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1. Introduction

In the agreed contribution [1] in the last January RAN4 NR AH meeting, the summary table of current SI status and RAN4 continues to discuss according to the table were agreed.

This contribution updates the status and provide Text proposal for TR 38.803 to capture SI outcome. In addition, the agreements in RAN4#82 are added.
The Deltas from R4-1701201 are captured by track changes.
2. Discussion
Table 1 summarizes current status after last January RAN4 NR AH meeting agreed in [1]. In addition, we have updated following aspects with track changes.
· According to the discussion in [2], NR is split into two frequency ranges (Range 1 and Range 2), as well as conducted or OTA, and non-AAS type or AAS type BS. We discuss these separately.
· Range 1: at least below 6 GHz. In here, both conducted and OTA requirements will be required. (Note: The applicability may depend on the requirements.)
· Range 1-C: Conducted requirement for Range 1.
· Range 1-C-N: Conducted requirement for Range 1 Non-AAS type BS (which doesn’t have antenna functionality).
· Range 1-C-A: Conducted requirement for Range 1 AAS type BS (which has antenna functionality).
Note: For some requirements Range 1-C-N and Range 1-C-A will have different “outcome” and “topic should be addressed in WI”, for others they are the same.
· Range 1-O: OTA requirement for Range 1.

· Range 2: at least above 24 GHz. In here, only OTA requirements will be required.

Table 1: Status of BS RF requirements
	
	Requirement
	Range-(Conducted or OTA, non-AAS or AAS type)
	Outcome in SI [R4-168796, R4-1610923, R4-1610632, R4-1610921, R4-1610576]
	Topic being addressed

	Topic should be addressed in WI

	General
	BS class
	1-C-N/1-C-A
	For BS with antenna connectors
· a BS to UE minimum coupling loss is used as a description
· 70 dB for Wide area BS

· 53 dB for Medium Range BS

· 45 dB for Local area BS
For BS without antenna connectors
· a BS to UE minimum distance along the ground is used as a description
· 35 m for Wide area BS

· 5 m for Medium Range BS

· 2 m for Local area BS
Note: The deployment scenarios associated with and definitions of BS classes are exactly the same for BS both with and without connectors. An MCL of 70dB corresponds to a minimum distance of around 35m, 53dB to around 5m and 45dB to around 2m respectively for BS with connectors.


	· 
	· 
· If NR Home BS class is introduced or not.

	
	
	1-O
	· Same as Range 1-C-N/1-C-A
	· 
	· Same as Range 1-C-N/1-C-A
· 
· 

	
	
	2
	· 
· Intention of BS classification is captured in [R4-1700277]

· BS class unit is per BS equipment [R4-1700277]

· a BS to UE minimum distance along the ground is used as a description
· 35 m for Wide area BS

· 5 m for Medium Range BS

· 2 m for Local area BS
Note: The deployment scenarios associated with and definitions of BS classes are exactly the same for BS both with and without connectors. An MCL of 70dB corresponds to a minimum distance of around 35m, 53dB to around 5m and 45dB to around 2m respectively for BS with connectors.

· 
	· 
	· Same as Range 1-C-N/1-C-A

	TX
	BS output power
	1-C-N
	· For below 6GHz, output power accuracy value should be +/-2dB [R4-1700265].
	· 
	· Output power limit. (it will be different between 1-C-N and 1-C-A)

	
	
	1-C-A
	· Same as Range 1-C-N
	· 
	· Output power limit. (it will be different between 1-C-N and 1-C-A)

	
	
	1-O
	· EIRP is used as a metric for output power accuracy requirement
· Declaration of the range of direction to meet EIRP accuracy will follow eAAS WF [R4-1610800]
· For MR and LA BS, TRP is used for the power limit.
· For below 6GHz, output power accuracy value should be +/-2.2dB [R4-1700265].
	· (EIRP accuracy modelling for above 6GHz (whether can reuse AAS EIRP accuracy modelling or not).)[Note 1]
	· (Accuracy value above 6GHz.)[Note 1]

	
	
	2
	· EIRP is used as a metric for output power accuracy requirement
· Declaration of the range of direction to meet EIRP accuracy will follow eAAS WF [R4-1610800]
	· Whether the same EIRP accuracy equation with AAS can be reused or not. If not, accuracy modeling method would be studied [R4-1700265].
	· If the power limit is needed or not for some BS class if BS class is introduced.

· If the power limit is needed, if the metric should be EIRP or TRP.

	
	Output power dynamics
	1-C-N
	FFS
	· If the same dynamic range can be reused for below 6GHz.
	· 

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N
	· 

	
	
	1-O
	FFS
	· If the same dynamic range can be reused for below 6GHz.

