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1. Introduction

In RAN4#66bis meeting, FeICIC demodulation and CSI tests were further discussed and the relevant way forward were agreed. In aspect of demodulation tests, some remaining issues can be summarized as following:

· Evaluate the feasibility of introduction of high SNR test case using the following options

· Option 1: Reuse TM3 with lower interference level 

· Option 2: Reuse TM3 using high order MCS 

· Whether 30% or 70% relative throughput will be used as test metric for TM3 PDSCH(non-MBSFN ABS).
· TM3 test cases with MBSFN ABS is FFS

· Further evaluate the following two options related to MCS for TM2 PDSCH. 

· Option 1: QPSK 1/2; 

· Option 2: 16QAM 1/2;

· CRS configuration is FFS;
In this contribution, we present the simulation results and analysis for these issues. And according to the results and analysis, we provide the relevant proposals.
2. Discussion
MCS for TM2 PDSCH

In order to decide MCS for TM2 PDSCH, we make the relevant simulation with QPSK1/2 and 16QAM1/2 in both CRS IC case and no CRS IC case. The simulation results are given in Figure 1 and Figure 2. From the simulation results it can be seen that CRS IC gain with QPSK1/2 is about 0.8dB more than 16QAM1/2 case. From this aspect, QPSK1/2 is more suitable for TM2 PDSCH tests. Additionally, we also prefer the same MCS with Rel-10 eICIC test cases. So we propose to use QPSK1/2 for TM2 PDSCH for FeICIC.
Observation1: CRS IC gain with QPSK1/2 is about 0.8dB more than 16QAM1/2 case.
Proposal1: Use QPSK1/2 for TM2 PDSCH.
[image: image1.emf]-5 -3 -1 1 3 5 7 9 11 13 15

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR

Normalized Throughput

TM2, QPSK1/2, Interference(12,10)dB, time offset(3us,-1us), frequency offset(300Hz,-100Hz)

 

 

IC receiver

non-IC receiver


Figure 1 TM2 PDSCH demodulation performance with QPSK1/2
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Figure 2 TM2 PDSCH demodulation performance with 16QAM1/2

Test metric for TM3 PDSCH

In TM3 rank-2 PDSCH tests under non-MBSFN ABS, due to dual transmission layers and high order MCS, the range of simulation SNR is large and full throughput needs sufficiently high SNR. This will cause the performance of CRS IC declines as SNR rises in simulation. Therefore, two options of test metric for TM3 PDSCH under non-MBSFN ABS are defined to reflect larger CRS IC gain. Figure 3 shows the demodulation performance for TM3 PDSCH under non-MBSFN ABS. It is seen that CRS IC gain is about 2.6dB at the point of 30% maximum throughput and 1dB at the point of 70% maximum throughput. According to these simulation results, we support to use 30% maximum throughput as the test metric for TM3 PDSCH under non-MBSFN ABS.
[image: image3.emf]2 4 6 8 10 12 14 16 18 20 22 24

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR

Normalized Throughput

TM3, 16QAM1/2, Interference(9,7)dB, time offset(3us,-1us), frequency offset(300Hz,-100Hz)

 

 

IC receiver

non-IC receiver


Figure 3 TM2 PDSCH demodulation performance under non-MBSFN ABS

Observation2: For TM3 PDSCH under non-MBSFN ABS, CRS IC gain is about 2.6dB at the point of 30% maximum throughput and 1dB at the point of 70% maximum throughput.
Proposal2: 30% maximum throughput may be used as the test metric for TM3 PDSCH under non-MBSFN ABS.
High SNR test

When SNR is increasing, the performance of CRS IC will deteriorate. High SNR test is considered to avoid this performance deterioration caused by IC receiver. In our document [3], it is indicated that high SNR test is not feasible for the existing FeICIC demodulation test cases when (D1/Noc1, D2/Noc1) = (12dB, 10dB). According to the relevant conclusions in last meeting, the feasibility of high SNR test can be investigated in TM3 under lower interference level or high order MCS. From figure 3 we can see, under interference level (9, 7) dB, there is no evident performance deterioration about CRS IC with 16QAM1/2. But IC curve and non-IC curve are essentially coincident within high SNR region [19~22] dB. Then, if high SNR test case is defined, it may be considered to use 64QAM1/2.
Proposal3: If high SNR test case is defined, it may be considered to use 64QAM1/2.
TM3 PDSCH under MBSFN ABS

