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1	Introduction
The WID on performance enhancement for high speed scenarios is approved in RAN #70 meeting [1], followed the conclusion of the related SI on high speed scenarios.  One of the objectives of new WI is to specify BS demodulation performance under ETU600 for existing high speed scenarios, based on SI study.
The SI phase for the high speed scenarios has studied BS impact on existing and new high speed scenario.  Based on the TR 36.878 [2], for new high speed scenarios: SFN scenario and leaky cable scenario, it is concluded that there is no need to specify new BS demodulation performance requirements.
However, for existing high speed scenarios, TR 36.878 has this conclusion: 
Based on the simulation results, it is feasible to specify the new PUSCH demodulation requirements performance under the ETU600 to verify BS demodulation under the existing high speed scenario.
For the modulation scheme for BS ETU600 requirement, there are the following options:
1.	QPSK 1/3
2.	16QAM 1/2, 4Rx
3.	16QAM 1/2, 2Rx
The selection of modulation schemes will be decided in the WI phase.
Based on this conclusion, this contribution provides some analysis and proposals to study uplink ETU600 requirements.  Simulation assumptions are provided to study modulation schemes for ETU600 requirements.

2	PUSCH performance for high speed scenario
Current specification in 36.104 defines the minimum performance requirements for PUSCH under these channel conditions, as listed in Table 1, for all system bandwidth.
[bookmark: _Ref442435928]Table 1    The channel conditions for PUSCH requirements in TS 36.104
	Propagation channels
	Modulations and coding rates
	Rx number

	EPA5, EVA5
	QPSK-1/3, 16QAM-3/4, 64QAM-5/6
	2, 4, 8

	EVA70
	QPSK-1/3, 16QAM-3/4
	2, 4, 8

	ETU70
	QPSK-1/3
	2, 4, 8

	ETU300
	QPSK-1/3
	2, 4, 8



TR 36.878 lists these options for PUSCH performance under ETU600, as shown in Table 2.
[bookmark: _Ref442436053]Table 2    Options for ETU600 conditions
	Options
	Propagation channel
	Modulations and coding rates
	Rx number

	1
	ETU600
	QPSK-1/3
	2

	2
	ETU600
	16QAM-1/2
	4

	3
	ETU600
	16QAM-1/2
	2



For QPSK-1/3, we can reuse the FRC table in 36.104.  However, there is no FRC table for coding rate-1/2 of 16QAM.  New FRC tables shall be defined to support 16QAM-1/2.
The other simulation assumptions can be listed in Table 3.
[bookmark: _Ref442436818]Table 3    Simulation assumptions for PUSCH with ETU600
	Parameters
	Value

	Propagation conditions
	ETU600

	# of TX antennas
	1

	Antenna correlation
	Low

	Noise model
	AWGN

	Channel bandwidth (MHz)
	10

	Number of PRBs
	Full PRB allocation depending on BW

	Cyclic perfix
	Normal

	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)

	Channel estimation
	Practical channel estimation

	Simulation length
	>= 10000 subframes



Based on Table 2 and Table 3, RAN4 shall study ETU600 uplink performance under the WID [1].  We propose:
Proposal 1:	RAN4 shall study the 3 options listed in Table 2 for potential ETU600 specification.
Proposal 2:	Simulation assumptions listed in Table 2 shall be agreed to study ETU600 performance.

3	Conclusion
Following the WID [1] on high speed scenarios, we propose to evaluate uplink ETU600 performance for the 3 options listed in TR 36.878.  Simulation assumptions are proposed for study the uplink performance.  Based on the discussion, we propose
Proposal 1:	RAN4 shall study the 3 options listed in Table 2 for potential ETU600 specification.
Proposal 2:	Simulation assumptions listed in Table 2 shall be agreed to study ETU600 performance.
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