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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Email discussion for contributions submitted under agenda items 9.14.4 for NR support for dedicated spectrum less than 5MHz for FR1.
List of candidate target of email discussion for 1st round and 2nd round 
· [bookmark: _Hlk127869383]1st round: Discussion and agreement on open issues listed below.
· [bookmark: _Hlk127869396]2nd round: Continue discussion and agreement on open issues listed below.
Topic #1: BS RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300198
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is proposed to approve the proposals for NR 3 MHz in Table 1 to guide the specification changes.
	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.


Observation 1:

	R4-2301224
	ZTE Corporation
	Proposal 1: To use the proposals in Table 1 for BS RF requirements for NR support for dedicated spectrum less than 5MHz for FR1.
	Tx RF requirements part

	Base station output power
	All of these requirements are defined as band or channel bandwidth agnostic except for output power dynamics, therefore it’s not expected to have any impacts with the introduction of 3 MHz channel bandwidth.

	Output power dynamics
	

	Transmit ON/OFF power
	

	Transmitted signal quality
	

	OBW
	

	Tx intermodulation
	

	ACLR
	To add ACLR requirement for 3MHz CBW.

	Rx RF requirements part

	REFSENS
	To add REFSENS requirement for 3MHz CBW.

	Dynamic range
	To add dynamic range requirement for 3MHz CBW and define additional FRC.

	ACS
	To add ACS requirement for 3MHz CBW.

	OOBB
	To add OOBB requirement for 3MHz CBW.

	RX IMD
	To add RX IMD requirement for 3MHz CBW.

	Rx spurious emission
	No requirement impacts.

	ICS
	To add ICS requirement and define additional FRC for 3MHz CBW.


Observation 1:

	R4-2301485
	Ericsson
	Proposal 1: As starting point, align NR 3 MHz channel BW BS RF requirements with the corresponding LTE 3MHz channel BW requirements.
	Requirements
	Impact

	BS output power 
	For band n100, the additional requirement shall be scaled for 3 MHz to keep PSD constant.

	Output power dynamics

	RE power control dynamic range
	No impact expected.

	Total power dynamic range
	Requirement for 3 MHz channel BW shall be added .

	NB-IoT RB power dynamic range for NB-IoT operation in NR in-band
	Not applicable, NB-IoT in-band support is not mentioned in the objectives of this WI.

	Transmit ON/OFF power
	No impact expected.

	Transmitted signal quality

	Frequency error
	No impact expected.

	Modulation quality
	No impact expected.

	Time alignment error
	No impact expected.

	Unwanted emissions

	Occupied bandwidth
	No impact expected.

	Adjacent Channel Leakage Power Ratio
	Requirement for 3 MHz channel BW shall be added.

	Operating band unwanted emissions
	A new OBUE mask shall be specified, based on LTE 3 MHz one.
For band n100, an additional requirement for 3 MHz channel BW should also be added.

	Transmitter spurious emissions
	No impact expected.

	Transmitter intermodulation
	No impact expected.



	Requirements
	Impact

	Reference sensitivity level
	Requirement for 3 MHz channel BW shall be added.

	Dynamic range 
	Requirement for 3 MHz channel BW shall be added.

	ACS
	Requirement for 3 MHz channel BW shall be added.

	In-band blocking
	Requirement for 3 MHz channel BW shall be added
For band n100, an additional narrow band blocking requirement for 3 MHz channel BW shall also be added.

	Out of band blocking
	No impact expected.

	Receiver spurious emission
	No impact expected.

	Receiver intermodulation
	Requirement for 3 MHz channel BW (interferer) shall be added.
For band n100, an additional narrowband intermodulation requirement for 3 MHz channel BW shall also be added.

	In-channel selectivity
	Requirement for 3 MHz channel BW (interferer) shall be added.


Observation 1:



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: BS RF requirements
Open issues and candidate options before meeting:
Issue 1-1: Conducted requirements
· Proposals
· See contributions summary in 1.1
· Recommended WF
· Combine all proposals into one table
	NR BS RF Tx/Rx requirement
	Proposal for NR 3 MHz

	6.2 Base station output power
	Option 1: No specification impact (Nokia, ZTE)
Option 2: For band n100, the additional requirement shall be scaled for 3 MHz to keep PSD constant. (Ericsson)

	6.3.2 RE power control dynamic range
	No specification impact

	6.3.3 Total power dynamic range
	Option 1: Minimum requirement calculated according to transmission bandwidth configuration in Table 6.3.3.2-1. (Nokia, Ericsson)
Option 2: No specification impact (ZTE)

	6.3.4 NB-IoT RB power dynamic range for NB-IoT operation in NR in-band
	No specification impact

	6.4 Transmit ON/OFF power
	No specification impact

	6.5 Transmitted signal quality
	No specification impact

	6.6.2 Occupied bandwidth
	No specification impact

	6.6.3 Adjacent Channel Leakage Power Ratio
	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
	Option 1: A new OBUE mask shall be specified, based on LTE 3 MHz one. (Nokia, Ericsson)
Option 2: For band n100, an additional requirement for 3 MHz channel BW should also be added. (Ericsson)

	6.6.4 Transmitter spurious emissions
	No specification impact

	6.7 Transmitter intermodulation
	No specification impact

	7.2 Reference sensitivity level 
	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
	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)
	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
	Option 1: 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. (Nokia, Ericsson)
Option 2: For band n100, an additional narrow band blocking requirement for 3 MHz channel BW shall also be added. (Ericsson)

	7.5 Out-of-band blocking 
	Option 1: No specification impact (Nokia, Ericsson)
Option 2: To add OOBB requirement for 3MHz CBW. (ZTE)

	7.6 Receiver spurious emissions
	No specification impact

	7.7 Receiver intermodulation
	Option 1: 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. (Nokia, Ericsson)
Option 2: For band n100, an additional narrowband intermodulation requirement for 3 MHz channel BW shall also be added. (Ericsson)

	7.8 In-channel selectivity
	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.



Issue 1-2: Radiated requirements
· Proposals
· Option 1: Use table below (Nokia)
	NR BS RF Tx/Rx requirement
	Proposal for NR 3 MHz

	9.2 Radiated transmit power
	No specification impact


	9.3 OTA base station output power
	No specification impact


	9.4.2 OTA RE power control dynamic range
	No specification impact


	9.4.3 OTA total power dynamic range
	No specification impact, referring to requirements in Table 6.3.3.2-1.


	9.5 OTA transmit ON/OFF power
	No specification impact


	9.6 OTA transmitted signal quality
	No specification impact


	9.7.2 OTA occupied bandwidth
	No specification impact


	9.7.3 OTA Adjacent Channel Leakage Power Ratio (ACLR)
	No specification impact, referring to requirements in Clause 6.6.3.2.


	9.7.4 OTA operating band unwanted emissions
	No specification impact, referring to requirements in Clause 6.6.4.1.


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


	9.8 OTA transmitter intermodulation
	No specification impact


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


	10.3 OTA reference sensitivity level
	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
	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
	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
	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
	No specification impact


	10.7 OTA receiver spurious emissions
	No specification impact


	10.8 OTA receiver intermodulation
	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
	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.




· Option 2: FFS if radiated requirements are applicable
· Recommended WF
· TBA


