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1 Introduction
In last RAN4#65 meeting, the core requirement of FeICIC was completed based on RLM and cell identification simulation results from many companies. However, the core RRM did not reflect time offset condition of simulation assumptions. As a result, it cannot guarantee the core requirement if the related note is not added in the core requirement. Accordingly, this contribution proposes to add additional note to guarantee the core requirement. 
2 Discussion
The core requirements[1] related to RLM and cell identification for FeICIC were agreed in the last meeting.  Based on the newly added note and sentences in the core requirement , we try to make a clarification point in terms of time offset between dominant interfering cells and serving cell.
The first point is on the RLM core requirement. The following note was added in section 7.6 of [1] for FeICIC based on simulation results.
NOTE:
If the UE is not provided with the CRS assistance information (TS 36.331 [2]) or the CRS assistance data is not valid throughout the entire evaluation period then similar Release 8 and 9 requirements apply for time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN subframes.
This note shows the importance and the validity of CRS assistance information for FeICIC. However, there is no description on the  time offset that was treated in simulation works. Reminding that the performance of core requirement can be changed with different time offset value, the required time offset is obviously important but missing point.
In the related simulation assumption in [2] , time offset was not assumed between two dominant interferring cells and serving cell, but simulation works were performed implicitly assuming the maximum time offset of 3us so far . Basically, Qin and Qout for FeICIC can be influenced  if time offset is larger than 3us. For example, Figure 2.1 and Figure 2.2 show the simulation results of RLM for FeICIC by changing time offset from 0us to 4us . If time offset is less than  3us, the degradation of RLM performance is about 0.2dB in both out-of and in-synchronization compared to the case without time offset. However, if time offset is 4us, the performance is even worse than the case without CRS-IC. In other words, Rel-8/9 UE receiver has better performance than Rel-11 UE with with CRS-IC capability if time offset is 4us. This is undesirable performance in Rel-11 FeICIC scenario. 
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Figure 2.1. PDCCH BLER of RLM1-1(Out of Sync.)
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Figure 2.2. PDCCH BLER of RLM2-1(In of Sync.)
Therefore, based on the observation from simulation results, the following note on time offset should be added
NOTE: The time offset of subframe boundary among serving cell and cells in CRS assistance information should be equal to or less than [3]us to guarantee the performance of UE with CRS interference handling capability. 
The second point is on the core requirement related to cell identification. New sections such as E-UTRAN FDD/TDD intra-frequency measurements with CRS assistance information were added based on simulation results. In the section, the following sentences were added in the section of 8.1.2.8.3 and 8.1.2.8.4 for FeICIC.
the core requirements shall be satisfied provided that the following additional conditions are fulfilled:
-
The UE is provided with the CRS assistance information via higher layers (TS 36.331 [2]),

-
The CRS assistance data is valid during the entire measurement period.
It also keeps mentioning the importance and the validity of CRS assistance information for FeICIC, however, there is also no description on the time offset that was considered in the simulations. 
In the related simulation assumptions in [3], time offset between two dominant interfering cells and serving cell was assumed as 3us. With the time offset of 3us, Tbasic_identify_E-UTRA_FDD_FeICIC, intra and Tbasic_identify_E-UTRA_TDD_FeICIC, intra  were agreed to be [1000]ms from simulation. The value can be influenced if time offset is larger than 3us. Therefore, in order to guarantee the core requirement, the following note on time offset should be added.
NOTE: The time offset of subframe boundary among serving cell and cells in CRS assistance information should be equal to or less than [3]us to guarantee the performance of UE with CRS interference handling capability. 
On the basis of above observation, we propose to add the following note to guarantee the core requirement related to FeICIC .  
· Proposal 1 : Note  should be added   in 7.6.1, 8.1.2.8.3 and 8.1.2.8.4 of [1] as below. 
· NOTE: The time offset of subframe boundary among serving cell and cells in CRS assistance information should be equal to or less than [3]us to guarantee the performance of UE with CRS interference handling capability. 
3 Conclusion
In this contribution, we have considered the core requirement related to RLM and cell identification for FeICIC based simulation assumptions.  Based the observation,we propose to add note to guarantee the core requirement. Related CR is also proposed in [4].  
· Proposal 1 : Note  should be added   in 7.6.1, 8.1.2.8.3 and 8.1.2.8.4 of [1] as below. 
· NOTE: The time offset of subframe boundary among serving cell and cells in CRS assistance information should be equal to or less than [3]us to guarantee the performance of UE with CRS interference handling capability. 
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