· (Whether this requirement is needed or can be excluded for above 6GHz.) [Note 1]
	· (Dynamic range value for above 6GHz if needed) [Note 1]

	
	
	2
	FFS
	· Whether this requirement is needed or can be excluded.
· Study what are needed parameters to decide required dynamic range.
	· Dynamic range value if needed

	
	Transmit ON/OFF power
	1-C-N
/1-C-A
	FFS
	· For TDD, required and achievable transient period length.
	· Transient period length value.

	
	
	1-O
	FFS
	· Same as Range 1-C.
	· TX OFF power level TRP or EIRP and means of measuring it OTA

	
	
	2
	FFS
	· Same as Range 1-C.
	· Same as Range 1-O.

	
	Transmitted signal quality
	
	
	
	

	
	Frequency error
	1-C-N/1-C-A
	FFS
	· If it is possible to reuse the same frequency error (±0.05, 0.1, 0.25ppm) accuracy for below 6GHz.
· (Study of the needed parameters to decide frequency error accuracy for above 6GHz) [Note 1]
	· Frequency error accuracy value.

	
	
	1-O
	FFS
	· Same as Range 1-C.
	· Frequency error accuracy value.
· Direction of measurement.

	
	
	2
	FFS
	· Study of the needed parameters to decide frequency error accuracy.
	· Same as Range 1-O.

	
	EVM
	1-C-N/1-C-A
	· Needed regardless on single or mixed numerology.
For both single and mixed numerology case
· define both average BS Tx EVM requirements over all the PRBs and over 1 PRB for the edge PRBs
For mixed numerology case
· define both average BS Tx EVM requirements over all the PRBs of a given numerology and over 1 PRB for the edge PRBs
· in first phase NR specification development by defining only EVM based requirements for BS Tx in-band requirements

	For both single and mixed numerology case
· If the same EVM value can be reused for below 6GHz (and above 6GHz respectively [Note 1]).
· Study of the needed parameters to decide EVM value.
For mixed numerology case
· 
· Necessity of guard band for the numerologies.
· How to achieve a requirement that is implementation agnostic
· 
	· EVM value for below 6GHz( and above 6GHz respectively [Note 1]).

	
	
	1-O
	· Define at the centre of the main beam for UE specific beam.

· Needed regardless on single or mixed numerology.
For both single and mixed numerology case
· Same as Range 1-C-N/1-C-A.

For mixed numerology case
· Same as Range 1-C-N/1-C-A.
	For both single and mixed numerology case
· Same as Range 1-C.
For mixed numerology case
· Same as Range 1-C.
	· Same as Range 1-C.

	
	
	2
	· Same as Range 1-O.
	For both single and mixed numerology case
· If the same EVM value can be reused.
· Study of the needed parameters to decide EVM value.
For mixed numerology case
· Same as Range 1-C.
	· EVM value.

	
	TAE
	1-C-N/1-C-A
	FFS
	· If the same TAE value can be reused.
	· TAE value.

	
	
	1-O
	FFS
	· Quantitative evaluation is needed to confirm whether TAE is needed or not.
· If TAE is needed, the same TAE can be reused for below 6GHz.
	· TAE value if needed

	
	
	2
	FFS
	· Quantitative evaluation is needed to confirm whether TAE is needed or not.

· If TAE is needed, the same TAE can be reused.
	· Same as Range 1-O.

	
	DL RS power
	1-C-N
	FFS
	· Whether this requirement is really needed or can be excluded

· If the same RS power accuracy can be reused for below 6GHz if requirement needed.
· Study of the needed parameters to decide required accuracy.
	· Accuracy value if requirement needed

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N
	· Same as Range 1-C-N

	
	
	1-O
	FFS
	· Same as Range 1-C.
	· Same as Range 1-C.

	
	
	2
	FFS
	· Whether this requirement is really needed or can be excluded.
	· Same as Range 1-C.

	
	Unwanted emissions
	
	
	
	

	
	Occupied bandwidth
	1-C-N/1-C-A
	FFS
	· The same principle with existing (99% power should be within CBW) can be reused or not for below 6GHz( and above 6GHz respectively [Note 1]).
	· 

	
	
	1-O
	FFS
	· Same as Range 1-C.
	· TRP or directional requirement.

	
	
	2
	FFS
	· The same principle with existing (99% power should be within CBW) can be reused or not.
	· Same as Range 1-O.

	
	ACLR
	1-C-N
	FFS
	· If it is possible to reuse the same ACLR value (45dBc) for below 6GHz.
	· (ACLR value from co-existence studies for above 6GHz.) [Note 1]

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N
	· Same as Range 1-C-N

	
	
	1-O
	· TRP is used as a metric. [R4-168872]
	· If it is possible to reuse the same ACLR value (45dBc) for below 6GHz.
· Output power and beam steering conditions for requirement.
[Followings will be discussed in eAAS session]
· Measurement sampling grids.
· How to reduce the number of measurement points.
	· (ACLR value from co-existence studies for above 6GHz.) [Note 1]

	
	
	2
	· Same as Range 1-O.
	· ACLR value from co-existence studies.

