviour in csi-MeasSubframeSet2, e.g., UE will perform CRS-IC for demodulation and at same time perform CRS-IC for interference measurement and CSI measurement, or UE will not performance CRS-IC for both demodulation and CSI measurement. The different combinations would lead to different link adaptation performance. 
· Observation 2: it might be difficult to find a convincing way to define the UE behaviour in csi-MeasSubframeSet2.
If the group agreed to define something for csi-MeasSubframeSet2, we propose that:

· Proposal 4: If the group agrees to define the behaviour for csi-MeasSubframeSet2, we propose to define the UE behaviour in the similar way as those for csi-MeasSubframeSet1.
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