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Discussions 
1 Introduction 
In RAN4#59AH, the interactions of MBSFN configuration with eICIC restricted measurements were discussed in [1]. Some options have been briefly discussed but no conclusions have been reached. The issues raised relates to the UE behaviour when MBSFN is configured in any neighbouring cells and being configured with restricted subframes measurements for RRM for the neighbouring cells.   

Some options have been listed in [2]:

· Option 1: UE shall assume non-MBSFN subframe configuration in all the restricted subframes of the measured neighbor

· 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 configure 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.

In this paper we discuss the scenarios and effects of combined MBSFN configuration and signalling for restricted subframes for eICIC and provide our views.
2 Discussions 
The IE NeighCellConfig is used to provide the information related to MBSFN of neighbour cells where from the configuration indicators the UE may have the information on

· 00: Not all neighbour cells have the same MBSFN subframe allocation as the serving cell on this frequency, 
· 10: The MBSFN subframe allocations of all neighbour cells are identical to or subsets of that in the serving cell on this frequency, 
· 01: No MBSFN subframes are present in all neighbour cells

Only with value “01” the UE knows which subframes are not used for MBSFN. All other cases the UE doesn’t know which subframes are used for MBSFN in the neighbouring cell. In case of value “00” and “10”, the UE doesn’t know the subframe used for MBSFN, hence the UE behaviour in MBSFN subframe is not known. 
With value “01” it is possible for the UE to correctly identify the non-MBSFN subframes for intra-frequency neighbouring cell measurements.

The UE is not aware of cell-specific information about the MBSFN configuration used in the neighbor cells. Therefore, if MBSFN subframes are configured even in one neighbor cell, according to the above, the UE assumes that MBSFN configuration is used in all neighbor cells, e.g., based on the information in NeighCellConfig. 
When the above is combined with restricted subframe measurements for eICIC, where the UE is signaled to perform measurements restriction (pattern 2), it does not have sufficient knowledge whether the subframe to be measured on the neighbor cell is non-MBSFN or MBSFN subframe. 

The following two scenarios could occur when NeighCellConfig IE is either “00” or “10”, and
1. The UE assumes MBSFN subframe in the neighboring cell when there are other neighboring cell using MBSFN; 

2. The UE assumes MBSFN subframe in the neighboring cell when the serving cell is using MBSFN 

If in the above scenarios the neighboring cell subframe to be measured are indeed non-MBSFN subframe, the
· An UE measures only on symbol #0 even though all the other CRS symbols are available. This could affect the UE’s RRM measurements accuracies of the neighbour cell due to the reduced measurement samples.
Option 1: 

In Option 1, it is proposed that the UE assumes no-MBSFN subframe configuration in all restricted subframes measurements pattern of neighbour cells that have been signalled for measurements. However, if the measured subframe is indeed a MBSFN subframe and the UE assumes it to be non-MBSFN subframe, the measurements accuracy will be degraded since non-CRS symbols (symbols 4, 7, and 11) are included in the measurements as well.  
Our views: 

· Up to UE implementation to perform its restricted subframe measurements as long as the measurements accuracy requirements are met. Measurement accuracy impact due to measurements over non-CRS can be investigated further in RAN4 if deem significant;

· Alternatively, clarification of the measured subframe for the neighbour cells can be discussed further in Release 11 i.e. a MBSFN or non-MBSFN restricted subframe.
Option 2:

Another option is to allow the network to avoid the problem by ensuring that it configures RRM measurements of neighbour cells that includes non-MBSFN subframes. Since the MBSFN configuration is known at the interfering eNB, the eNB configuring the ABS pattern can take necessary steps that there are sufficient non-MBSFN subframes in its restricted pattern. 
Our views:

· The UE do not have to assume non-MBSFN subframe in all the restricted subframes of the signalled neighbour cell, and network ensures that sufficient non-MBSFN subframes are configured

It is unnecessary to assume that network can avoid the problem by ensuring that it configures RRM measurements of neighbour cells over only non-MBSFN subframes (Option 2 of [2]). Eventhough this is possible as the MBSFN configuration of the measured cell is known at the interfering cell through the X2 interface, the drawback is when the interfering eNB is using MBSFN ABS. In such an event, Option 2 would result in no possibility of configuring restricted measurement by the interfering eNB that is also using MBSFN ABS subframes. Hence, such an option would not be acceptable. Moreover, exact network behaviour of how it configures the restricted subframe measurements is best left up to network implementation and operation.

In addition to limiting the network operations, constraining the network to configure only certain subframes is not preferable from the point of view of UE DRX power consumption as well. For these same reasons, Option 3 is excluded since it unnecessarily restricts the network operation.   

3 Conclusions

In view of the above observations, we conclude the following:

· It should left up to UE implementation to perform its restricted subframe measurements as long as the required measurements accuracy requirements are met. 

· The UE do not need to assume non-MBSFN subframe in all the restricted subframes of the measured neighbour cell and network ensures that sufficient non-MBSFN subframes are configured.

· Measurement accuracy impact due to measurements over non-CRS can be investigated further in RAN4 if deem significant. 
· No R10 changes are required. Corrections or clarifications could be part of Release 11. 
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