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1.  Introduction

        In previous meetings, there has been broad discussion regarding UE RF requirements for eMTC.  In this contribution, it carries 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 requirements unnecessarily, which might scarify network operation. Therefore, we carry out further analysis in this contribution, in order to facilitate reasonable operational bandwidth.
3.  Operational bandwidth

        It is described in the WID of RP-141865, regarding the UE bandwidth:
· Reduced UE bandwidth of 1.4 MHz in downlink and uplink.

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

· Frequency multiplexing of bandwidth reduced UEs and non-MTC UEs should be supported. 

· The UE only needs to support 1.4 MHz RF bandwidth in downlink and uplink.

        Therefore, a straightforward understanding of operational bandwidth is that UE only needs to support 1.4MHz RF bandwidth (BW) with maximally 6-RB transmitting and receiving. From a UE’s perspective, only the definition of 1.4MHz BW is needed, but eMTC UEs also need to be able to operate within other system bandwidth. Then, it may cause some confusion between “Bandwidth reduced UEs should be able to operate within any system bandwidth” and “The UE only needs to support 1.4MHz RF bandwidth in downlink and uplink.” For example, if such reduced UE bandwidth of 1.4MHz is operating within 5MHz system bandwidth, there could be two scenarios:
Scenario 1: UEs operate with 1.4MHz, which operates on 0.16MHz guard bands and 6RB maximally; Base stations operate on 5MHz system bandwidth, which operates on 0.25MHz guard bands and 6RB maximally.

Scenario 2: UEs operate with 5MHz, which operates on 0.25MHz guard bands and 6RB maximally; Base station operates on 5MHz system bandwidth, which operates on 0.25MHz guard bands and 6RB maximally.
Both scenarios are reasonable under the extrapolation from WID. However, they definitely cause conflicts and only one operation should be granted.  Scenario 2 assures the network operation consistency. Accordingly, the channel bandwidths of eMTC UE are detailed in Table 3.1. 
Table 3.1: eMTC UE channel bandwidths under various Channel Bandwidths (CBWs)
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	6
	6
	6
	6
	6

	Guard band [MHz]
	0.16
	0.15
	0.25
	0.5
	0.75
	1

	eMTC-UE channel bandwidth [MHz]
	1.4
	1.48
	1.58
	2.08
	2.58
	3.08


        As the operational bandwidth for eMTC UE is determined, the RF requirements for transmitting shall be considered accordingly. 

        Practically speaking, there is no 1.4 MHz CBW operation in conventional LTE domain for certain bands, namely, Band 1, 7, 13, 18, 19, 20, 21, 28 and 31. With certain limitations, operators may not be able to enable the eMTC operation on 1.4 MHz CBW. Consequently, the 3MHz or 5MHz CBW operation with maximum of 6 RBs may be in use, but upon operators’ discretion. Meanwhile, the operation is more beneficial and practical on narrower channel bandwidth, specifically speaking, 5MHz and narrower. Because 5MHz operation only increases effective bandwidth by 12.6%; but 10MHz operation increases effective bandwidth by 48.6%, which is more than 30% compared to 5MHz operation. Therefore, a reasonable comprise is to limit eMTC operation under 1.4MHz, 3z andMHMHz and 5MHz. 
Proposal: UE RF requirements shall be considered based on eMTC-UE channel bandwidth tabulated in Table 3.2.
Table 3.2: eMTC UE channel bandwidth
	System Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	6
	6
	6
	6
	6

	eMTC-UE channel bandwidth [MHz]
	1.4
	1.48
	1.58
	2.08
	2.58
	3.08


4.  Conclusion

There are still other RF requirements pending. However, only when operational bandwidth is determined, the rest of the specification could be analyzed effectively.  Therefore, the operational bandwidth is discussed, and the specifications are proposed.  
Proposal: UE RF requirements shall be considered based on eMTC-UE channel bandwidth tabulated in Table 3.2.
Table 3.2: eMTC UE channel bandwidth

	System Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	6
	6
	6
	6
	6

	eMTC-UE channel bandwidth [MHz]
	1.4
	1.48
	1.58
	2.08
	2.58
	3.08
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