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1 Introduction
In RAN4 #80 meeting, the reference receiver and simulation assumptions for UE demodulation requirements under the bi-directional SFN scenarios were approved [1][2]. The following reference receiver is to be used for UE demodulation requirements for SFN scenarios:

· UE assuming U-shape Doppler spectrum and always covering all paths in Doppler spectrum with AFC on. 

In this contribution, we provide our simulation results based on the simulation assumptions in [2] for the reference receiver, and share our views on UE demodulation performance requirements.
2 Discussions and simulation results
In RAN4 #80 meeting, the following reference receiver is agreed for UE demodulation requirements under SFN scenarios[1]:

· UE assuming U-shape Doppler spectrum and always covering all paths in Doppler spectrum with AFC on. 
The reference receiver provided above is the receiver for the SFN scenarios, which may provide worse demodulation performance compared to legacy receivers under other propagation scenarios. Although UE can use the approved reference receiver under the SFN scenarios, it is necessary to ensure UE’s performance under other scenarios, i.e. UE shall use legacy receivers when it is under the scenarios other than bi-directional SFN scenarios. If there is a signaling on the bi-directional scenarios is provided or there are reliable receive algorithms on detecting the scenarios, it can be make sure that UE using legacy receivers when it is under the scenarios other than bi-directional SFN scenarios. 

Proposal 1: In order to apply the enhanced receiver under SFN scenarios with the guarantee of UE’s demodulation performance under other scenarios, the signaling for SFN scenarios or reliable algorithms for blind detection on whether it is SFN scenarios need to be considered. 

In RAN4 #80 meeting, the simulation assumptions for UE demodulation requirements in FDD under the bi-directional SFN scenarios were approved, which are provided in Table 1. 

Table 1: Simulation assumptions for UE demodulation performance requirements under SFN scenario (FDD)

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS
	
	MCS#17

	scenario
	
	Ds=1000, Dmin=50

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel model: 
· normalized 4-tap channel model agreed in WF(R4-163419);
· Doppler shift, relative time delay and relative  power change with time, which is specified in  WF (R4-163027) 
· Static channel matrix as defined in B.1 in 36.101; 

	Velocity
	
	350km/h

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receivers
	
	UE assuming U-shape Doppler spectrum and always covering all paths in Doppler spectrum with AFC on.

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


Table 2: Simulation assumptions for UE demodulation performance requirements under SFN scenario (TDD)

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS
	
	MCS#17

	scenario
	
	Ds=1000, Dmin=50

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel model: 
· normalized 4-tap channel model agreed in WF(R4-163419);
· Doppler shift, relative time delay and relative  power change with time, which is specified in  WF (R4-163027) 
· Static channel matrix as defined in B.1 in 36.101; 

	Velocity
	
	350km/h

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receivers
	
	UE assuming U-shape Doppler spectrum and always covering all paths in Doppler spectrum with AFC on.

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical

	TDD UL/DL Configuration
	
	0

	TDD Special Subframe
	
	1


Based on the above simulation assumptions, our simulation results are provided in Figure 1 and Figure 2. It can be seen that compared to the legacy receiver, significantly performance gain can be achieved by the enhanced receiver.
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Figure 1 Performance of UE demodulation under the bi-directional scenarios (FDD)
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Figure 2 Performance of UE demodulation under the bi-directional scenarios (TDD)

3 Conclusions
In this contribution, we furher discuss the reference receiver for UE demodulation requirements under bi-directional SFN scenarios. In our opinion, no matter how to enhance the demodulation performance under the SFN scenarios, it is necessary to ensure UE’s performance under other scenarios. We propose that
Proposal 1: In order to apply the enhanced receiver under SFN scenarios with the guarantee of UE’s demodulation performance under other scenarios, the signaling for SFN scenarios or reliable algorithms for blind detection on whether it is SFN scenarios need to be considered. 

We also provide our initial simulation results for the agreed simulation assumptions.

4 References

[1] R4-166805, Way forward on UE performance enhancement under SFN scenario，Huawei, HiSilicon, NTT DOCOMO, Qualcomm Incorporated, MediaTek Inc. , CMCC, CATT, ZTE, Ericsson
[2] R4-166814, Simulation assumptions for UE demodulation performance requirements in SFN scenario，Huawei, HiSilicon
3GPP

