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1 Introduction
In RAN4#77 RF transmitter requirements for Rel-13 eMTC was discussed. Two different approaches for specifying MPR and A-MPR requirements for different RF channel bandwidths were considered but the group could not agree on which approach should be used for the specifications. However the requirements for channel bandwidth of 1.4MHz were agreed and the corresponding CR was endorsed [1].
In this contribution we discuss the transmitter requirements for eMTC for channel bandwidths above 1.4MHz.

2 Discussion

In legacy LTE, the system bandwidth and the RF bandwidth of the UE are always the same, and the transmitter requirements are defined based on the system bandwidth. However since the RF bandwidth of the Rel-13 LC/CE MTC UE and the system bandwidth can be different, a new approach for specifying the requirements must be decided.  
Rel-13 eMTC has a reduced bandwidth of 1.4MHz which means that the device can tune to different narrowband regions of 6PRB across the whole system bandwidth. Since the UE transmitter is tuned to the center of the 6PRB, the device can easily meet the out-of-band emission requirement of larger system bandwidth possibly even without back-off. Figure 1 illustrates as an example a UE with reduced bandwidth in a wider system bandwidth.
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Figure 1 Example of MTC UE with 1.4MHz in a larger system bandwidth
Considering this characteristic of the reduced bandwidth eMTC, there are two approaches for specifying the transmitter requirements. 
On one hand, if existing emission requirements for the corresponding system bandwidth are used, a Rel-13 MTC UE which has a bandwidth of 1.4MHz can easily meet the legacy requirements for larger system bandwidths such as 10MHz, due to larger available guard-band. For example in 10MHz system bandwidth, the guard-band is 500kHz, while the requirements for a 1.4MHz UE applies with a guard band of 160kHz. This means that the amount of MPR and A-MPR can be reduced. 
On the other hand if the Rel-13 low cost MTC is required to meet the emission requirements for only 1.4MHZ system bandwidth, then these requirements are unnecessarily too stringent and larger back off (larger MPR and A-MPR) would be needed to meet those requirements.
In summary the following two options for specification of emission requirements and MPR for the Rel-13 eMTC were considered:

Option 1 : Rel-13 LC/CE MTC UE should meet the emission requirements for different system bandwidths. The MPR should be set independently for each system bandwidth. For example for system bandwidths equal or higher than 5MHz the required MPR will be lower as compared to the 1.4MHz. The MPR is tested for different 6PRB allocations across the system bandwidth. 

Option 2 : Rel-13 LC/CE MTC UE should meet emission requirements for 1.4MHz system bandwidth, and MPR requirement is set regardless of the system bandwidth. The problem in this case is that this requirement is probably ok for operation in low system bandwidth but unnecessary too tight for larger system bandwidth where the UE can meet the emission requirements with even lower MPR values.

In low cost and enhanced coverage MTC a main concern is providing coverage and in order to achieve higher coverage it is proposed to take the approach in option 1 which results in lower MPR and A-MPR requirements. This means that a general relaxation as compared to legacy MPR requirements can be considered in this case.
Proposal 1: It is proposed that that Rel-13 LC/CE MTC UE should meet the emission requirements for different system bandwidths and the requirements for MPR should be set independently for each system bandwidth.
In addition to this, in order to fulfill any additional spurious emission requirement associated with different configurations new A-MPR may need to be specified. The reduced MPR for large allocations proposed above shall be taken into account in deriving A-MPR requirements for a LC/CE UE operating in system bandwidths larger than 3 MHz,. It is proposed that A-MPR for selected configurations should be studied.
Proposal 2: A-MPR for selected configurations should be studied. 
3 Conclusions

In this contribution transmitter requirements for Rel-13 LC/CE MTC was discussed and it was proposed that:
Proposal 1: It is proposed that that Rel-13 LC/CE MTC UE should meet the emission requirements for different system bandwidths and the requirements for MPR should be set independently for each system bandwidth.

Proposal 2: A-MPR for selected configurations should be studied. 
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