· Output power and beam steering conditions for requirement.
[Followings will be discussed in eAAS session]
· Same as Range 1-O.
	· ACLR value from co-existence and feasibility studies.

	
	Mask
	1-C-N
	Adopt 100kHz or 1MHz resolution bandwidth depending on the offset.
	· SEM or UEM principle.
· Boundary between OOB and spurious domain.
	· 

	
	
	1-C-A
	· Same as Range 1-C-N
	· Same as Range 1-C-N
	· 

	
	
	1-O
	· TRP is used as a metric. [R4-1610387]

· Adopt 100kHz or 1MHz resolution bandwidth depending on the offset.
· (Do not used AAS emission scaling methodology for above 6GHz. [Note 1])
	· Same as Range 1-C.
[Following will be discussed in eAAS session]
· Emission scaling for <6GHz.
	· 

	
	
	2
	· TRP is used as a metric. [R4-1610387]

· Adopt 1MHz resolution bandwidth.

· Do not used AAS emission scaling methodology.

· FCC limit for mmWave and ACLR from co-existence studies can be considered as starting point.
	· SEM or UEM principle.
· Boundary between OOB and spurious domain.
	· 

	
	TX spurious emissions
	1-C-N
	· Category A and Category B emission limits should be defined.
· Adapt following resolution bandwidth;
· 10kHz for below 30MHz range.
· 100kHz for 30MHz to 1GHz range.
· 1MHz for above 1GHz range
· Lower frequency limit;
· 9kHz for between 300 MHz to 6GHz.
· (30MHz for above 6GHz.) [Note 1]
· Upper frequency limit;
· 5th harmonic for between 300 MHz to 6GHz.
· (26GHz for between 6GHz and 13GHz.) [Note 1]
· (2nd harmonic for above 13GHz.) [Note 1]
	· (Whether co-location related spurious emissions requirement is needed or can be excluded for above 6GHz.)[Note 1]
	· 

	
	
	1-C-A
	· Same as Range 1-C-N
	· Same as Range 1-C-N
	· Same as Range 1-C-N

	
	
	1-O
	· Category A and Category B emission limits should be defined.
· TRP is used as a metric. [R4-1610387]
· Adapt the same resolution bandwidth with Range 1-C.
· Lower frequency limit;
· 30MHz for above 300 MHz to 6GHz.
· Upper frequency limit;
· Same as Range 1-C.
	· (Whether co-location related spurious emissions requirement is needed or can be excluded for above 6GHz.)[Note 1]
	· 

	
	
	2
	· Basis is category A limits. More stringent limits to be studied further.
· TRP is used as a metric. [R4-1610387]
· Adapt following resolution bandwidth;
· 100kHz for 30MHz to 1GHz range.
· 1MHz for above 1GHz range
· Lower frequency limit;
· 30MHz for above 6GHz.
· Upper frequency limit;
· (26GHz for between 6GHz and 13GHz.)[Note 2]
· 2nd harmonic for above 13GHz.
	· Whether co-location related spurious emissions requirement is needed or can be excluded.
	· 

	
	TX IM
	1-C-N
	FFS
	· (Whether this requirement is needed or can be excluded for above 6GHz.) [Note 1]
· (Interference signal modelling (frequency offset, signal level, signal bandwidth) for above 6GHz) [Note 1]
	· 

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N
	· 

	
	
	1-O
	FFS
	· Same as Range 1-C.
	· 

	
	
	2
	FFS
	· Whether this requirement is needed or can be excluded.
· Interference signal modelling (frequency offset, signal level, signal bandwidth)
	· 

	
	[New] In-band emission
	1-C-N
	· in first phase NR specification development by defining only EVM based requirements for BS Tx in-band requirements (Do not introduce in-band emission requirement in first phase spec)

	· If UL based in-band emission can be reused for BS.
· How to devise a requirement that is implementation agnostic
	· 

	
	
	1-C-A
	· Same as Range 1-C-A.


	· Same as Range 1-C-N
	· 

	
	
	1-O
	FFS
	· If UL based in-band emission can be reused for BS.
· How to devise a requirement that is implementation agnostic
· Directions of wanted signal and unwanted signal.
	· 

	
	
	2
	FFS
	· Same as Range 1-O.
	· 

	RX
	REFSENS
	1-C-N/1-C-A
	FFS
	· Sensitivity for below 6GHz.
	· 

	
	
	1-O
	FFS
	· Used metric (EIS or TRS)
· How to decide EIS or TRS value
· If same concept with AAS (vender declares the direction range to meet the requirement) can be reused or different concept
	· 

	
	
	2
	FFS
	· Same as Range 1-O.
	· 

	
	Dynamic range
	1-C-N/1-C-A
	FFS
	· If it is possible to reuse the same dynamic range for below 6GHz.
· (Study what are needed parameters to decide required dynamic range for above 6GHz.) [Note 1]
	· 

	
	
	1-O
	FFS
	· If it is possible to reuse the same dynamic range for below 6GHz.
· (Study what are needed parameters to decide required dynamic range for above 6GHz.) [Note 1]
· Directions of wanted signal and unwanted signal.
	· 

	
	
	2
	· For simulation to Investigate the noise floor rise, reuse the existing simulation assumptions of WP5D coexistence study captured in the TR 38.803 for  preliminary study (other options are not precluded in the future).

