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1. Introduction
This contribution provides considerations and rationale for UE transmitter ACLR performance requirement. It is the key spec. for NB-IoT, since it is highly relative to NB-IoT transmitter design as well as the cost and chip size.
2. ACLR requirement
2.1. Standalone operating
When determining the ACLR for standalone mode so that NB-IoT can coexist with other systems (GSM/UMTS/LTE) with minimum impact on the performance of other systems, the coexistence simulation results are used as the guideline. According to [1], the coexistence simulation results for the three different systems are summarized below:

1.
LTE

ACLR of 50dB results in a less than 1% of LTE throughput loss for both 900MHz and 2GHz carriers and both single-carrier and multi-carrier modes.

2.
UMTS

ACLR of 55dB results in roughly 5% and 60dB results in an around 2% of UMTS capacity loss for 900MHz carrier and both single-carrier and multi-carrier modes.
3.
GSM 

ACLR of 20dB results in roughly 5% and 35dB results in an around 1% of GSM outage for both single-carrier and multi-carrier modes.
Figure 1 depicts the ACLR definition for NB-IoT with the operating frequency bands of legacy systems. It should be noted that a 100kHz guard band is inserted between NB-IoT channel and ACLR1.
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Figure 1: ACLR definition for NB-IoT with operating frequency bands of legacy systems
As suggested in [1], GSM spectrum mask may be used to fulfil the ACLR requirements as stated above, which causes the loss of the three legacy systems around 1%. The ACLR values with 100kHz offset for legacy GSM SEM are given in [2]. Moreover, if the loss of the legacy systems can be alleviated to 5%, the ACLRs and the SEM can be relaxed using a LTE like SEM [3].
2.2. In-band/guard-band operating
For a NB-IoT device operates in in-band mode, a PRB is removed from the legacy LTE signal and the NB-IoT device transmits at that PRB frequency. For guard-band mode, the NB-IoT device transmits at the legacy LTE guard-band where no PRB is used by the legacy LTE device. Remember the ACLR is defined as a relative term. For both modes, if the NB-IoT transmission ACLRs follow the ACLR values defined by the legacy LTE, then when NB-IoT transmitted signal combined with legacy LTE transmitted signal, the ACLR can still meet the requirement since both in-channel power and adjacent power increase while the power ratio keeps the same.
3. Summary
In this contribution we have made a proposal for what NB-IOT UE transmitter ACLR requirements should be specified. 
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