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1.	Introduction
[bookmark: _Hlk67504958]The revised WI for NR support for dedicated spectrum less than 5MHz for FR1 was approved at TSG RAN#95-e [1]. One of the objectives of this WI is to specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz, including in bands n100, n8, n26 and n28.
This contribution provides the necessary changes of the BS RF requirements in TS 38.104 [2] for NR support for dedicated spectrum less than 5MHz for FR1.

2.	Specification Impact
Table 1 provides all BS RF Tx and Rx requirements one by one and analyzes which requirements need modification with introduction of 3 MHz NR channel bandwidth, and presents as reference how the LTE specification handles 3 MHz channel bandwidth in TS 36.104 [3].
Table 1: BS RF specification impact
	NR BS RF Tx/Rx requirement
	Current LTE specification for 3 MHz
	Proposal for NR 3 MHz

	6.2 Base station output power
	Minimum requirements are channel bandwidth agnostic, no additional regional requirement for 3 MHz.
	No specification impact

	6.3.2 RE power control dynamic range
	Channel bandwidth agnostic
	No specification impact

	6.3.3 Total power dynamic range
	Minimum requirement calculated according to transmission bandwidth configuration.
	Minimum requirement calculated according to transmission bandwidth configuration in Table 6.3.3.2-1.

	6.3.4 NB-IoT RB power dynamic range for NB-IoT operation in NR in-band
	No minimum requirement for 3 MHz.
	No specification impact

	6.4 Transmit ON/OFF power
	Channel bandwidth agnostic
	No specification impact

	6.5 Transmitted signal quality
	Channel bandwidth agnostic
	No specification impact

	6.6.2 Occupied bandwidth
	Channel bandwidth agnostic
	No specification impact

	6.6.3 Adjacent Channel Leakage Power Ratio
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz in unpaired spectrum.
	Same requirement limits as other channel bandwidth, but assume different adjacent channel carriers in Table 6.6.3.2-1 and Table 6.6.3.2-2a.

	6.6.4 Operating band unwanted emissions
	Specific operating band unwanted emission limits for 3 MHz.
	Specific operating band unwanted emission limits for 3 MHz.

	6.6.4 Transmitter spurious emissions
	Channel bandwidth agnostic
	No specification impact

	6.7 Transmitter intermodulation
	Channel bandwidth agnostic
	No specification impact

	7.2 Reference sensitivity level 
	Channel bandwidth dependent
	Add minimum requirements for 3 MHz in Table 7.2.2-1, Table 7.2.2-2 and Table 7.2.2-3. Scaling from 5 MHz can be used if the same SU as LTE 3 MHz is adopted.

	7.3 Dynamic range
	Channel bandwidth dependent
	Add minimum requirements for 3 MHz in Table 7.3.2-1, Table 7.3.2-2 and Table 7.3.2-3. Scaling from 5 MHz can be used if the same SU as LTE 3 MHz is adopted.

	7.4.1 Adjacent Channel Selectivity (ACS)
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz.
	Same requirement limits as other channel bandwidth in Table 7.4.1.2-1, but assume different adjacent channel carriers in Table 7.4.1.2-2.

	7.4.2 In-band blocking
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz general blocking requirement.
	Same requirement limits as other channel bandwidth, but assume different adjacent channel carriers in Table 7.4.2.2-1, Table 7.4.2.2-2 and Table 7.4.2.2-3.

	7.5 Out-of-band blocking 
	Channel bandwidth agnostic
	No specification impact

	7.6 Receiver spurious emissions
	Channel bandwidth agnostic
	No specification impact

	7.7 Receiver intermodulation
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz general blocking requirement.
	Same requirement limits as other channel bandwidth, but assume different adjacent channel carriers in Table 7.7.2-2 and Table 7.7.2-4.

	7.8 In-channel selectivity
	Channel bandwidth dependent
	Add minimum requirements for 3 MHz in Table 7.8.2-1, Table 7.8.2-2 and Table 7.8.2-3. Requirement limits depend on ICS FRC to be defined for 3MHz.

