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1.  Introduction

        In previous meetings, there has been broad discussion regarding UE RF requirements for eMTC.  In this contribution, we carry further discussion to finalize RF requirements following WF R4-158355, R4-158435 and R4-158447 [1][2][3].
2.  RF requirements at issue
        There are two power classes defined for Rel-13 eMTC, with conventional Power Class 3 of 23dBm and new Power Class 5 of 20dBm.  It is straightforward to reuse all pertinent RF requirements from Power Class 3 with 1.4MHz channel bandwidth operation [4]. However, some other opinion has concerns that applying existing requirement of Power Class 3 with 1.4 MHz BW setting might tighten UE requirement unnecessarily, which might scarify network operation. Therefore, we carry out further analysis in this contribution, in order to define reasonable UE RF requirement properly. Operational bandwidth and ACLR are the foundations to the rest of the undetermined RF requirements, such as SEM, MPR, AMPR, etc. Thus, ACLR is analyzed in this contribution, as operational bandwidth is carried out in another contribution R4-77AH-IoT-0103.
3.  ACLR
3.1.   ACLR for Power Class 3
        Generally speaking, ACLR is 30dB across all Channel Bandwidth (CBW) for Power Class 3 of 23dBm. It is natural to maintain the same ACLR requirement for eMTC UE operation, at least for Power Class 3, because the 6-RB operation belongs to the 1.4MHz LTE CBW. The eMTC devices may operate on other CBWs, such as 3 MHz and 5MHz due to the lack of operation of 1.4MHz in certain bands. Consequently, the question is whether respective ACLR for 3MHz, 5MHz, 10MHz, 15MHz, and 20MHz CBWs needs to be specified or not. To answer this question, it is helpful to examine whether consequential ACLR requirements for above CBWs are effective measurements for UE behavior? Following existing ACLR requirements of Power Class 3 plainly and rigidly without any technical modification, the ACLR requirements for all the possible CBWs are listed in Table 3.1.  

Table 3.1: Rigid derivation for eMTC ACLR 
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	1.08 MHz
	1.08 MHz
	1.08 MHz
	1.08 MHz
	1.08 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.4

/

-1.4
	+1.38
/

-1.38
	+1.58
/

-1.58
	+2.08
/

-2.08
	+2.58
/

-2.58
	+3.08
/

-3.08


        However, the transmitting power and power density are the exact same from 1.4MHz up to 20MHz, due to the 6-RB maximal transmitting. The only difference among all the different CBW is the guard band. Consequently, the center frequency of the measured adjacent channel will move further away from the center frequency of the transmitter, when CBW increases. In another word, under the condition that transmitting power and spurious emission profile is fixed, the measured channel is moving toward to a spectrum with less spurious emission when CBW increases. As clearly shown in Figure 3.1, GB1 represents a narrower guard band in narrow CBW of 3MHz, and GB2 represents a wider guard band with the same 6RB operation. It is obvious that the measured bandwidth moves further away from the transmitting source, when CBW increases. Due to the unproportioned guard band for 1.4MHz CBW, whose value is 0.16MHz, the ACLR requirement to 3MHz CBW will be slightly more difficult to satisfy than the requirement to 1.4MHz. It is clear that if a UE can satisfy the ACLR on 3MHz, who has the narrowest guard band, it will flawlessly satisfy ACLR on any other CBW. Similarly, if a UE can satisfy the ACLR on 5MHz, it will satisfy ACLR on any wider CBW, namely, 10MHz, 15MHz and 20MHz. 
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Figure 3.1: ACLR measurement bandwidth
        From the above analysis, it is noticed that even though wider CBWs could be applicable to eMTC operation, it is redundant to set up ACLR requirements on other CBWs except the narrowest applicable CBW for a band. 
Proposal 1: ACLR requirements are tabulated in Table 3.2. 

Table 3.2: Proposed eMTC ACLR for Power Class 3
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	3
MHz1
	5

MHz2

	E-UTRAACLR1
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	1.08 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.38

/

-1.38
	+1.58

/

-1.58

	NOTE1: 1Band 2, 3, 4, 5, 8, 12, 26, 27, 28 and 31 need to comply.
NOTE2: 2Band 1, 7, 13, 18, 19, 20, 21, 39 and 41 need to comply.


3.2.   ACLR for Power Class 5
        Existing ACLR defines as 37dB and 30dB respectively for power class of 31dBm and 23dBm with E-UTRAACLR1. With lower output power, less ACLR value is required, due to concerns of network coexistence and adjacent channel interference. Consequently, we might be able to afford less ACLR moving from 23dBm to 20dBm TX output power. However, normal UEs should be able to comply with 30dB ACLR requirement at 20dBm output power level. Therefore, 30dB ACLR is proposed to be for both power class of 23dBm and power class of 20dBm. It is worth noting that if a UE satisfies ACLR for power class of 23dBm, it should automatically satisfies the ACLR for power class of 20dBm. Because when UEs operates on maximum output power, the emission at adjacent channel is the worst. 
Proposal 2: 30dB ACLR applies to both Power Class 3 and 5. 
Proposal 3: Together with Proposal 1 and 2, the ACLR requirements are in Table 3.3.

Table 3.3: Proposed eMTC ACLR for Power Class 3 and 5
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	3
MHz1
	5

MHz2

	E-UTRAACLR1
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	1.08 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.38

/

-1.38
	+1.58

/

-1.58

	NOTE1: 1Band 2, 3, 4, 5, 8, 12, 26, 27, 28 and 31 need to comply.

NOTE2: 2Band 1, 7, 13, 18, 19, 20, 21, 39 and 41 need to comply.


4.  Other RF requirements
        There are still other RF requirements pending, such as spurious emission mask, MPR, AMPR, etc. However, only when operational bandwidth and ACLR are determined, the rest of the specification could be analyzed effectively.  
5.  Conclusion

In this contribution, the specifications of ACLR are proposed as below for both Power Class 3 and 5 in Table 3.3.
Table 3.3: Proposed eMTC ACLR for Power Class 3 and 5
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	3
MHz1
	5

MHz2

	E-UTRAACLR1
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	1.08 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.38

/

-1.38
	+1.58

/

-1.58

	NOTE1: 1Band 2, 3, 4, 5, 8, 12, 26, 27, 28 and 31 need to comply.

NOTE2: 2Band 1, 7, 13, 18, 19, 20, 21, 39 and 41 need to comply.
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