3GPP TSG-RAN WG4 Meeting #70bis
R4-141976
San Jose Del Cabo, Mexico, 31th March – 4th April, 2014
Agenda item:

5.4
Source:
MediaTek Inc.
Title:
Consideration of feICIC demod test for TM9
Document for:

Discussion
1  Introduction
In previous meeting, a way forward [1] is proposed to cover DMRS based demodulation test in feICIC. The current feICIC tests for PDSCH are only applied to the CRS based TM (transmission mode). We support the view that DMRS based TM should also be included for full coverage of feICIC test. 
The TM2, TM3 and TM6 are tested in feICIC. There are two interferers, one colliding CRS and another one non-colliding CRS to the desired signal. Taking FDD mode as example, the four tests are summarized as,
· 8.2.1.2.3A  TM2, 2x2 medium

1) Cell 1, desired, ID = 0, EVA 5Hz, QPSK ½
2) Cell 2, aggressor, ID = 126, EVA 5Hz, 3us TO (timing offset), 300Hz CFO

3) Cell 3, aggressor, ID = 1, EVA 5Hz, -1us TO, -100Hz CFO

· 8.2.1.3.4 test 1  TM3, 2x2 low

1) Cell 1, desired, ID = 0, EVA 5Hz, 16QAM ½
2) Cell 2, aggressor, ID = 1, EVA 5Hz, 3us TO, 300Hz CFO

3) Cell 3, aggressor, ID = 126, EVA 5Hz, -1us TO, -100Hz CFO

· 8.2.1.3.4 test 2  TM3, 2x2 low

1) Cell 1, desired, ID = 0, EVA 5Hz, 64QAM ½
2) Cell 2, aggressor, ID = 1, EVA 5Hz, 3us TO, 300Hz CFO

3) Cell 3, aggressor, ID = 126, EVA 5Hz, -1us TO, -100Hz CFO

· 8.2.1.4.1C  TM6, 2x2 high

1) Cell 1, desired, ID = 0, EPA 5Hz, 16QAM ½
2) Cell 2, aggressor, ID = 126, EPA 5Hz, 3us TO, 300Hz CFO

3) Cell 3, aggressor, ID = 1, EPA 5Hz, -1us TO, -100Hz CFO

In the following, the fundamental difference between CRS based TM and DMRS based TM is analyzed. The purpose of doing that is to inspect how to re-use the test setting originally for the CRS based TM. 

2  The difference of CRS and DMRS based TM under CRS interference
For CRS based TM, the CRS interference from the aggressors can be categorized as non-colliding CRS and colliding CRS, having different impact to the receiver modules.

For the non-colliding CRS interference, the performance degradation comes from,

· Collide with the PDSCH REs of the desired signal. The LLR on these REs may not be correct as the noise estimation is based on the CRS of the desired signal,
· As these perturbed REs are punctured at the input of the Turbo decoder, it is equivalent to the increase of code rate.
For the colliding CRS interference, the performance degradation comes from

· Perturb the TO and CFO tracking loop,
· Perturb channel estimation quality of the desired signal,
· Impact the noise estimation accuracy, and it can’t reflect the noise level on these REs without CRS interference

For DMRS based TM, the non-colliding CRS interference has same impact as that to the CRS based TM. For the colliding CRS interference, the impact is certainly on the TO and CFO tracking loop. The channel estimation and the noise estimation can both be performed by using DMRS. Then, it is seen that the CRS interference is less severe to the DMRS based TM.
Also, DMRS based TM is usually adopted at the low Doppler scenario, which means in reality it should be much easier to estimate the CRS interference by proper interpolation.
The previous study on the CoMP demodulation also indicates that the CRS IC may not be necessary on the colliding CRS interference, with 4dB power difference. Upon the above analysis, the DMRS based TM should be more capable to handle the CRS interference with larger level.   
3  Test suggestion and initial simulation results
The 64QAM ½ with one layer could be considered for TM9 feICIC test. The main reason for that is, the 16QAM and 64QAM with two layers, and the 16QAM with one layer have been configured in TM3 and TM6 tests, respectively.

The simulation setup is as follows,

· Three different configurations of the desired signal, which is 16QAM ½ with one layer, 16QAM ½ with two layers and 64QAM ½ with one layer,
· 2x2 low correlation for all cells, 
· Cell 0 as desired cell with ID = 0, EVA 5Hz,
· Cell 1 as aggressor with ID = 1, EVA 5Hz, 3us TO, 300Hz CFO, 8dB power larger than cell 0, 

· Cell 2 as aggressor with ID = 126, EVA 5Hz, -1us TO, -100Hz CFO, 6dB power larger than cell 0,
· Set cell 0 SNR = xdB, then cell 1 has SNR = x+ 8dB and cell 2 has SNR = x+ 6dB,

· Check ABS subframe performance,

· Realistic CRS based TAQ and CFOE, and compensate at FFT window adjustment and baseband frequency shifter at time domain for the desired signal,
· Realistic DMRS based channel estimation and noise estimation for the desired signal,
· Use same ABS pattern and the simulation collects 2500 subframes in ABS. 
Fig.1~3 show the CRS IC performance for 64QAM ½ with one layer, 16QAM ½ with two layers and 16QAM ½ with one layer respectively. When two interferers are not cancelled, as shown at the blue curve in each figure, there is significant performance floor. Remember that the simulation setting is not to fix the signal level of the aggressor. It is proportionally 8dB and 6dB larger than the desired signal.
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          Fig. 1, 64QAM ½ with one layer                  Fig. 2, 16QAM ½ with two layers
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   Fig. 3, 16QAM ½ with one layer

The above results show that all the three different configurations can differentiate whether CRS-IC is applied or not. And the setting of 64QAM ½ with one layer is preferred.
The power level of the aggressors can be further evaluated by all companies with interest.
4  Conclusion
Our conclusions through the study are as follows.

Observation 1: The fundamental analysis shows that DMRS based TM should be able to handle the CRS interference with larger level.
Observation 2: The three settings of 64QAM ½ with one layer, 16QAM ½ with two layers, and 16QAM ½ with one layer, all show the significant gain of CRS-IC.
Proposal 1: Use 64QAM ½ with one layer for serving cell configuration.
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