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1 Introduction
In RAN4 meeting #75 the BS performance requirements under the existing and the identified scenarios were discussed. The need of BS performance study was captured in [1], but unfortunately there was no agreement. For the identified scenario, although the TP on the simulation assumptions was agreed [2], there was no detailed assumption for the evaluation.

In this contribution, we will further discuss the necessity to introduce the new BS requirements under the existing scenario and the simulation assumptions for BS.
2 BS demodulation evaluations under the existing scenario

The important motivation of the high speed scenario performance enhancement is to align the BS demodulation performance, UE demodulation performance, and RRM performance by setting the requirements under the similar train velocity and the corresponding propagation conditions. Since for UE it was agreed to specify the new ETU600 requirement, it is proposed that

· Proposal 1: In order to align the BS and UE demodulation performance requirements, it is proposed to consider specifying the new BS demodulation performance requirements under ETU600.
2.1 Simulation assumptions for the evaluation 
In Table 1, we provide the simulation assumptions for BS demodulation under the existing high speed scenarios. The rest of parameters are the same as those in 8.2.1.1 of TS36.104. Unlike the existing BS ETU300 where QPSK and single PRB scheduling are used and the existing HST requirements with QPSK modulated, we propose to evaluate the higher order modulation scheme for uplink. 
Table 1: Simulation assumptions for BS demodulation evaluation under the existing high speed scenarios
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Propagation conditions
	ETU 600Hz

	Correlation matrix and antenna configuration
	1x2 Low

	Cyclic prefix
	Normal

	System bandwidth
	10MHz

	Allocated resource blocks
	50PRB

	FRC
	16QAM 3/4 (A4-6 in TS36.104)


2.2 Simulation results
In Figure 1, the simulation result for PUSCH under ETU600Hz is provided. Compared to the performance under ETU70, the performance loss is around X dB, but the maximum throughput can be reached. It seems feasible to specify the PUSCH demodulation performance requirements under ETU600Hz.
<< to be added >>
Figure 1: Simulation results of BS demodulation performance under ETU600
2.3 How to specify the performance requirements
Regarding how to specify the BS demodulation performance requirements, we propose to define the new requirements as the optional requirements and to apply the new requirements for Wide Area BS only and not for Local Area BS and Home BS.
· Proposal 2: It is proposed to consider specifying the new BS demodulation performance requirements under ETU600 as the optional requirements and to apply the requirements only for Wide Area BS and not for the Local Area BS and Home BS.

3 BS demodulation evaluations under the new scenario 
3.1 SFN scenario
As we discussed in the previous meeting, there would be two kinds of implementations for BS under SFN scenario: 

· Alternative 1: Each RRH can separately conduct the Doppler shift correction and time tracking before BS combines the PUSCH/PUCCH signals for demodulation;

· Alternative 2: The signals on PUSCH/PUCCH from multiple RRHs are directly combined and then demodulated.

If BS follows the Alternative 1, then the processing in each RRH is the same as the legacy one. If BS follows Alternative 2, there will be a performance loss. In our view, the first implementation would be widely used in the future.
The key to guarantee the good performance is to implement the separate Doppler shift estimation and compensation on each RRH. So in our opinion, the existing HST requirements, which verify the Doppler shift estimation and compensation under HST channel, can be applied to BS connected with the multiple RRHs to verify the performance. And there would be no brand new performance requirement that should be specified. 
· Observation 1: In the SFN scenario the performance of BS connected with the multiple RRHs can be verified by the existing HST BS performance requirements. 
· Proposal 3: To verify the demodulation performance of BS supporting SFN scenario, it is proposed to reuse the existing HST demodulation performance requirements with or without some potential modifications on the test setups.
3.2 Leaky cable in tunnel
3.2.1 Simulation assumptions

Because to some extent the channel model for the leaky cable in tunnel is new, we propose to do the evaluation under this new channel model. The detailed assumptions for the simulation are given in Table 2 for PUSCH and in Table 3 for PUCCH. The purpose is to investigate the impact of new channel model on the BS demodulation performance. 
Table 2: Simulation assumptions for PUSCH demodulation performance evaluation under the new high speed train scenario
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS for PUSCH
	
	16QAM 3/4

	Propagation condition and correlation matrix
	
	Channel for leaky cable in tunnel as specified in 6.2.3.2 

	Antenna configuration
	
	1x2

	Reference receiver
	
	MRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


Table 3: Simulation assumptions for PUCCH demodulation performance evaluation under the new high speed train scenario
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	PUCCH format
	
	PUCCH format 1a

	Propagation condition and correlation matrix
	
	Channel for leaky cable in tunnel as specified in 6.2.3.2 

	Antenna configuration
	
	1x2

	Reference receiver
	
	MRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


3.2.2 Simulation results for leaky cable in tunnel
In Figure 2 and Figure 3, we provide the simulation results for PUSCH and PUCCH under the leaky cable channel model respectively.
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Figure 2: Simulation results of PUSCH under the leaky cable channel model
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Figure 3: Simulation results of PUCCH under the leaky cable channel model
In the simulation results, we also compare the performance to that under AWGN. The small performance gap is observed. The leaky cable scenario would not be challenging for BS demodulation. Therefore, we propose that
· Observation 2: Due to the small Doppler shift, the leaky cable scenario would not be challenging for BS demodulation. 
· Proposal 4: It is proposed not to consider specifying the new BS demodulation performance requirements under the scenario of leaky cable in tunnel.
4 Conclusions
In this contribution, we evaluate the BS demodulation performance under the existing scenario with higher Doppler spreads and under the new scenarios including SFN and leaky cable in tunnel. And we discuss the impact on the specifications. We have the following observations and proposals.
For the BS demodulation performance under the existing scenario, we have

· Proposal 1: In order to align the BS and UE demodulation performance requirements, it is proposed to consider specifying the new BS demodulation performance requirements under ETU600.

· Proposal 2: It is proposed to consider specifying the new BS demodulation performance requirements under ETU600 as the optional requirements and to apply the requirements only for Wide Area BS and not for the Local Area BS and Home BS.

For the new SFN scenarios, we have
· Observation 1: In the SFN scenario the performance of BS connected with the multiple RRHs can be verified by the existing HST BS performance requirements. 
· Proposal 3: To verify the demodulation performance of BS supporting SFN scenario, it is proposed to reuse the existing HST demodulation performance requirements with or without some potential modifications on the test setups.
For the leaky cable scenario, we have

· Observation 2: Due to the small Doppler shift, the leaky cable scenario would not be challenging for BS demodulation. 
· Proposal 4: It is proposed not to consider specifying the new BS demodulation performance requirements under the scenario of leaky cable in tunnel.
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