Regarding whether to introduce TM3 PDSCH test cases under MBSFN ABS, we can consider the two following aspects:
On the one hand, since CRS interference from aggressor cells is mitigated by IC receiver in FeICIC, the difference of PDSCH performance under MBSFN ABS and non-MBSFN ABS is not so large. However, CRS interference can not be cancelled completely, so PDSCH under MBSFN ABS can still make a dominant demodulation performance compared with under non-MBSFN ABS. And this performance dominance will become more obvious when SNR rises. Hence, the performance difference between non-MBSFN ABS case and MBSFN ABS case should be considered. Figure 4 shows the simulation results for TM3 PDSCH under non-MBSFN ABS and MBSFN ABS. From the simulation results it is seen that the performance difference between non-MBSFN ABS and MBSFN ABS is approximately 2 dB at 70% maximum throughput. 
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Figure 4 TM3 demodulation performance with IC receiver

On the other hand, only CRS REs of the first OFDM symbol of serving cell are disturbed by the colliding CRS from one aggressor cell. Other CRS REs and data REs do not suffer the CRS interference. Then, only channel estimation performance is impacted. Therefore, we should also consider whether the performance gain for CRS IC can be shown clearly or not under MBSFN ABS. Figure 5 shows TM3 demodulation performance with IC and non-IC under MBSFN ABS, using 16QAM1/2. It is seen, as was shown in Document [4], the performance with IC and non-IC is almost same. This illustrates the gain of CRS IC can not be reflected in TM3 PDSCH tests under MBSFN ABS.
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Figure 5 TM3 demodulation performance under MBSFN ABS
Observation3: TM3 PDSCH performance in MBSFN ABS case is better than in non-MBSFN ABS case. But the performance with IC and non-IC is almost same under MBSFN ABS.
As above, we don’t propose to introduce TM3 PDSCH test cases under MBSFN ABS.
Proposal4: TM3 PDSCH test cases under MBSFN ABS do not need to be introduced.

CRS configuration
Use of CRS configuration is considered based on the larger performance gain from CRS IC. According to our previous simulation results, it can be seen that the demodulation gain of CRS IC with ‘CN’ and ‘NC’ is almost same in TM2, TM3, PDCCH and PHICH simulation. Therefore, it is not necessary to define the different CRS configuration for every physical channel test. To simplify the setting of demodulation test cases, we propose to use a same CRS configuration i.e. ‘CN’ for all the demodulation test cases.
Proposal5: Use ‘CN’ CRS configuration for all the demodulation test cases.
3. Conclusions
In this contribution, we give some simulation results and analysis for FeICIC demodulation test cases. And according to these results and analysis, the relevant observations and proposals are summarized as following:
Observation1: CRS IC gain with QPSK1/2 is about 0.8dB more than 16QAM1/2 case.

Observation2: For TM3 PDSCH under non-MBSFN ABS, CRS IC gain is about 2.6dB at the point of 30% maximum throughput and 1dB at the point of 70% maximum throughput.

Observation3: TM3 PDSCH performance in MBSFN ABS case is better than in non-MBSFN ABS case. But the performance with IC and non-IC is almost same under MBSFN ABS.
Proposal1: Use QPSK1/2 for TM2 PDSCH.
Proposal2: 30% maximum throughput may be used as the test metric for TM3 PDSCH under non-MBSFN ABS.
Proposal3: If high SNR test case is defined, it may be considered to use 64QAM1/2.
Proposal4: TM3 PDSCH test cases under MBSFN ABS do not need to be introduced.
Proposal5: Use ‘CN’ CRS configuration for all the demodulation test cases.
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