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1
Introduction
RAN2 received an LS from RAN4 about UE measurements with blank MBSFN subframes for eICIC [1]. The main questions in the LS are about the UE behaviour about measurement of neighbor cells when a MeasSubframePatternNeigh IE is configured to the UE for eICIC.
In the RAN2 75 bis meeting, the UE behaviour when the measSubframeCellList is provided was agreed as captured in the following sentence.  

“If MBSFN configuration of neighbor cells is unknown or not uniquely defined (e.g., with NeighCellConfig set to 00 as defined in Section 6.3.6) and measSubframeCellList is provided, then for cells in measSubframeCellList the UE shall assume that the subframes indicated by measSubframePatternNeigh are non-MBSFN subframes.”  
But the agreement was not reached about the UE behaviour when the measSubframeCellList is not provided, even thought the e-mail discussion after the RAN2 75 bis meeting.

This paper analyzes different options about the issue, and proposes a way forward.
2
Discussion
2.1 Possible solutions

The 4 different views were presented during the e-mail discussion, as summarized as follows.

Option 1) The UE shall assume that all the subframes indicated are non-MBSFN subframes.

Option 2) The UE may assume that all the subframes indicated are non-MBSFN subframes.

Option 3) The UE may assume that the MBSNF configuable subframes are MBSFN subframes.

Option 4) Not including a second sentence and rely upon Rel 8/9 behaviour.
Before jumping on conclusion which one should be agreed, we need to analyze what would be the required network side assumption and what would be the resultant measurement output for each case.

2.2 Result of measurement 

When the UE assumes an MBSFN subframe as a non-MBSFN subframe and uses this subframe for measurement, the UE gets a correct CRS tones from only one OFDM symbol out of 4 measured OFDM symbols. So the measurement result of this subframe will be 6 dB biased from the correct value (i.e. only 25% of the actual RSRP, because the UE cannot get any energy from CRS tones from 3 OFDM symbols). Using such wrong value for e.g. mobility purpose will result in a lot of HO failure. 

When the UE assumes a non-MBSFN subframe as a non-MBSFN subframe and uses it for measurement, there is no bias in the measurement result. Of course the less number of measurement samples will make the measurement result noisier. 
This is depicted in the figure 1 below.
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Figure 1. Probability graph for the RSRP measurement result with different measurement assumption.
2.3 Assumption on the network side

One of the main questions to be answered is what the UE can assume about the MBSFN of neighbor cells in the following condition, which is the situation this paper is discussing.

1. When the neighCellConfig IE in SIB is set to 00, meaning that not all neighbour cells have the same MBSFN subframe allocation as the serving cell or the serving cell does not know about neighbor cell’s MBSFN subframe configuration,; and 

2. When the measSubframeCellList IE is omitted while the MeasSubframePatternNeigh IE is configured to the UE, i.e. the UE shall apply the MeasSubframePatternNeigh IE to the measurement of all neighbor cells. 

The important question to be answered is;

Can the network always make sure that all neighbor cells to be measured shall not have MBSFN subframes in the subframes included in the MeasSubframePatternNeigh IE?

If the answer is yes, then the UE can be assured to use all 4 CRS symbols for measurement. In such a case, the option 1 in section 2.1 can be easily agreed. Also, this network side requirement needs to be specified in the standard in order to assure correct measurement report.
But if the answer is no, the option 1 results in a wrong measurement report with a large bias and using such wrong value for e.g. mobility purpose will cause a lot of HO failure.
Due to this problem, some companies proposed option 2. But the phrase of ‘UE may assume’ does not provide any guideline to about the UE behaviour how the UE uses these subframes for measurement. From the UE vendor’s perspective, the option 2 does not provide any value for the UE implementation.
Observation 1: If the network cannot assure all subframe to be measure are non-MBSFN, then option 1 will result in large measurement error.

Observation 2: Option 2 with ‘UE may assume’ can cause confusion to the expected UE behaviour and possible UE implementation.

2.4 Understanding of RAN4 requirement

RAN4 is also discussing measurement requirement for eICIC and MBSFN [2]. The proposed way forward on the the applicability condition for the eICIC measurement requirements is that the requirements only apply when 4 symbols with CRS are available.

So using 4 OFDM symbols for measurement should be correctly understood as the applicability condition for the minimum performance test to be defined by RAN4. And please note that this condition is already met by the RAN2 agreement for the case when measSubframeCellList is provided.
When the UE assumes some of subframes in measSubframePatternNeigh IE as MBSFN subframes (i.e. option 3 in the section 2.1), it may still meet the applicability condition by using subframe #0, 4, 7 and 11 in measSubframePatternNeigh IE. Otherwise, the UE simply does not meet the applicability condition for the minimum performance test.
Observation 3: The RAN4’s applicability condition for the minimum performance test of the eICIC measurement with MBSFN is already met by the RAN2’s agreement for the case when measSubframeCellList is provided.

3
Conclusion
Based on the following observations, we conclude that option 1 and option 2 are not agreeable way forward.
Observation 1: If the network cannot assure all subframe to be measure are non-MBSFN, then option 1 will result in large measurement error.

Observation 2: Option 2 with ‘UE may assume’ can cause confusion to the expected UE behaviour and possible UE implementation.
Observation 3: The RAN4’s applicability condition for the minimum performance test of the eICIC measurement with MBSFN is already met by the RAN2’s agreement for the case when measSubframeCellList is provided.

The remaining two options are;
Option 3) The UE may assume that the MBSFN configuable subframes are MBSFN subframes.

Option 4) Not including a second sentence and rely upon Rel 8/9 behaviour.
We propose RAN2 to discuss and conclude the proper way forward to solve the issue.
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