	· Study what are needed parameters to decide required dynamic range.

· Directions of wanted signal and unwanted signal.
	· 

	
	In-channel selectivity
	1-C-N/1-C-A
	For mixed numerology case
· define with two different numerology CP-OFDM signals within a carrier

	· 
	· signal modelling (frequency offset, signal level, signal bandwidth)

	
	
	1-O
	For mixed numerology case
· define with two different numerology CP-OFDM signals within a carrier


	· 
· Directions of wanted signal and unwanted signal.

· Spatial considerations
	· signal modelling (frequency offset, signal level, signal bandwidth)

· Spatial averaging etc.

	
	
	2
	FFS
	· Same as Range 1-O.
	· Same as Range 1-O.

	
	ACS and narrow-band blocking
	1-C-N/1-C-A
	FFS
	· How to decide interference signal modelling
	· Interference signal modelling (frequency offset, signal level, signal bandwidth)

	
	
	1-O
	FFS
	· How to decide interference signal modelling
· Directions of wanted signal and unwanted signal.
· Spatial considerations
	· Interference signal modelling (frequency offset, signal level, signal bandwidth)
· Spatial averaging etc.

	
	
	2
	· Narrrowband blocking in the in-band frequency range will be not specified if there is no narrowband system (e.g. GSM) operation in the frequency range.

	· Same as Range 1-O.
	· Same as Range 1-O.

	
	Blocking
	1-C-N/1-C-A
	FFS
	· For below 6GHz (and above 6GHz respectively [Note 1]):

· How to decide blocking signal modelling
· (Whether out of band RX blocking can be excluded for above 6GHz (with some exceptions)) [Note 1]
	· Blocking signal modelling (frequency offset, signal level, signal bandwidth).
· (Blocking interference level reference point for above 6GHz) [Note 1]

	
	
	1-O
	FFS
	· For below 6GHz (and above 6GHz respectively [Note 1]):

· How to decide blocking signal modelling
· Directions of wanted signal and unwanted signal. 

· How to set OTA test
· (Whether out of band RX blocking can be excluded for above 6GHz (with some exceptions)) [Note 1]
	· Same as Range 1-C.

	
	
	2
	FFS
	· How to decide blocking signal modelling
· Directions of wanted signal and unwanted signal.
· How to set OTA test.
· Whether out of band RX blocking can be excluded (with some exceptions).
	· Blocking signal modelling (frequency offset, signal level, signal bandwidth).
· Blocking interference level reference point.

	
	RX spurious emissions
	1-C-N
	FFS
	· If it is possible to reuse the same spurious limits for below 6GHz.
· (How to decide spurious limit levels for above 6GHz.) [Note 1]
· (How to decide lower and upper frequency limits for above 6GHz) [Note 1]
	· 

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N
	· 

	
	
	1-O
	FFS
	· If it is possible to reuse the same spurious limits for below 6GHz.
· (How to decide spurious limit levels for above 6GHz.) [Note 1]
· (How to decide lower and upper frequency limits for above 6GHz) [Note 1]
· Used metric (TRP or not).
	· 

	
	
	2
	FFS
	· How to decide spurious limit levels.

· How to decide lower and upper frequency limits.

· Used metric (TRP or not)
	· 

	
	RX IM
	1-C-N/1-C-A
	FFS
	· (How to decide interference signal modelling for above 6GHz) [Note 1]
	· Interference signal modelling (frequency offset, signal level, signal bandwidth)

	
	
	1-O
	FFS
	· (How to decide interference signal modelling for above 6GHz) [Note 1]
· Directions of wanted signal and unwanted signal.
· Spatial considerations
	· Same at Range 1-C.

	
	
	2
	· Narrowband intermodulation in the in-band frequency range will be not specified if there is no narrowband system (e.g. GSM ) operation in that frequency range.

	· How to decide interference signal modelling
· Directions of wanted signal and unwanted signal.
· Spatial considerations
	· Same as Range 1-C.

	Other
	[New] Beam related NR specific
	1-C-N/
1-C-A
	· No need.
	