	9.2 Radiated transmit power
	Channel bandwidth agnostic
	No specification impact

	9.3 OTA base station output power
	Channel bandwidth agnostic
	No specification impact

	9.4.2 OTA RE power control dynamic range
	Channel bandwidth agnostic
	No specification impact

	9.4.3 OTA total power dynamic range
	Minimum requirement calculated according to transmission bandwidth configuration.
	No specification impact, referring to requirements in Table 6.3.3.2-1.

	9.5 OTA transmit ON/OFF power
	Channel bandwidth agnostic
	No specification impact

	9.6 OTA transmitted signal quality
	Channel bandwidth agnostic
	No specification impact

	9.7.2 OTA occupied bandwidth
	Channel bandwidth agnostic
	No specification impact

	9.7.3 OTA Adjacent Channel Leakage Power Ratio (ACLR)
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz in unpaired spectrum.
	No specification impact, referring to requirements in Clause 6.6.3.2.

	9.7.4 OTA operating band unwanted emissions
	Specific operating band unwanted emission limits for 3 MHz.
	No specification impact, referring to requirements in Clause 6.6.4.1.

	9.7.5 OTA transmitter spurious emissions
	Channel bandwidth agnostic
	No specification impact, referring to requirements in Clause 6.6.5.2.1.

	9.8 OTA transmitter intermodulation
	Channel bandwidth agnostic
	No specification impact

	10.2 OTA sensitivity
	Channel bandwidth dependent
	No specification impact, referring to requirements in Clause 7.2.

	10.3 OTA reference sensitivity level
	Channel bandwidth dependent
	Add minimum requirements for 3 MHz in Table 10.3.2-1, Table 10.3.2-2 and Table 10.3.2-3. Scaling from 5 MHz can be used if the same SU as LTE 3 MHz is adopted.

	10.4 OTA dynamic range
	Channel bandwidth dependent
	Add minimum requirements for 3 MHz in Table 10.4.2-1, Table 10.4.2-2 and Table 10.4.2-3. Scaling from 5 MHz can be used if the same SU as LTE 3 MHz is adopted.

	10.5.1 OTA adjacent channel selectivity
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz.
	Same requirement limits as other channel bandwidth carriers in Table 10.5.1.2-1 but assume different adjacent channel carriers in Table 10.5.1.2-2.

	10.5.2 OTA in-band blocking
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz general blocking requirement.
	Same requirement limits as other channel bandwidth, but assume different adjacent channel carriers in Table 10.5.2.2-1, Table 10.5.2.2-2 and Table 10.5.2.2-3.

	10.6 OTA out-of-band blocking
	Channel bandwidth agnostic
	No specification impact

	10.7 OTA receiver spurious emissions
	Channel bandwidth agnostic
	No specification impact

	10.8 OTA receiver intermodulation
	Requirement limits are channel bandwidth agnostic, but assumed adjacent channel carriers are different for 3 MHz general blocking requirement
	Same requirement limits as other channel bandwidth, but assume different adjacent channel carriers in Table 10.8.2-2 and Table 10.8.2-4.

	10.9	OTA in-channel selectivity
	Channel bandwidth dependent
	Add minimum requirements for 3 MHz in Table 10.9.2-1, Table 10.9.2-2 and Table 10.9.2-3. Requirement limits depend on ICS FRC to be defined for 3MHz.




4.	Conclusion
This contribution provides the necessary changes of the BS RF requirements in TS 38.104 [2] for NR support for dedicated spectrum less than 5MHz for FR1. It is proposed to approve the proposals for NR 3 MHz in Table 1 to guide the specification changes.

Annex
This annex provides link level simulation results comparing the required SNR Vs BLER with 25 RBs (5 MHz channel bandwidth) and 15 RBs (3 MHz channel bandwidth) transmission bandwidth configuration.
The simulation results were obtained using the FRCs for reference sensitivity requirements with 25 RBs in TS 38.104 and TS 38.101-1 [4] and scaled the payload sizes for 15 RBs to achieve the same 1/3 QPSK code rate.
Figures 1 and 2 provides the simulation results for PUSCH and PDSCH, respectively, which show that the differences in the required SNR to achieve 5% BLER (95% throughput) are around 0.15 dB and 0dB, respectively, for PUSCH and PDSCH.
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Figure 1: PUSCH SNR Vs BLER
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Figure 2: PDSCH SNR Vs BLER
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