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1 Introduction
In previous meetings, the channel model and enhanced receivers for UE demodulation under the SFN scenarios had been widely discussed. In last meeting, it is agreed to use the channel model proposed in [1] for defining requirement, and several simulation assumptions are provided for further simulation [2].In this contribution, we provide our views on UE demodulation performance requirements.
2 Discussions and simulation results
2.1 Enhanced receiver
For the bi-directional SFN scenarios, the relative powers of two taps of the received signal are comparable, and the Doppler frequencies for them are very high and with the opposite signs, when UE is located around in the middle of two RRHs, significant downlink performance degradation is observed for the legacy UE. In order to improve the performance, enhanced receiver needs to be considered.

Consider the following two enhanced receivers:
Enhanced receiver 1: The receiver with scenarios blind detection. Enhanced channel estimation methodologies are used when UE is detected to be located around in the middle of two RRHs, otherwise legacy channel estimation methodologies are used. 

Enhanced receiver 2: The receiver with the assumption that it is under the bi-directional SFN scenarios, enhanced channel estimation methodologies are always used during the simulation time.
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Figure 1 Performance of different receivers under the bi-directional scenarios, Ds=500m, Dmin=5m. MCS = 16

[image: image2.emf]0 2 4 6 8 10 12 14 16

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR(dB)

Normalized Throughput

Normalized SFN scenarios, MCS16, Ds=1000, Dmin=300

 

 

Enhanced Receiver1

Enhanced Receiver2

Legacy Receiver


Figure 2 Performance of different receivers under the bi-directional scenarios, Ds=1000m, Dmin=300m. MCS = 16

Fig.1 and Fig.2 shows the performance of the two enhanced receivers mentioned above compared to the legacy receiver. The results show that compared to legacy receiver, significantly performance gain can be achieved by the enhanced receivers for the medium MCS level (MCS 16). Besides, enhanced receiver 1 can achieve similar performance as enhanced receiver 2. It means the enhanced receiver that UE can choose proper channel estimations methodologies for different channel conditions can achieve good performance for bi-directional SFN scnearios. Based on the results, we propose that:

Proposal 1: Specify new UE demodulation performance tests under SFN channel conditions based on the enhanced receiver.
Note that without explanations, the ‘enhanced receiver’ for the simulation results in the following text is the enhanced receiver 1 in this section.
2.2 AFC
In last meeting, some companies proposed that the influence of AFC shall be considered for UE demodulation performance. It is known that for the real application, AFC should be on to tracking the frequency shifts of the oscillator. For the low speed scenarios, the performance of legacy UE is almost the same for the cases that AFC is on and off. However, for the bi-directioanl SFN scenarios, the relative powers of two taps of the received signal are comparable, and the Doppler frequencies for them are very high and with the opposite signs, when UE is located around in the middle of two RRHs. The impact of the states of AFC may be big in bi-directional SFN scenarios for different receivers.
Fig. 3 and Fig.4 show the performance of different receivers with AFC on and off. It can be seen that, the gap of the performance for the cases that AFC on and off depends on the scenarios. For the enhanced receiver, similar performance or better performance can be achieved for AFC on compared to the case that AFC is off. As AFC should be always on in the real application, for the simulations for UE demodulation performance requirements under the bi-directional SFN scenarios, the simulation assumption that AFC is on should be considered.

Proposal 2: For the simulations for UE demodulation performance requirements under the bi-directional SFN scenarios, the simulation assumption that AFC is on should be considered.
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Figure 3 Performance of different receivers under the bi-directional scenarios, Ds=500m, Dmin=5m. MCS = 16
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Figure 4 Performance of different receivers under the bi-directional scenarios, Ds=1000m, Dmin=300m. MCS = 16

2.3 Defination of SNR and the link adaption simulations
It is known that compared to the low speed scenarios, the SNR in the receiver varies rapidly under the high speed scenarios due to the high moving speed of UE. The span of the SNR in the receiver can’t be eliminated by AGC. Therefore, UE’s capability of tracking the variance of SNR should be ensured in the high speed scenarios. However, if the SNR is non-normalized, i.e. the SNR in the receiver side is time-variant, the impact of the variance of SNR to the demodulation performance will be significantly larger than the frequency shifting while the received SNR varies in a large range. In our opinion, UE’s capability of frequency tracking and channel estimation shall be the main test purposes for UE demodulation requirement tests. UE’s capability of tracking the channel variations can be verified by the CQI requirement tests. Therefore, we propose that:
Proposal 3: Normalized SNR shall be considered for the demodulation tests with the test purpose of UE’s capability of frequency tracking and channel estimation.
Proposal 4: UE’s capability of tracking the channel variations shall be verified by the CQI requirement tests.
2.4 FRC vs. AMC

In the previuos meetings, simulations with link adaption are proposed for UE demodulation requirement of bi-directional SFN scenarios. Except for the demodulation algorithms, the CQI estimation algorithms will significantly influence the simulation results for simulations with link adaption. Therefore, even the same channel estimation algorithms and demodulation algorithms are used, significant performance gap will be observed for receivers with different CQI estimation algorithms. It is unreasonable to specify test cases for UE demodulation requirement with so many uncertain factors. Therefore, simulations with link adaption shall not be considered for specifying the demodulation requirement tests.
Proposal 5: Only FRC is considered for UE demodulation requirement tests.

2.5 Channel model
In last meeting, the channel model proposed in [1] are agreed to be the channel model for defining requirement. Based on the previous simulation assumptions for the channel model, two groups of location parameters are considered:

Option 1: from the middle of the 1st RRH and the 2nd RRH to the middle of the 3rd RRH and the 4th RRH;

Option 2: from the location that below the 2nd RRH to the location that below the 3rd RRH.

Fig. 4 and Fig. 5 provide the simulation results of enhanced receiver for the above two options under different scenarios. It can be seen that similar performance can be achieved for the two options. As option 2 is more applicable for scenarios with RRHs more than 4, we prefer option 2 to be used for the requirement tests. 
Proposal 6: Only the location parameters of option 2 are considered for the channel model.
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Figure 5 Performance of the enhanced receiver under the bi-directional scenarios, Ds=500m, Dmin=5m. MCS = 16
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Figure 6 Performance of the enhanced receiver under the bi-directional scenarios, Ds=500m, Dmin=5m. MCS = 16
3 Conclusions
In this contribution, we provide our views on the UE demodulation performance requirement. We propose that:
Proposal 1: Specify new UE demodulation performance tests under SFN channel conditions based on enhanced receiver.
Proposal 2: For the simulations for UE demodulation performance requirement under the bi-directional SFN scenarios, the simulation assumption that AFC is on should be considered.

Proposal 3: Normalized SNR shall be considered for the demodulation tests with the test purpose of UE’s capability of frequency tracking and channel estimation.

Proposal 4: UE’s capability of tracking the channel variations shall be verified by the CQI requirement tests.
Proposal 5: Only FRC is considered for UE demodulation requirement tests.

Proposal 6: Only the location parameters of option 2 are considered for the channel model.
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