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1	Introduction
During RAN4#86b Melbourne meeting, WF about on new BS performance requirements for eFeMTC was agreed as
· RAN4 will introduce new PUSCH demodulation requirements with 2 of 3 sub-carriers pi/2 BPSK demodulation requirements.
· For detailed parameters, RAN4 will wait for RAN1 conclusion.
· FFS: 3/6 subcarriers QPSK demodulation requirements
· RAN4 will introduce new PUSCH demodulation requirements for CE Mode A with higher Doppler condition.
· Doppler frequency
· Option 1: 200 Hz
· Other options (e.g., lower than 200Hz) are not precluded
· The both requirements above are optional according to BS declarations.

As the detailed parameters, there is some open issue still discussed in RAN1. In this contribution, we share our view about the remaining issues and give our proposals about the general test parameters.
2	Discussion 
As per RAN1 agreements, each DMRS symbol is length-2 BPSK with DFT-S-OFDM. Based on the two constellations for BPSK symbol, with DFT operation, the possible DMRS sequence of lengh-2 with DFT-S-OFDM as follow
Table 1 DMRS sequence of length-2 with DFT-S-OFDM
	Basic Sequence of length-2
	DRMS sequence of length-2 with DFT-S-OFDM

	
	

	
	

	
	

	
	



For channel estimation performance, we think there is not impact on the receiver algorithm. So, for the test cases, we just select one of them as for simulation assumption.
Observation 1: For DMRS sequence of length -2 with DFT-s-OFDM, there should be not impact on the performance with different basic sequence of length-2.
[bookmark: _GoBack]As per RAN1 agreements, the RU size of 2 of 3 sub-carrier pi/2 BPSK is 8 for CE Mode A and CE Mode B for FDD. For the allocated RU number, 1, 2 and 4 RU can be allocated with CE Mode A, and only 2, 4 RUs can be allocated for CE Mode B. Considering that the total number of valid subframes for transmission is agreed as 32 subframes and 2048 subframes for CE Mode A and CE Mode B respectively, we can obtain the maximum repetition number with scaled by RU number and RU size as for table 2 for CE A and CE B respectively.
Table.2 Maximum repetition number for sub-PRB allocation for CE Mode A and CE Mode B with 2 of 3 sub-carrier pi/2 BPSK
	
	RU size
	Maximum repetition number for 1 RU
	Maximum repetition number for 2 RUs
	Maximum repetition number for 4 RUs

	2 of 3 subcarriers (CE Mode A)
	8ms
	4
	2
	1

	2 of 3 subcarriers
(CE Mode B)
	8ms
	NA
	128
	64



For TDD case, the RU length has two options, one is depends on TDD UL/DL configuration, another is the same RU lengths supported in FDD mode used, which will be down-selection at RAN1 meeting.
In our view, 32 for CE Mode A and 2048 for CE Mode B is same as max repetition number of the existing eMTC without sub-PRB allocation. In order to reduce the test time and test tolerance, maximum repetition cases are not preferred. In exist LTE 36.104; the repetition number is 8 for CE Mode A and 256 for CE Mode B. With follow the legacy way of repetition number, we propose 1 or 2 repetition for 1RU case, 1 repetition for 2RU for CE Mode A, with limited the test cases. As for 4RU allocation, considering it will be 32ms, we prefer it is not introduced to performance test. For CE Mode B, we propose 16 repetitions is for 2 RU allocation, 8 repetitions is for 4RU allocation
Proposal 1: In demodulation tests for PUSCH with sub-PRB allocation 2/3 Pi/2 BPSK for FDD, the number of repetition with different RU allocation number is 
· CE Mode A , 1 or [2] repetition number for 1RU allocation, 1 repetition for 2 RU allocation
· CE Mode B, 16 repetition for 2 RU allocation,  8 repetition for 4RU allocation

