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1.	Introduction
Below 6GHz NR BS receiver requirements have been discussed in RAN4, and it is for further study if it is possible to reuse some E-UTRA BS receiver requirements for the conducted requirements at antenna connector of NR BS below 6GHz [1].
Proposals for the receiver noise figure (NF) values [2] and conducted dynamic range requirements [3] were agreed in RAN4-NR#2, and proposals for the receiver ACS and in-band blocking requirements are provided in [4, 5], respectively. This contribution provides proposals to specify the other below 6GHz NR BS receiver conducted requirements in the RAN4 specifications.

2.	Discussion
[bookmark: _Toc336211415]The proposals to specify the below 6GHz NR BS receiver conducted requirements other than the receiver NF values, dynamic range, ACS and in-band blocking requirements are provided below.

2.1	Reference sensitivity level
It was agreed in RAN4-NR#2 [2] that the same NF values used in E-UTRA should be reused for below 6GHz NR BS. i.e., 5dB for NR WA BS, 10dB for NR MR BS, 13dB for NR LA BS and NR Home BS (if Home BS is introduced). The reference sensitivity level is a measure of the receiver ability to receive a wanted signal with low signal and noise levels, mainly to verify the BS NF. Hence it is proposed to specify the below 6GHz NR BS conducted reference sensitivity level using the agreed NF values, together with 2dB implementation margin following the E-UTRA BS requirement, and the SNR obtained at 95% relative throughput from link level simulations of the reference measurement channel following the physical layer designed in RAN1.

2.2	In-channel selectivity
This is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density, mainly to verify the BS RF impairments of RX image leakage, EVM, IMD3 and LO phase noise, as well as the BS baseband filter implementation. It is proposed to specify the below 6GHz NR BS conducted in-channel selectivity as 25dB, following the E-UTRA BS requirement, with the wanted signal power level increased by 3dB comparing to the conducted reference sensitivity level, and the interfering signal power level calculated as BS noise floor + noise figure + 25dB.

2.3	Narrow-band blocking
This is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent narrow-band channel signal at a given frequency offset from the center frequency of the assigned channel, mainly to verify the BS RF impairments of filter selectivity and LO phase noise. The interfering signal for E-UTRA BS narrow-band blocking requirement is single resource block transmission from an adjacent E-UTRA system. For operating band with adjacent narrow-band systems in the same geographical area, it is proposed to specify the below 6GHz NR BS conducted narrow-band blocking requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, following the E-UTRA BS requirement, and the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS class (e.g. -49dBm for Wide Area BS).

2.4	Out-of-band blocking
This is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those ”close-in” to the wanted channel, mainly to verify the BS RF filter implementation. The interfering signal for E-UTRA BS out-of-band blocking requirement is CW signal. It is proposed to specify the below 6GHz NR BS conducted out-of-band blocking requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, following the E-UTRA BS requirement, and the interfering signal power level equal to -15dBm for all BS classes.
On the other hand, testing of this requirement has been a time-consuming exercise as the measurements are required for a very wide frequency range (1 to 12750 MHz for E-UTRA). To reduce the amount of time used for unnecessary measurement, using a larger measurement step size than current 1MHz step for E-UTRA can be considered on frequencies that are “further away” from the wanted channel. It is proposed to use 10MHz measurement step on frequencies further than two times BS maximum radio bandwidth from the wanted channel.

2.5	Co-location with other base stations
This requirement aims to protect the receiver when other BS operating in a different frequency band are co-located with a BS, mainly to verify the BS RF filter implementation. For BS co-located with other BS, it is proposed to specify the below 6GHz NR BS conducted co-location blocking as an optional requirement, with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, following the E-UTRA BS requirement, and the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS class (e.g. +16dBm for Wide Area BS).

