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1.	Introduction
The WI proposal on Further NB-IoT enhancements was agreed in RAN#73 [1]. One of the objectives of the WI is to specify necessary support (appropriate eNB classes) for NB-IoT to be used in microcell, picocell, and femtocell deployments.
This contribution provides proposals on the transmitter requirements for femtocell NB-IoT BS in the RAN4 specifications, focusing on the requirements that are currently specified depending on the BS class. For the requirements that are currently specified agnostic to the BS class, it is proposed to adopt the macrocell NB-IoT BS requirements to the femtocell NB-IoT BS.

2.	Discussion
[bookmark: _Toc336211415]The proposals to specify the femtocell NB-IoT BS transmitter requirements are provided below.

2.1	Base station output power
The base station output power and accuracy requirements are specified for the corresponding deployment scenario of each BS class, and the wide area E-UTRA or MSR BS output power and accuracy requirements are applied to the wide area NB-IoT BS. Therefore, it is proposed to apply the Home E-UTRA BS output power and accuracy requirements (including Home BS output power for adjacent UTRA and adjacent E-UTRA and co-channel E-UTRA channel protection) also to the Home NB-IoT BS.

2.2	Output power dynamics
These requirements apply during the transmitter ON period, during which the specified transmit signal quality shall be maintained. These requirements are currently specified agnostic to the BS class, hence it is proposed to adopt the wide area NB-IoT BS output power dynamics requirements (including NB-IoT RB power dynamic range for in-band or guard band operation) to the Home NB-IoT BS.

2.3	Transmit ON/OFF power
These requirements are only applied for TDD BS and are currently specified agnostic to the BS class, hence it is proposed to adopt the wide area TDD BS transmit OFF power and transient period requirements to the Home NB-IoT BS when the TDD NB-IoT BS requirements are specified in the RAN4 specifications.

2.4	Transmitted signal quality
The frequency error requirement is the measure of the difference between the actual BS transmit frequency and the assigned frequency. It is specified depending on the expected UE speed and BS implementation feasibility of each BS class, and the wide area E-UTRA BS frequency error requirement is applied to the wide area NB-IoT BS. Therefore, it is proposed to apply the Home E-UTRA BS frequency error requirement also to the Home NB-IoT BS.
The other transmitted signal quality requirements are currently specified agnostic to the BS class, hence it is proposed to adopt the wide area NB-IoT BS EVM, TAE and DL RS power requirements to the Home NB-IoT BS.

2.5	Out-of-band emissions
Out-of-band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions.
The occupied bandwidth and relative ACLR requirements are currently specified agnostic to the BS class, hence it is proposed to adopt the wide area NB-IoT BS occupied bandwidth and ACLR requirements to the Home NB-IoT BS.
For the absolute ACLR limit, currently the wide area E-UTRA or MSR BS limit is applied to wide area NB-IoT BS. Therefore, it is proposed to apply the absolute ACLR limit for the Home E-UTRA BS also to the Home NB-IoT BS.
For operating band unwanted emissions, currently the wide area E-UTRA or MSR BS requirements are applied to wide area NB-IoT BS for in-band and/or guard band operations. Therefore, it is proposed to apply the Home E-UTRA BS operating band unwanted emissions requirements also to the Home NB-IoT BS for in-band and/or guard band operations.
For NB-IoT standalone operation, the wide area MSR with GSM/EDGE BS operating band unwanted emissions requirements are applied to wide area NB-IoT BS. However, Home BS class is not defined in the MSR specifications. Therefore, it is proposed to apply the local area MSR with GSM/EDGE BS operating band unwanted emissions requirements scaled down by 4 dB (the difference between the allowed maximum output power levels of local area and Home BS classes) to the Home NB-IoT BS for standalone operations.

2.6	Transmitter spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
The requirements for protection of own BS receiver and are specified depending on the BS class, based on a 30 dB MCL (BS Tx to BS Rx) and 0.8 dB allowed degradation of the BS receiver. Therefore, it is proposed to use the same -88 dBm/100 kHz emission limit as the Home E-UTRA BS for the Home NB-IoT BS for protection of own BS receiver.
The mandatory spurious emission limits and requirements for co-existence with systems operating in other frequency bands are currently specified agnostic to the BS class, hence it is proposed to adopt the wide area NB-IoT BS mandatory spurious emission limits and requirements for co-existence with systems operating in other frequency bands to the Home NB-IoT BS.
The requirements for co-existence with Home BS operating in other frequency bands are specified based on a 47 dB MCL (BS Tx to BS Rx) and 0.8 dB allowed degradation of the BS receiver. Therefore, it is proposed to use the same -71 dBm/100 kHz emission limit as the Home E-UTRA BS for the Home NB-IoT BS for co-existence with Home BS operating in other frequency bands.

2.7	Transmitter intermodulation
This is a measure of the transmitter to inhibit the generation of signals in its non-linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna, mainly to verify the BS RF impairment of IMD3 and IMD5. The interfering signal is a 5MHz E-UTRA signal at a mean power level of 30 dB lower than that of the mean power of the wanted signal.
This requirement is currently specified agnostic to the BS class, hence it is proposed to adopt the wide area NB-IoT BS transmitter intermodulation requirement to the Home NB-IoT BS.

3.	Conclusion and proposals
This contribution has provided proposals on the transmitter requirements for femtocell NB-IoT BS in the RAN4 specifications.
Proposals:
1)	To apply the Home E-UTRA BS output power and accuracy requirements (including Home BS output power for adjacent UTRA and adjacent E-UTRA and co-channel E-UTRA channel protection) also to the Home NB-IoT BS.
2)	To adopt the wide area NB-IoT BS output power dynamics requirements (including NB-IoT RB power dynamic range for in-band or guard band operation) to the Home NB-IoT BS.
3)	To adopt the wide area TDD BS transmit OFF power and transient period requirements to the Home NB-IoT BS when the TDD NB-IoT BS requirements are specified in the RAN4 specifications.
4)	To apply the Home E-UTRA BS frequency error requirement also to the Home NB-IoT BS.
5)	To adopt the wide area NB-IoT BS EVM, TAE and DL RS power requirements to the Home NB-IoT BS.
6)	To adopt the wide area NB-IoT BS occupied bandwidth and relative ACLR requirements to the Home NB-IoT BS.
7)	To apply the absolute ACLR limit for the Home E-UTRA BS also to the Home NB-IoT BS.
8)	To apply the Home E-UTRA BS operating band unwanted emissions requirements also to the Home NB-IoT BS for in-band and/or guard band operations.
[bookmark: _Hlk494796270]9)	To apply the local area MSR with GSM/EDGE BS operating band unwanted emissions requirements scaled down by 4 dB to the Home NB-IoT BS for standalone operations.
10)	To use the same -88 dBm/100 kHz emission limit as the Home E-UTRA BS for the Home NB-IoT BS for protection of own BS receiver and co-location with other BS.
11)	To adopt the wide area NB-IoT BS mandatory spurious emission limits and requirements for co-existence with systems operating in other frequency bands to the Home NB-IoT BS.
12)	To use the same -71 dBm/100 kHz emission limit as the Home E-UTRA BS for the Home NB-IoT BS for co-existence with Home BS operating in other frequency bands.
13)	To adopt the wide area NB-IoT BS transmitter intermodulation requirement to the Home NB-IoT BS.
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