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1 Introduction
In the context of Rel-13 eMTC, we have following agreements so far.
· Reduced UE bandwidth of 1.4 MHz in downlink and uplink.

· Bandwidth reduced UEs should be able to operate within any system bandwidth.

· Supported modulation order 
· QPSK
· 16QAM
· Operating bands for Rel-13 eMTC
· Bands 1, 2, 3, 4, 5, 7, 8, 12, 13, 18, 19, 20, 21, 26, 27, 28, 31, 39, 41 for normal operation.

· Bands 1, 2, 3, 4, 5, 7, 8, 12, 13, 18, 19, 20, 21, 26, 27, 28, 31 for half duplex FDD.
· .Power class with integrated PA implementation
· New UE power class of 20dBm
· Normal power class of 23dBm 
This contribution provides the discussion for Rel-13 eMTC impact on RF requirements of transmitter considering these agreements. 
2 Discussion
Considering all the agreements mentioned above, new suffix for Rel-13 eMTC in TS36.101 is suggested to be considered to collect the additional RF requirements. It is also proposed to introduce dedicated operating band table and power class table as table 1 and table 2 respectively for Rel-13 eMTC.
Table 1 E-UTRA eMTC operating band

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FD-FDD

HD-FDD

	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FD-FDD

HD-FDD

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FD-FDD

HD-FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz
	–
	2155 MHz
	FD-FDD

HD-FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	FD-FDD

HD-FDD

	7
	2500 MHz
	–
	2570 MHz
	2500 MHz
	–
	2570 MHz
	FD-FDD

HD-FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FD-FDD

HD-FDD

	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FD-FDD

HD-FDD

	13
	788 MHz
	–
	798 MHz
	788 MHz
	–
	798 MHz
	FD-FDD

HD-FDD

	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FD-FDD

HD-FDD

	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FD-FDD

HD-FDD

	20
	832 MHz
	–
	862 MHz
	832 MHz
	–
	862 MHz
	FD-FDD

HD-FDD

	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	FD-FDD

HD-FDD

	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FD-FDD

HD-FDD

	27
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	FD-FDD

HD-FDD

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FD-FDD

HD-FDD

	31
	452.5 MHz
	–
	457.5 MHz
	452.5 MHz
	–
	457.5 MHz
	FD-FDD

HD-FDD

	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD


The following UE Power Classes define the maximum output power for 6PRBs within the channel bandwidth for eMTC unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The tolerance of transmitted power shall be determined based on the RF front-end implementation of eMTC.  
Table 2: Rel-13 eMTC Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	TBD
	20
	TBD

	2
	
	
	
	
	23
	TBD
	20
	TBD

	3
	
	
	
	
	23
	TBD
	20
	TBD

	4
	
	
	
	
	23
	TBD
	20
	TBD

	5
	
	
	
	
	23
	TBD
	20
	TBD

	7
	
	
	
	
	23
	TBD
	20
	TBD

	8
	
	
	
	
	23
	TBD
	20
	TBD

	12
	
	
	
	
	23
	TBD
	20
	TBD

	13
	
	
	
	
	23
	TBD
	20
	TBD

	18
	
	
	
	
	23
	TBD
	20
	TBD

	19
	
	
	
	
	23
	TBD
	20
	TBD

	20
	
	
	
	
	23
	TBD
	20
	TBD

	21
	
	
	
	
	23
	TBD
	20
	TBD

	27
	
	
	
	
	23
	TBD
	20
	TBD

	28
	
	
	
	
	23
	TBD
	20
	TBD

	31
	
	
	
	
	23
	TBD
	20
	TBD

	…
	
	
	
	
	
	
	
	

	39
	
	
	
	
	23
	TBD
	20
	TBD

	41
	
	
	
	
	23
	TBD
	20
	TBD


Regarding requirement of MPR, it is suggested to evaluate it further based on new model of integrated PA with updated physical layer design to see how to handle this requirement in the case of eMTC implementation. Furthermore, the on/off time mask and power control requirement shall also be revisited according to the agreements of eMTC in RAN1.   
For other transmitter requirements listed in table3, it is reasonable to reuse current minimum requirement of single carrier with 1.4MHz bandwidth in TS36.101 for Rel-13 eMTC UE for each power class. 
Table 3: requirements list
	Requirement 
	Sub items
	Subcluase in TS36101

	Output power dynamics
	Minimum output power
	6.3.2

	
	Transmit OFF power
	6.3.3

	Transmit signal quality
	Frequency Error
	6.5.1

	
	Error Vector Magnitude
	6.5.2.1

	
	Carrier Leakage
	6.5.2.2

	
	In-band Emissions
	6.5.2.3

	
	EVM equalizer spectrum flatness
	6.5.2.4

	Output RF spectrum emissions
	Occupied bandwidth
	6.6.1

	
	Spectrum emission mask
	6.6.2.1

	
	Additional spectrum emission mask
	6.6.2.2

	
	Adjacent channel leakage ratio
	6.6.2.3

	
	Spurious emissions
	6.6.3

	Transmit Intermodulation
	6.7


3 Conclusion

In this contribution we provide discussion on the Rel-13 eMTC impact on UE TX requirement based on current agreements. Three proposals are suggested as following:
Proposal 1: Introduce new suffix, dedicated operating band table and power class table as table 1 and table 2 respectively for Rel-13 eMTC
Proposal 2: Further study on requirement of the power tolerance, MPR, on/off time mask and power control 
Proposal 3: Reuse the minimum requirement of single carrier with 1.4MHz bandwidth listed in table 3 for Rel-13 eMTC UE
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