	

	
	
	1-O
	· Beam characteristics are included in the RAN4 scope.
	· Necessity of the beam related new requirements.
· If needed, how to specify.
	· 

	
	
	2
	· Same as Range 1-O.
	· Same as Range 1-O.
	· 

	Note 1: These will be available agreement or issue to should be addressed if the upper frequency limit of Range 1 were extended above 6GHz.
Note 2: These will be available agreement or issue to should be addressed if the lower frequency limit of Range 2 were extended below 24GHz.


3. Conclusion
This contribution summarized SI outcome and issue in WI phase for each BS RF requirement. Note that if there is any update and/or missing content, this table will be revised during this RAN4#82 meeting accordingly. We propose text proposal for TR 38.803 shown in clause 4.
Proposal: Text proposal shown in clause 4 should be captured into TR 38.803.
4. Text Proposal for TR 38.803
<Unchanged section omitted>
6.3
BS requirements
Editor’s note: BS RF issues and its impacts on specifications are captured such that BS classes.

6.3.1

General

Agreements in SI and issues should be addressed in WI are summarized in Table 6.3.1-1 for BS RF aspects. These are summarized based on the following Ranges (two frequency ranges, conducted or OTA, and Non-AAS type or AAS type BS).
· Range 1: at least below 6 GHz. In here, both conducted and OTA requirements will be required. (Note: The applicability may depend on the requirements.)
· Range 1-C: Conducted requirement for Range 1.
· Range 1-C-N: Conducted requirement for Range 1 Non-AAS type BS (which doesn’t have antenna functionality).

· Range 1-C-A: Conducted requirement for Range 1 AAS type BS (which has antenna functionality).

Note: For some requirements Range 1-C-N and Range 1-C-A will have different “outcome” and “topic should be addressed in WI”, for others they are the same.

· Range 1-O: OTA requirement for Range 1.

· Range 2: at least above 24 GHz. In here, only OTA requirements will be required.

Table 6.3.1-1: 
	
	Requirement
	Range-(Conducted or OTA, non-AAS or AAS type)
	Outcome in SI
	Topic should be addressed in WI

	General
	BS class
	1-C-N/1-C-A
	For BS with antenna connectors
· a BS to UE minimum coupling loss is used as a description

· 70 dB for Wide area BS

· 53 dB for Medium Range BS

· 45 dB for Local area BS

For BS without antenna connectors
· a BS to UE minimum distance along the ground is used as a description

· 35 m for Wide area BS

· 5 m for Medium Range BS

· 2 m for Local area BS
Note: The deployment scenarios associated with and definitions of BS classes are exactly the same for BS both with and without connectors. An MCL of 70dB corresponds to a minimum distance of around 35m, 53dB to around 5m and 45dB to around 2m respectively for BS with connectors.
	· If NR Home BS class is introduced or not.

	
	
	1-O
	· Same as Range 1-C-N/1-C-A
	· Same as Range 1-C-N/1-C-A

	
	
	2
	· Intention of BS classification is captured

· BS class unit is per BS equipment 

· a BS to UE minimum distance along the ground is used as a description

· 35 m for Wide area BS

· 5 m for Medium Range BS

· 2 m for Local area BS
Note: The deployment scenarios associated with and definitions of BS classes are exactly the same for BS both with and without connectors. An MCL of 70dB corresponds to a minimum distance of around 35m, 53dB to around 5m and 45dB to around 2m respectively for BS with connectors.
	· Same as Range 1-C-N/1-C-A

	TX
	BS output power
	1-C-N
	· For below 6GHz, output power accuracy value should be +/-2dB.
	· Output power limit. (it will be different between 1-C-N and 1-C-A)

	
	
	1-C-A
	· Same as Range 1-C-N
	· Output power limit. (it will be different between 1-C-N and 1-C-A)

	
	
	1-O
	· EIRP is used as a metric for output power accuracy requirement
· Declaration of the range of direction to meet EIRP accuracy will follow eAAS WF
· For MR and LA BS, TRP is used for the power limit.
· For below 6GHz, output power accuracy value should be +/-2.2dB.
	· (Accuracy value above 6GHz.)[Note 1]
· (EIRP accuracy modelling for above 6GHz (whether can reuse AAS EIRP accuracy modelling or not).)[Note 1]

	
	
	2
	· EIRP is used as a metric for output power accuracy requirement
· Declaration of the range of direction to meet EIRP accuracy will follow eAAS WF 
	· If the power limit is needed or not for some BS class if BS class is introduced.

· If the power limit is needed, if the metric should be EIRP or TRP.
· Whether the same EIRP accuracy equation with AAS can be reused or not. If not, accuracy modeling method would be studied.

	
	Output power dynamics
	1-C-N
	FFS
	· If the same dynamic range can be reused for below 6GHz.

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N

	
	
	1-O
	FFS
	· (Dynamic range value for above 6GHz if needed) [Note 1]
· If the same dynamic range can be reused for below 6GHz.

