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1 Introduction
In RAN4 #57AH, a way forward on eICIC Demod and CSI [1] was proposed and approved in principle as follows:

· Additional demodulation and CSI reporting requirements for eICIC need to be introduced in 36.101 Chapter 8/9 to verify receiver performance under time varying interference.

· Performance requirements for eICIC should be defined in a staged manner:

· Working assumption for initial requirements is based on one interfering cell;

· Multi-cell interference could be introduced at a later stage.

· Companies are encouraged to propose additional working assumptions in RAN4 #58.

However, in the last meeting RAN4#58, additional working assumptions were not discussed enough and were not agreed due to lack of time. In this contribution, we discuss eICIC demodulation and CSI, and propose working assumptions for defining demodulation and CSI requirements.
2 Discussions
In order to verify the performance related to eICIC, it is reasonable to consider both non colliding-CRS and colliding-CRS cases for consistence with RRM/RLM performance cases. 

WA. 1: Verification scenarios for demodulation and CSI performances should use both non colliding-CRS and colliding-CRS cases as the baseline.
Non colliding-CRS is for two cases such as Normal ABS and MBSFN-ABS and colliding-CRS is for only MBSFN-ABS case. The big difference between Normal ABS and MBSFN-ABS  is that in Normal ABS the interfering cell CRSs exist in data region of serving cell, however in MBSFN-ABS any interfering cell CRSs don’t exist in the data region.  Using an agreed baseline receiver for eICIC which should be the same as Rel-8/9 baseline receiver, in Normal ABS case, it would be degraded in demodulation performance and CSI reporting. Because, the interfering Cell CRS gives interference to serving Cell data.  However, in MBSFN-ABS case, if using only CRSs in data region, demodulation performance would be not degraded and CSI reporting would reflect the true value well. 
In [4], we provided simulation results about the impact of legacy transmission (i.e. Macro CRS) on both colliding-CRS and non colliding-CRS cases. And corresponding observations are as follows:

1. There are some mismatching problems between measurement result and actual radio link quality when using subframe specific measurement  which uses  all CRSs in subframe.
2. In the case of colliding-CRS, CSI mismatching and channel estimation error lead to PDSCH performance degradation because Macro CRS impacts on Pico CRS. This problem can be solved if sub-resource specific measurement which uses only CRSs in data region and channel estimation are used by Pico UE along with configuring Macro cell’s MBSFN-ABS.

· In order to get reasonable performance, it should be assumed that interference measurement and channel estimation using CRSs in data region are performed. 

3. In the case of non colliding-CRS, Macro CRS impacts on Pico’s PDSCH performance in Normal-ABS because Pico UE doesn’t reflect Macro CRS interference to CSI reporting. 

· In order to get reasonable performance, it was agreed that handling interference caused by legacy transmissions (e.g. CRS, PBCH, PSS, SSS…) in ABS will be addressed in Rel.11[2]. Therefore, it is not necessary to deal with this case, Normal-ABS with non colliding-CRS in Rel-10 time frame.
4. In the case of non colliding-CRS, Macro CRS doesn’t impact on Pico’s PDSCH performance in MBSFN-ABS which assumes to use CRSs in data region.

In addition, if we assume interference measurement region is restricted to data region in both colliding-CRS and non colliding-CRS cases, identical requirements in both cases can be used, because both cases are tested in the same environment (i.e. no Pico cell CRS are affected by Macro transmission in the data region). This will be helpful in reducing RAN4 work load.
And  it is true that throughput is decreased as ratio of restriction subframe to total subframes including normal subframes compared to Rel-8/9. For example, Normal ABS and MBSFN-ABS have different ratio of restriction subframe such as 1/8 and 3/20 respectively in FDD case. These differences require two different performance requirements. It seems to be not reasonable to have different requirement dependiong on restricted subframe ratio. Therefore, it is necessary to assume throughput as bits/second considering only restricted subframes and excluding normal subframes in order to have same demodulation requirement regardless of what is restriction subframe ratio. If this assumption is used for demodulation performance for eICIC, it is possible that MBSFN-ABS case with using only CRSs in data region has same demodulation performance as Rel-8/9. This will be also helpful in reducing RAN4 work load.
WA. 2: Verification scenarios for demodulation and CSI performances should use MBSFN-ABS only.

WA. 3: Verification scenarios for demodulation and CSI performances should assume interference measurement region is restricted to data region in both colliding-CRS and non colliding-CRS cases.

WA. 4: Both colliding-CRS and non colliding-CRS cases should have same requirements for demodulation and CSI performance. 

WA. 5: Throughput of eICIC  should consider only restricted subframe and exclude normal subframe in order to have same requirements regardless of what is  restricted subframe ratio.
Figure 2.1 depicts resource map (which shows impacted REs by Macro CRS and measurement region) in both cases when proposed working assumptions are applied.
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Figure 2.1. Proposed working assumption 
3 Conclusion

In this contribution, we have discussed demodulation and CSI framework, and possible working assumptions for eICIC are proposed. And our corresponding working assumptions are as follows:

WA. 1: Verification scenarios for demodulation and CSI performances should use both non colliding-CRS and colliding-CRS cases as the baseline.
WA. 2: Verification scenarios for demodulation and CSI performances should use MBSFN-ABS only.
WA. 3: Verification scenarios for demodulation and CSI performances should assume interference measurement region is restricted to data region in both colliding-CRS and non colliding-CRS cases.

WA. 4: Both colliding-CRS and non colliding-CRS cases should have same requirements for demodulation and CSI performance

WA. 5: Throughput of eICIC  should consider only restricted subframe and exclude normal subframe in order to have same requirements regardless of what is restricted subframe ratio.
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