2.6	Receiver spurious emissions
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. This is mainly a measure of the receiver ability to suppress generation or amplification of emissions that appear at the BS receiver antenna connector. It is proposed to apply the E-UTRA BS transmitter spurious emission limits as the below 6GHz NR BS receiver conducted spurious emission limits for antenna connector that are used for both transmission and reception, and to apply the E-UTRA BS receiver spurious emission limits as the below 6GHz NR BS receiver conducted spurious emission limits for antenna connector that are used only for reception, following the E-UTRA BS requirement.

2.7	Receiver intermodulation
This is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal, mainly to verify the BS RF impairment of IMD3. The interfering signals for E-UTRA BS intermodulation performance requirement are CW and 5MHz E-UTRA signal. It is proposed to specify the below 6GHz NR BS conducted receiver intermodulation requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, following the E-UTRA BS requirement, and to specify the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS class (e.g. -52dBm for Wide Area BS), with the offset between the interfering signal centre frequency and the edge of the wanted carrier based on the worst-case scenario, i.e. the intermodulation products fall (almost) on the edge resource blocks of an operating channel bandwidth.

2.8	Receiver narrowband intermodulation
This is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of two narrowband interfering signals which have a specific frequency relationship to the wanted signal, mainly to verify the BS RF impairment of IMD3. The interfering signals for E-UTRA BS intermodulation performance requirement are CW and single resource block transmission from an adjacent E-UTRA system. For operating band with adjacent narrow-band systems in the same geographical area, it is proposed to specify the below 6GHz NR BS conducted receiver narrowband intermodulation requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, following the E-UTRA BS requirement, and to specify the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS class (e.g. -52dBm for Wide Area BS), with the offset between the interfering signal centre frequency and the edge of the wanted carrier based on the worst-case scenario, i.e. the intermodulation products fall (almost) on the edge resource blocks of an operating channel bandwidth.

3.	Conclusion and proposals
This contribution has provided proposals to specify the below 6GHz NR BS receiver conducted requirements other than the receiver NF values, dynamic range, ACS and in-band blocking requirements in the RAN4 specifications.
Proposals:
1)	To specify the below 6GHz NR BS conducted reference sensitivity level using the agreed NF values, together with 2dB implementation margin, and the SNR obtained at 95% relative throughput from link level simulations of the reference measurement channel following the physical layer designed in RAN1.
2)	To specify the below 6GHz NR BS conducted in-channel selectivity as 25dB, with the wanted signal power level increased by 3dB comparing to the conducted reference sensitivity level, and the interfering signal power level calculated as BS noise floor + noise figure + 25dB.
3)	For operating band with adjacent narrow-band systems in the same geographical area, to specify the below 6GHz NR BS conducted narrow-band blocking requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, and the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS class.
4)	To specify the below 6GHz NR BS conducted out-of-band blocking requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, and the interfering signal power level equal to -15dBm for all BS classes, and to use 10MHz measurement step on frequencies further than two times BS maximum radio bandwidth from the wanted channel.
5)	To specify the below 6GHz NR BS conducted co-location blocking as an optional requirement, with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, and the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS class.
6)	To apply the E-UTRA BS transmitter spurious emission limits as the below 6GHz NR BS receiver conducted spurious emission limits for antenna connector that are used for both transmission and reception, and to apply the E-UTRA BS receiver spurious emission limits as the below 6GHz NR BS receiver conducted spurious emission limits for antenna connector that are used only for reception.
7)	To specify the below 6GHz NR BS conducted receiver intermodulation requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, and to specify the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS class (e.g. -52dBm for Wide Area BS), with the offset between the interfering signal centre frequency and the edge of the wanted carrier based on the worst-case scenario.
8)	For operating band with adjacent narrow-band systems in the same geographical area, to specify the below 6GHz NR BS conducted receiver narrowband intermodulation requirement with the wanted signal power level increased by 6dB comparing to the conducted reference sensitivity level, and to specify the interfering signal power level for each BS class equal to that of the corresponding E-UTRA BS, with the offset between the interfering signal centre frequency and the edge of the wanted carrier based on the worst-case scenario.
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