· (Whether this requirement is needed or can be excluded for above 6GHz.) [Note 1]

	
	
	2
	FFS
	· Dynamic range value if needed
· Whether this requirement is needed or can be excluded.
· Study what are needed parameters to decide required dynamic range.

	
	Transmit ON/OFF power
	1-C-N/1-C-A
	FFS
	· Transient period length value.
· For TDD, required and achievable transient period length.

	
	
	1-O
	FFS
	· TX OFF power level TRP or EIRP and means of measuring it OTA
· For TDD, required and achievable transient period length.

	
	
	2
	FFS
	· Same as Range 1-O.

	
	Transmitted signal quality
	
	
	

	
	Frequency error
	1-C-N/1-C-A
	FFS
	· Frequency error accuracy value.
· If it is possible to reuse the same frequency error (±0.05, 0.1, 0.25ppm) accuracy for below 6GHz.
· (Study of the needed parameters to decide frequency error accuracy for above 6GHz) [Note 1]

	
	
	1-O
	FFS
	· Frequency error accuracy value.
· If it is possible to reuse the same frequency error (±0.05, 0.1, 0.25ppm) accuracy for below 6GHz.
· (Study of the needed parameters to decide frequency error accuracy for above 6GHz) [Note 1]
· Direction of measurement.

	
	
	2
	FFS
	· Study of the needed parameters to decide frequency error accuracy.
· Frequency error accuracy value.

· Direction of measurement.

	
	EVM
	1-C-N/1-C-A
	· Needed regardless on single or mixed numerology.
For both single and mixed numerology case
· define both average BS Tx EVM requirements over all the PRBs and over 1 PRB for the edge PRBs
For mixed numerology case
· define both average BS Tx EVM requirements over all the PRBs of a given numerology and over 1 PRB for the edge PRBs
· in first phase NR specification development by defining only EVM based requirements for BS Tx in-band requirements

	· EVM value for below 6GHz( and above 6GHz respectively [Note 1]).
For both single and mixed numerology case
· If the same EVM value can be reused for below 6GHz (and above 6GHz respectively [Note 1]).
· Study of the needed parameters to decide EVM value.
For mixed numerology case
· Necessity of guard band for the numerologies.
· How to achieve a requirement that is implementation agnostic


	
	
	1-O
	· Define at the centre of the main beam for UE specific beam.

· Needed regardless on single or mixed numerology.

For both single and mixed numerology case
· Same as Range 1-C-N/1-C-A.

For mixed numerology case
· Same as Range 1-C-N/1-C-A.
	· Same as Range 1-C.

	
	
	2
	· Same as Range 1-O.
	· EVM value.
For both single and mixed numerology case
· If the same EVM value can be reused.
· Study of the needed parameters to decide EVM value.
For mixed numerology case
Same as Range 1-C.

	
	TAE
	1-C-N/1-C-A
	FFS
	· TAE value.
· If the same TAE value can be reused.

	
	
	1-O
	FFS
	· TAE value if needed
· Quantitative evaluation is needed to confirm whether TAE is needed or not.
· If TAE is needed, the same TAE can be reused for below 6GHz.

	
	
	2
	FFS
	· TAE value if needed

· Quantitative evaluation is needed to confirm whether TAE is needed or not.

· If TAE is needed, the same TAE can be reused.

	
	DL RS power
	1-C-N
	FFS
	· Accuracy value if requirement needed
· Whether this requirement is really needed or can be excluded

· If the same RS power accuracy can be reused for below 6GHz if requirement needed.
· Study of the needed parameters to decide required accuracy.

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N

	
	
	1-O
	FFS
	· Same as Range 1-C.

	
	
	2
	FFS
	· Whether this requirement is really needed or can be excluded.

· Accuracy value if requirement needed
· Whether this requirement is really needed or can be excluded

· If the same RS power accuracy can be reused for below 6GHz if requirement needed.
· Study of the needed parameters to decide required accuracy.

	
	Unwanted emissions
	
	
	

	
	Occupied bandwidth
	1-C-N/1-C-A
	FFS
	· The same principle with existing (99% power should be within CBW) can be reused or not for below 6GHz( and above 6GHz respectively [Note 1]).

	
	
	1-O
	FFS
	· TRP or directional requirement.
· The same principle with existing (99% power should be within CBW) can be reused or not for below 6GHz( and above 6GHz respectively [Note 1]).

	
	
	2
	FFS
	· TRP or directional requirement.
· The same principle with existing (99% power should be within CBW) can be reused or not.

	
	ACLR
	1-C-N
	FFS
	· If it is possible to reuse the same ACLR value (45dBc) for below 6GHz. 

· (ACLR value from co-existence studies for above 6GHz.) [Note 1]

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N

	
	
	1-O
	· TRP is used as a metric.
	· (ACLR value from co-existence studies for above 6GHz.) [Note 1]
· If it is possible to reuse the same ACLR value (45dBc) for below 6GHz.

