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Introduction
[bookmark: _Hlk513205245][bookmark: _Hlk521680741]RAN4 has discussed the BS demodulation requirements for Rel-15 efeMTC WI. The agreements from latest RAN4-AH-1807 [1] are as follows.
	· RAN4 will introduce new PUSCH demodulation requirements with subPRB transmission
· RAN4 will specify the demodulation requirements with 2 of 3 sub-carriers pi/2 BPSK
· FFS: CEModeA and/or CEModeB
· FFS: 3/6 subcarriers with QPSK demodulation requirements
· RAN4 will wait for RAN1 conclusion on the detailed specification
· RAN4 will introduce new PUSCH demodulation requirements for CEModeA with the following condition. Interested companies are encouraged provide the simulation results for alignment
· 8 PUSCH repetitions
· FRC A3-2 (QPSK 1/3, TBS=600bit, 6PRB)
· Bandwidth 3, 5, 10, 15, and 20MHz
· ETU200
· Antenna configuration: 1x2


[bookmark: _Hlk513205847]As can be seen, RAN4 will introduce BS demodulation requirements for two features in the WI. 
· One is high Doppler support with CEModeA, for which the test setup was already agreed in [1]. The parameters for the tests are same as for existing Rel-13 requirements, but the propagation channel is changed from EPA5 to ETU200 to reflect the high Doppler condition. 
· Another one is sub-PRB PUSCH, for which there are still many open issues in the test scope and the detailed test parameters.
In this paper, we will provide our initial ideal simulation results for high Doppler with CEModeA, and our views on test scope for sub-PRB PUSCH.
Discussion
[bookmark: _Hlk513733380][bookmark: _Hlk521590279]2.1 High Doppler with CEModeA
In this section, we present our simulation results without margin for high Doppler support with CEModeA. The simulation assumptions are exactly same as used for existing Rel-13 requirements, except that the propagation channel is changed from EPA5 to ETU200 as agreed in [1]. 
The ideal results (without margin) are listed in Table 1.
[bookmark: _Ref521681354]Table 1: Ideal simulation results for high Doppler with CEModeA
	BW
	SNR @ 70% Tput (dB)

	3
	-9.3

	5
	-9.3

	10
	-9.4

	15
	-9.4

	20
	-9.3


The ideal results for ETU200 are similar to these for EPA5. One reason could be that with high Doppler channel, there is a larger time domain diversity due to the repetition, and the diversity gain can somehow compensate the loss introduced by high Doppler.
[bookmark: _Ref521683051]Consider the ideal results in Table 1 for the performance requirements for high Doppler with CEModeA.
2.2 Sub-PRB PUSCH
One open issue for sub-PRB PUSCH is whether the requirements should be introduced for CEModeA, CEModeB or both. In our view, the requirements should be defined for both modes as BS may only implement sub-PRB PUSCH for one CEMode but not both. If requirements are defined for only one CEMode, such BS is not testable. Of course, if a BS supports sub-PRB PUSCH for both CEModes, then some applicability needs to be discussed if it needs to pass the test for one CEMode or both.
Another open issue for sub-PRB PUSCH is whether the requirements should be introduced for 3/6 sub-carriers with QPSK. It should be noted that RAN4 already agreed to define requirements for 2-out-3 sub-carriers with pi/2-BPSK. In our view, the requirements with QPSK may be unnecessary, since QPSK is already tested with full-PRB PUSCH, and the demodulation algorithm would be similar for sub-PRB PUSCH.   
[bookmark: _Ref521683052]RAN4 should define performance requirements for sub-PRB PUSCH for both CEModeA and CEModeB.
[bookmark: _Ref521683054]RAN4 do not define performance requirements for sub-PRB PUSCH with 3/6 sub-carriers with QPSK.
Conclusion
In this paper, we provided our initial simulation results for high Doppler with CEModeA, and our views on test scope for sub-PRB PUSCH.
Proposal 1: Consider the ideal results in Table 1 for the performance requirements for high Doppler with CEModeA.
Proposal 2: RAN4 should define performance requirements for sub-PRB PUSCH for both CEModeA and CEModeB.
Proposal 3: RAN4 do not define performance requirements for sub-PRB PUSCH with 3/6 sub-carriers with QPSK.
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