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1 Introduction
The issue of misaligned requirements and the expected UE behaviour when MBSFN subframes are used in the network has been discussed e.g. in [1,2,3] and discussed in detail during the June meeting. In the Way Forward [4], it has been areed to address the issue in the August meeting and the following options have been listed:
· Option 1: R4-113830: UE shall assume non-MBSFN subframe configuration in all the restricted subframes of the measured neighbor cell(s). And LS to RAN2.

· Option 2: Network avoids this problem by ensuring that it configures RRM measurements of neighbor cell(s) over only “known” non-MBSFN subframes

· Option 3: Network configures RRM measurements over any pattern that includes sufficiently large number of “known” non-MBSFN subframes 0, 4, 5, 9 (FDD) and 0, 1, 5, 6 (TDD) subframes.

2 Problem Description
In the eICIC scenario, at least two types of cells exist: the measured cell and an aggressor cell. To enhance measurement performance on the measured cells, the aggressor cell may configure ABS subframes to reduce the interference towards the measured cell during the measurement occasions. MBSFN subframes may be configured in ABS subframes of the aggressor cell to further reduce the interference from the aggressor CRS. MBSFN may be used also for other purposes in the network, e.g., relays, positioning, etc.
The eICIC requirements have been specified under the assumption that the UE may use for RLM and RRM measurements all CRS in symbols 0, 4, 7, 11 (with normal CP) or at least symbols 4, 7, 11 when symbol 0 is subject to high interference. This means that to meet the requirements, the UE has to assume that it is possible to measure on these symbols in the measured cell.
The UE is likely to know whether MBSFN subframes are used and in which subframe they are used in the serving cell. However, the UE also performs measurements on neighbor cells. For neighbor cells, the available MBSFN configuration information provided to the UE is very limited. In particular, the configuration indicators provide the following information to the UE:
· Whether or not all neighbour cells on the concerned frequency have the same MBSFN subframe allocation as the serving/primary cell, or
· Whether or not the MBSFN subframe allocations of all neighbour cells on the concerned frequency are identical to or subsets of that in the serving/primary cell, or
· Whether or not no MBSFN subframes are present in all neighbour cells on the concerned frequency.

From the above, one observes that unless all cells use the same MBSFN configuration or do not use it at all, the amount of the information as described above is insufficient for the UE to find out, e.g.,

· Whether MBSFN subframes are used in a particular neighbor cell,

· Which of the neighbor cell subframes indicated for restricted measurements are MBSFN subframes.

With this information, the UE behavior with the current specification is that in a neighbor cell the UE will measure only on symbol 0, if MBSFN subframes are configured regardless of the purpose in at least one neighbor cell. As stated above the MBSFN can be used for several purposes e.g. MBSFN ABS, positioning measurements (e.g. OTDOA RSTD), in-band relay and notably for the normal MBMS data (i.e. MTCH transmission). This UE behavior also applies to the measure done in the subframes indicated for restricted measurements, i.e., the current UE behavior contradicts or at least ambiguous with respect to the UE behavior which has been assumed for eICIC.
3 A Discussion on the Proposed Options
3.1 Option 1
Clarify the UE behavior in RAN2, e.g., where the measurement patterns are defined, to align with the UE behavior assumed for deriving eICIC requirements. 
In particular: when the UE is configured with a time domain resource restriction pattern for neighbor cell measurements, the UE assumes non-MBSFN subframe configuration in the measured neighbor cells in all subframes indicated for restricted RRM measurements, even when MBSFN subframes are configured in any (other) neighbor cell.
In Figure 1, the current-specification UE behavior is that the UE would use symbol 0 in the measured subframe on neighbor 2 (since neighbor 1 uses MBSFN) and would likely fail with the measurement, whilst with Option 1 the UE assumes all CRS symbols available in the restricted measurement subframes (although it is left to the UE implementation which symbols to use).
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3.2 Option 2

Network avoids this problem by ensuring that it configures RRM measurements of neighbour cell(s) over only “known” non-MBSFN subframes.
Option 2 does not resolve the problem, but essentially does not allow using MBSFN for eICIC. 
A simple example is that with TDD which is typically synchronized, assuming non-shifted subframes: configuring measurements only in non-MBSFN subframes in neighbour 2 (see Figure 1) means that neighbour may not use MBSFN for eICIC since the corresponding subframe in the aggressor cell is also non-MBSFN.
Another example is for FDD using measurement pattern with a blanking rate of 1/8, where the known MBSFN subframes are 0, 4, 5, 9. Configuring measurement only in known non-MBSFN subframes is a very strong restriction on the eICIC flexibility. Further, it is even more difficult to find a 1/8 pattern which does not overlap with known MBSFN subframes.
3.3 Option 3

Network configures RRM measurements over any pattern that includes sufficiently large number of “known” non-MBSFN subframes 0, 4, 5, 9 (FDD) and 0, 1, 5, 6 (TDD) subframes.
Option 3 is between Option 2 and the current situation when the UE may be not able to measure at all in the subframes indicated for restricted measurements.
This option does not solve the problem, but only ensures a certain number of effective measurement occasions. The remaining measurement occasions indicated by the measurement pattern still may not be used by the UE for measurements. It is thus unclear whether the current requirements can be met with Option 3.
4 Summary

· Among the three options, only Option 1 resolves the problem.

· Option 2 implicitly does not allow using MBSFN subframes (for any purpose) simultaneously with eICIC.

· Option 3 does not solve the problem, leaving unused some of the measurement occasions indicated by the restricted measurement pattern.
If the UE measurement behaviour under MBSFN configuration is not defined or if the network is allowed to use only the “known” non-MBSFN subframes for the restricted RRM measurements on the neighbour cell(s) then the MBSFN ABS is cannot be used. In that case we propose that UE requirements for MBSFN ABS are excluded, which in practice would mean no support for MBSFN subframes with eICIC. However, we strongly prefer that the network has the possibility to use MBSFN-based ABS. Therefore the corresponding requirements should be defined and met. We therefore recommend that option 1 is adopted and is thus proposed as a way-forward solution. 
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Figure 1. MBSFN/ABS scenario illustration.
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