· Output power and beam steering conditions for requirement.
[Followings will be discussed in eAAS session]
· Measurement sampling grids.
· How to reduce the number of measurement points.


	
	
	2
	· Same as Range 1-O.
	· ACLR value from co-existence studies.

· Output power and beam steering conditions for requirement.

· ACLR value from co-existence and feasibility studies.
[Followings will be discussed in eAAS session]

· Same as Range 1-O.
· 

	
	Mask
	1-C-N
	Adopt 100kHz or 1MHz resolution bandwidth depending on the offset.
	· SEM or UEM principle.
· Boundary between OOB and spurious domain.

	
	
	1-C-A
	· Same as Range 1-C-N
	· Same as Range 1-C-N

	
	
	1-O
	· TRP is used as a metric.
· Adopt 100kHz or 1MHz resolution bandwidth depending on the offset.
· (Do not used AAS emission scaling methodology for above 6GHz. [Note 1])
	· Same as Range 1-C.
[Following will be discussed in eAAS session]
· Emission scaling for <6GHz.

	
	
	2
	· TRP is used as a metric.
· Adopt 1MHz resolution bandwidth.

· Do not used AAS emission scaling methodology.

· FCC limit for mmWave and ACLR from co-existence studies can be considered as starting point.
	· SEM or UEM principle.
· Boundary between OOB and spurious domain.

	
	TX spurious emissions
	1-C-N
	· Category A and Category B emission limits should be defined.
· Adapt following resolution bandwidth;
· 10kHz for below 30MHz range.
· 100kHz for 30MHz to 1GHz range.
· 1MHz for above 1GHz range
· Lower frequency limit;
· 9kHz for between 300 MHz to 6GHz.
· (30MHz for above 6GHz.) [Note 1]
· Upper frequency limit;
· 5th harmonic for between 300 MHz to 6GHz.
· (26GHz for between 6GHz and 13GHz.) [Note 1]
· (2nd harmonic for above 13GHz.) [Note 1]
	· (Whether co-location related spurious emissions requirement is needed or can be excluded for above 6GHz.)[Note 1]

	
	
	1-C-A
	· Same as Range 1-C-N
	· Same as Range 1-C-N

	
	
	1-O
	· Category A and Category B emission limits should be defined.
· TRP is used as a metric.
· Adapt the same resolution bandwidth with Range 1-C.
· Lower frequency limit;
· 30MHz for above 300 MHz to 6GHz.
· Upper frequency limit;
· Same as Range 1-C.
	· (Whether co-location related spurious emissions requirement is needed or can be excluded for above 6GHz.)[Note 1]

	
	
	2
	· Basis is category A limits. More stringent limits to be studied further.
· TRP is used as a metric.
· Adapt following resolution bandwidth;
· 100kHz for 30MHz to 1GHz range.
· 1MHz for above 1GHz range
· Lower frequency limit;
· 30MHz for above 6GHz.
· Upper frequency limit;
· (26GHz for between 6GHz and 13GHz.)[Note 2]
· 2nd harmonic for above 13GHz.
	· Whether co-location related spurious emissions requirement is needed or can be excluded.

	
	TX IM
	1-C-N
	FFS
	· (Whether this requirement is needed or can be excluded for above 6GHz.) [Note 1]
· (Interference signal modelling (frequency offset, signal level, signal bandwidth) for above 6GHz) [Note 1]

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N

	
	
	1-O
	FFS
	· Same as Range 1-C.

	
	
	2
	FFS
	· Whether this requirement is needed or can be excluded.
· Interference signal modelling (frequency offset, signal level, signal bandwidth)

	
	In-band emission
	1-C-N
	· in first phase NR specification development by defining only EVM based requirements for BS Tx in-band requirements (Do not introduce in-band emission requirement in first phase spec)


	· If UL based in-band emission can be reused for BS.
· How to devise a requirement that is implementation agnostic

	
	
	1-C-A
	· Same as Range 1-C-A.


	· Same as Range 1-C-N

	
	
	1-O
	FFS
	· If UL based in-band emission can be reused for BS.
· How to devise a requirement that is implementation agnostic
· Directions of wanted signal and unwanted signal.

	
	
	2
	FFS
	· Same as Range 1-O.

	RX
	REFSENS
	1-C-N/1-C-A
	FFS
	· Sensitivity for below 6GHz.

	
	
	1-O
	FFS
	· Used metric (EIS or TRS)
· How to decide EIS or TRS value
· If same concept with AAS (vender declares the direction range to meet the requirement) can be reused or different concept

	
	
	2
	FFS
	· Same as Range 1-O.

	
	Dynamic range
	1-C-N/1-C-A
	FFS
	· If it is possible to reuse the same dynamic range for below 6GHz.
· (Study what are needed parameters to decide required dynamic range for above 6GHz.) [Note 1]

	
	
	1-O
	FFS
	· If it is possible to reuse the same dynamic range for below 6GHz.
· (Study what are needed parameters to decide required dynamic range for above 6GHz.) [Note 1]

· Directions of wanted signal and unwanted signal.