As per RAN1 agreement, the frequency hopping of PRB between 2 narrowband of sub-PBB allocation is the same as legacy. Sub-carrier locations in the PRB are the same with both narrowband
Proposal 2: Reuse the legacy frequency hopping pattern in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
As for the number of antennas, we propose to use the legacy number existing eMTC without sub-PRB., i.e, 1Tx antenna, and  2 Rx antennas will be tested., 
Proposal 3: Reuse the legacy number of antennas in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
As for system bandwidths, for legacy eMTC, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz, are tested. In order to define the requirement with frequency hopping, we propose to use the same bandwidth for PUSCH with sub-PRB allocation 
Proposal 4: Reuse the legacy system bandwidth 3MHz,5MHz,10MHz,15MHz,20MHz in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
As for the Performance metric for CE Mode A with sub-PRB allocation, values for fraction of maximum throughput used in legacy requirements is 70 %. We propose to use the same values for SPUSCH.
As the propagation model, we propose to use the legacy way with EPA5 for CE Mode A, ETU for CE Mode B.
As the reference receiver we propose to use MRC. We do not see a need to test more complicated reference receivers. Normal cyclic prefix shall be used in the tests.
As for RV, 4 RVs will be used for sub-PRB transmission. Considering the maximum repetition is 4, and cyclic repetition is not supported for sub-PRB allocation for CE Mode A. Then the RV sequence in RV sequence in the PUSCH with sub-PRB allocation is {0, 2, 3, 1}.
Proposal 5: Reuse the legacy values for maximum number of HARQ transmissions (4), and RV sequence (0, 2, 3, 1) in PUSCH with sub-PRB allocation 2/3 Pi/2 BPSK scheme in CE Mode A for FDD
As per RAN1 agreement, for sub-PRB allocation in CE Mode A, there is no RRC configuration need to indicate the 
· PRB location in the system bandwidth
· Sub-PRB location within PRB
· # of sub-carriers
· # of RUs
· MCS Index

For 2 of 3 sub-carrier pi/2 BPSK allocation, 4 non-overlapping allocations per PRB, i.e., {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and {9, 10, 11}, will be defined. In our view, there is no impact on the performance requirement. We can select one of allocation scheme for performance test such as {0, 1, 2}. As for FRC, since only two subcarriers will be allocated and different number of RU size will be considered, the new FRCs for different RU size with sub-PRB allocation should be defined
Proposal 6: Define new FRC for different RU size with sub-PRB allocation
Summarized, we propose the SPUCCH simulation assumptions as shown in Table 3.
Proposal 7: In demodulation tests for PUSCH with sub-PRB allocation, we propose to use the parameters as shown in Table3.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Table3: eFeMTC with sub-PRB transmission simulation assumptions for FDD
	Parameter
	Value 

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation condition
	EPA5 for CE Mode A, ETU for CE Mode B

	Cyclic prefix
	Normal

	Fraction of maximum throughput
	70 %

	RV sequences
	0,2,3,1,0,2,3,1

	Maximum number of HARQ transmissions
	4

	Reference receiver
	MRC

	Channel bandwidth
	3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

	RU size
	CE Mode A: 1RU, 2RU, [4RU]
CE Mode B: 2RU, 4RU

	Repetition Number 
	CE Mode A: 1,[2] for 1RU, 1 for 2RU,[1 for 4RU]
CE Mode B: 16 for 2RU, [8 for 4RU]

	DMRS
	Fixed one DMRS sequences

	Frequency hopping 
	On

	* Reduce the number of test cases by testing all BWs, , but not testing all combinations of these parameters.



3	Conclusion
In this contribution, we provide our view about the remaining issues and give our proposals about the general test parameters.
Observation 1: For DMRS sequence of length -2 with DFT-s-OFDM, there should be not impact on the performance with different basic sequence of length-2.
Proposal 1: In demodulation tests for PUSCH with sub-PRB allocation 2/3 Pi/2 BPSK for FDD, the number of repetition with different RU allocation number is 
· CE Mode A , 1 or 2 repetition number for 1RU allocation, 1 repetition for 2 RU allocation
· CE Mode B, 16 repetition for 2 RU allocation,  8 repetition for 4RU allocation

Proposal 2: Reuse the legacy frequency hopping pattern in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
Proposal 3: Reuse the legacy number of antennas in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
Proposal 4: Reuse the legacy system bandwidth 3MHz,5MHz,10MHz,15MHz,20MHz in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
Proposal 5: Reuse the legacy values for maximum number of HARQ transmissions (4), and RV sequence (0, 2, 3, 1) in PUSCH with sub-PRB allocation 2/3 Pi/2 BPSK scheme in CE Mode A for FDD
Proposal 6: Define new FRC for different RU size with sub-PRB allocation
Proposal 7: In demodulation tests for PUSCH with sub-PRB allocation, we propose to use the parameters as shown in Table 3.
Table3: eFeMTC with sub-PRB transmission simulation assumptions for FDD
	Parameter
	Value 

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation condition
	EPA5

	Cyclic prefix
	Normal

	Fraction of maximum throughput
	70 %

	RV sequences
	0,2,3,1,0,2,3,1

	Maximum number of HARQ transmissions
	4

	Reference receiver
	MRC

	Channel bandwidth
	3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

	RU size
	CE Mode A: 1RU, 2RU, [4RU]
CE Mode B: 2RU, 4RU

	Repetition Number 
	CE Mode A: 1,2 for 1RU, 1 for 2RU,[1 for 4RU]
CE Mode B: 16 for 2RU, 8 for 4RU

	DMRS
	Fixed one 

	Frequency hopping 
	On

	* Reduce the number of test cases by testing all BWs, , but not testing all combinations of these parameters.
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