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1. Introduction

In RAN4#66 meeting, the impact of time and frequency offset on IC receiver for FeICIC was discussed. And the way forward about timing offset and frequency shift for demodulation and CSI tests was agreed. In this contribution, we further provide the simulation results for FeICIC demodulation tests under the time and frequency offset impact. Based on these results, we provide the relevant observations and proposals.
2. Discussion
In FeICIC, IC receiver is used to eliminate the interferer from aggressor cells to improve UE performance. Usually, due to the additional delay spread and Doppler shift, some time offset and frequency offset may exist between serving cell and aggressor cell. As the time and frequency offset compensation is not considered, the performance of channel estimation for aggressor cell and interference cancellation will degrade. In way forward [1], two options for timing offset and frequency shift are assumed as following:
· Option 1: (timing offset, frequency shift) = ([2.5~3]μs for both aggressor cells, [200Hz~300Hz]), where only considering the positive time offsets;
· Option 2: timing offset between the aggressor cell and serving cell is in the range of [-3, 3]us, frequency offsets are between [-300, 300]Hz.
For the above two options, the worse propagation condition could be considered to define the minimum performance requirements. Therefore, we proposed 3us time offset and 300Hz frequency offset as the test setting for FeICIC demodulation tests. 
Proposal: 3us time offset and 300Hz frequency offset could be used as the test setting.

Based on this proposal, we simulate the performance of IC receiver for TM2 PDSCH, TM3 PDSCH and PDCCH under time offset and frequency offset, respectively. The simulation assumptions are according to way forward [2]. The reference receiver is two aggressors CRS IC receiver. And other simulation parameters are the same as R10 eICIC demodulation test cases.
Simulation results with time offset

In order to show the impact of time offset on CRS IC receiver, we consider three cases in demodulation simulation:

· 3us time offsets, no compensation

· 3us time offsets, compensation

· No time offset.

The simulation results for TM2, TM3 PDSCH and PDCCH under these three cases are given in figure 1~3, respectively.
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Figure 1 TM2 PDSCH demodulation performance under time offset
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Figure 2 TM3 PDSCH rank-2 demodulation performance under time offset
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Figure 3 PDCCH demodulation performance under time offset
Simulation results with frequency offset
Three cases are included in the follow demodulation simulation with frequency offset:

· 300Hz frequency offsets, no compensation

· 300Hz frequency offsets, compensation

· No frequency offset.

The simulation results are given in figure 4~6.
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Figure 4 TM2 PDSCH demodulation performance under frequency offset

[image: image5.emf]2 4 6 8 10 12 14 16 18 20 22

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR

Normalized Throughput

TM3 PDSCH with frequency offset

 

 

300Hz freq offset,no compensation

300Hz freq offset,compensation

no frequency offset


Figure 5 TM3 PDSCH rank-2 demodulation performance under frequency offset
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Figure 6 PDCCH demodulation performance under frequency offset

As can be known from the simulation results, whether time offset or frequency offset, the performance difference between offset and no offset is very large. This is because, when time and frequency offset exist, CRS IC can not effectively mitigate interference. Thus, we can infer, the performance gain of CRS IC receiver compared to non-IC receiver will be seriously impacted. In addition, the results show the curves with time and frequency compensation approach to ones with no offset. This indicates time and frequency offset compensation can effectively restrain the performance deterioration caused by time and frequency offset.
As above, the corresponding observations can be summarized below:
Observation 1: Time offset and frequency offset seriously impact the performance of CRS IC receiver.

Observation 2: Under the impact of time and frequency offset, the performance gain for CRS IC compared to non-IC will significantly decrease.
Observation 3: Time and frequency offset compensation can significantly improve the performance of CRS IC receiver under time and frequency offset.
3. Conclusions
In this contribution, we show the simulation results for FeICIC demodulation tests under the time and frequency offset impact. According to these results, we provide the relevant proposals and observations:
Proposal: 3us time offset and 300Hz frequency offset could be used as the test setting.
Observation 1: Time offset and frequency offset seriously impact the performance of CRS IC receiver.

Observation 2: Under the impact of time and frequency offset, the performance gain for CRS IC compared to non-IC will significantly decrease.

Observation 3: Time and frequency offset compensation can significantly improve the performance of CRS IC receiver under time and frequency offset.
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