	
	
	2
	· For simulation to Investigate the noise floor rise, reuse the existing simulation assumptions of WP5D coexistence study captured in the TR 38.803 for  preliminary study (other options are not precluded in the future).

	· Study what are needed parameters to decide required dynamic range.

· Directions of wanted signal and unwanted signal.

	
	In-channel selectivity
	1-C-N/1-C-A
	For mixed numerology case
· define with two different numerology CP-OFDM signals within a carrier


	· signal modelling (frequency offset, signal level, signal bandwidth)

	
	
	1-O
	For mixed numerology case
· define with two different numerology CP-OFDM signals within a carrier


	· Directions of wanted signal and unwanted signal.

· Spatial considerations 

· signal modelling (frequency offset, signal level, signal bandwidth)

· Spatial averaging etc.

	
	
	2
	FFS
	· Same as Range 1-O.

	
	ACS and narrow-band blocking
	1-C-N/1-C-A
	FFS
	· How to decide interference signal modelling 
· Interference signal modelling (frequency offset, signal level, signal bandwidth)

	
	
	1-O
	FFS
	· How to decide interference signal modelling
· Directions of wanted signal and unwanted signal.
· Spatial considerations Interference signal modelling (frequency offset, signal level, signal bandwidth)
· Spatial averaging etc.

	
	
	2
	· Narrrowband blocking in the in-band frequency range will be not specified if there is no narrowband system (e.g. GSM) operation in the frequency range.


	· Same as Range 1-O.

	
	Blocking
	1-C-N/1-C-A
	FFS
	· For below 6GHz (and above 6GHz respectively [Note 1]):

· How to decide blocking signal modelling
· (Whether out of band RX blocking can be excluded for above 6GHz (with some exceptions)) [Note 1]
· Blocking signal modelling (frequency offset, signal level, signal bandwidth).
· (Blocking interference level reference point for above 6GHz) [Note 1]

	
	
	1-O
	FFS
	· For below 6GHz (and above 6GHz respectively [Note 1]):

· How to decide blocking signal modelling
· Directions of wanted signal and unwanted signal. 

· How to set OTA test
· (Whether out of band RX blocking can be excluded for above 6GHz (with some exceptions)) [Note 1]
· Blocking signal modelling (frequency offset, signal level, signal bandwidth).
· (Blocking interference level reference point for above 6GHz) [Note 1]

	
	
	2
	FFS
	· How to decide blocking signal modelling
· Directions of wanted signal and unwanted signal.
· How to set OTA test.
· Whether out of band RX blocking can be excluded (with some exceptions).
· Blocking signal modelling (frequency offset, signal level, signal bandwidth).
· Blocking interference level reference point.

	
	RX spurious emissions
	1-C-N
	FFS
	· If it is possible to reuse the same spurious limits for below 6GHz.
· (How to decide spurious limit levels for above 6GHz.) [Note 1]
· (How to decide lower and upper frequency limits for above 6GHz) [Note 1]

	
	
	1-C-A
	FFS
	· Same as Range 1-C-N

	
	
	1-O
	FFS
	· If it is possible to reuse the same spurious limits for below 6GHz.
· (How to decide spurious limit levels for above 6GHz.) [Note 1]
· (How to decide lower and upper frequency limits for above 6GHz) [Note 1]

· Used metric (TRP or not).

	
	
	2
	FFS
	· How to decide spurious limit levels.

· How to decide lower and upper frequency limits.

· Used metric (TRP or not)

	
	RX IM
	1-C-N/1-C-A
	FFS
	· (How to decide interference signal modelling for above 6GHz) [Note 1]
· Interference signal modelling (frequency offset, signal level, signal bandwidth)

	
	
	1-O
	FFS
	· (How to decide interference signal modelling for above 6GHz) [Note 1]
· Directions of wanted signal and unwanted signal.
· Spatial considerations
· Interference signal modelling (frequency offset, signal level, signal bandwidth)

	
	
	2
	· Narrowband intermodulation in the in-band frequency range will be not specified if there is no narrowband system (e.g. GSM ) operation in that frequency range.

	· How to decide interference signal modelling
· Directions of wanted signal and unwanted signal.
· Spatial considerations
· Spatial considerations Interference signal modelling (frequency offset, signal level, signal bandwidth)

	Other
	[New] Beam related NR specific
	1-C-N/
1-C-A
	· No need.
	

	
	
	1-O
	· Beam characteristics are included in the RAN4 scope.
	· Necessity of the beam related new requirements.
· If needed, how to specify.

	
	
	2
	· Same as Range 1-O.
	· Same as Range 1-O.


<Unchanged section omitted>
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