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1 Introduction
During the NR ad-hoc the status of the BS RF requirements was updated [10]. The list of technical items has become quite complicated and it is not clear in many instances if agreements have been made for <6GHz non-AAS BS, AAS BS or mm wave systems. In many instances the agreements should be different for the different systems.

We have discussed in [11] a suitable method of identifying the different NR BS types, in this paper we sub-divide the current status table into the different NR BS types and place our understanding of the agreements that have been made.
2 Discussion

In [2] the following NR BS types have been suggested:
NR non-AAS BS - Single RAT or MSR BS specification, all conducted applied at the antenna connector (similar to 36.104, 37.104)

NR AAS BS – AAS BS, either hybrid (conducted + OTA similar to REL13 37.105) or all OTA (similar to eAAS)

NR MMW BS - NR BS operating above [24GHz] with a full OTA set of RF requirements.

Definitions and names may be updated if RAN4 wishes, however it seems these types of NR BS will all be required.

The status list has been modified to separate the BS types, the agreements for each have been placed I the appropriate row and an additional column has been added to express any additional comments from us.
	
	Requirement
	
	Status in the SI
	Huawei comment

	
	
	
	Outcome [1-5]
	Topic being addressed
	Topic better to be addressed
	

	General
	BS class
	NR non-AAS BS
	· 
	· 
	· 
	· No agreement – assume follow 37.104

	
	
	NR 

AAS BS
	· Follow eAAS
	· 
	· 
	· Hybrid (REL13) currently quotes MCL, eAAS will probably adopt min distance.

	
	
	NS MMW BS
	· A set of parameters would be criteria for BS class definition.

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

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

· It is agreed to use Minimum distance between (in 3D space) of UE to BS for description in [R4-1700277]
	· 
	· Value of Minimum distance to classify.

· Whether any further classes needed for mm wave or different services etc.
· Other parameter(s) than minimum distance for description if applicable.
	· Note – loss models usually have d as 2d distance, height is a spate parameter, our simplified models have height fixed, so possibly min distance should be 2d not 3d distance.

	TX
	BS output power
	NR non-AAS BS
	· For below 6GHz, conducted output power accuracy value should be +/-2dB 
	· 
	· 
	· 

	
	
	NR 

AAS BS
	· 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 [7]
· For MR and LA BS, TRP is used for the power limit.

· For below 6GHz, conducted and OTA (EIRP) output power accuracy value should be +/-2dB and +/-2.2dB respectively.
	· 
	· 
	· 

	
	
	NS MMW BS
	· 
	· EIRP accuracy modelling for above 6GHz (whether can reuse AAS EIRP accuracy modelling or not).
	· Accuracy value above 6GHz.
	· 

	
	Output power dynamics
	NR non-AAS BS
	FFS
	· If the same dynamic range can be reused for below 6GHz
	· 
	· 

	
	
	NR 

AAS BS
	FFS
	· If the same dynamic range can be reused for below 6GHz
	· 
	· 

	
	
	NS MMW BS
	FFS
	· Whether this requirement is needed or can be excluded for above 6GHz.
·  Study what are needed parameters to decide required dynamic range for above 6GHz.
· 
	· Dynamic range value for above 6GHz if needed
	· 

	
	Transmit ON/OFF power
	NR non-AAS BS
	FFS
	· For TDD, required and achievable transient period length.
	· Transient period length value.
· 
	· 

	
	
	NR 

AAS BS
	FFS
	· For TDD, required and achievable transient period length.
	· Transient period length value.
· TX OFF power level TRP or EIRP and means of measuring it OTA
	· 

	
	
	NS MMW BS
	FFS
	· For TDD, required and achievable transient period length.
	· Transient period length value.
· TX OFF power level TRP or EIRP and means of measuring it OTA
	· 

	
	Transmitted signal quality
	
	
	
	
	

	
	Frequency error
	NR non-AAS BS
	FFS
	· If it is possible to reuse the same frequency error (±0.05, 0.1, 0.25ppm) accuracy for below 6GHz.
	· Frequency error accuracy value.
	· 

	
	
	NR 

AAS BS
	Follow eAAS
	· If it is possible to reuse the same frequency error (±0.05, 0.1, 0.25ppm) accuracy for below 6GHz.
	· Frequency error accuracy value.
	· eAAS OTA freq error, specified in centre of main bema

	
	
	NS MMW BS
	FFS
	· Study of the needed parameters to decide frequency error accuracy (For above 6GHz).
	· Frequency error accuracy value.
	· 

	
	EVM
	NR non-AAS BS
	· 
	For both single and mixed numerology case
· If it is possible to re-use the same EVM value from below 6GHz

· If the same EVM value can be reused for below 6GHz and above 6GHz respectively.

· Study of the needed parameters to decide EVM value.

For mixed numerology case
· Distribution on the allocated RB.

· Necessity of guard band for the numerologies.
· How to achieve a requirement that is implementation agnostic
	· EVM value 
	· 

	
	
	NR 

AAS BS
	· Follow eAAS
	As NR non-AAS BS
	· EVM value
	· 

	
	
	NS MMW BS
	· Define at the centre of the main beam for UE specific beam.

· Needed regardless on single or mixed numerology.
	As NR non-AAS BS
	· EVM value
	· 

	
	TAE
	NR non-AAS BS
	FFS
	· Quantitative evaluation is needed to confirm whether TAE is needed or not.

· If TAE is needed, the same TAE can be reused for 6GHz.
	· TAE value if needed
	· 

	
	
	NR 

AAS BS
	FFS
	· As NR non-AAS BS
	· TAE value if needed
	· 

	
	
	NS MMW BS
	FFS
	· As NR non-AAS BS
	· TAE value if needed
	· 

	
	DL RS power
	NR non-AAS BS
	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
	· 

	
	
	NR 

AAS BS
	FFS
	· As NR non-AAS BS
	· Accuracy value if requirement needed
	· 

	
	
	NS MMW BS
	FFS
	· As NR non-AAS BS
	· Accuracy value if requirement needed
	· 

	
	Unwanted emissions
	
	
	
	
	

	
	Occupied bandwidth
	NR non-AAS BS
	FFS
	· The same principle with existing (99% power should be within CBW) can be reused or not for below 6GHz and above 6GHz respectively.
	· 
	· 

	
	
	NR 

AAS BS
	FFS
	· As NR non-AAS BS
	· For OTA TRP or directional requirement
	· 

	
	
	NS MMW BS
	FFS
	· As NR non-AAS BS
	· For OTA TRP or directional requirement
	· 

	
	ACLR
	NR non-AAS BS
	· 
	· If it is possible to reuse the same ACLR value (45dBc) for below 6GHz
	· 
	· No agreement yet but assume follow 37.104
· 45dBc at the antenna connector

	
	
	NR 

AAS BS
	· Follow eAAS
· TRP is used as a metric
	If it is possible to reuse the same ACLR value (45dBc) for below 6GHz
[Followings will be discussed in eAAS session]

· Measurement sampling grids.

· How to reduce the number of measurement points.
	· 
	· 45dBcm TRP agreed in eAAS
· Output power and beam steering conditions for requirement. Agreement is all TRXU at full power, beam conditions are still FFS
· 

	
	
	NS MMW BS
	· TRP is used as a metric. [9]
	· ACLR value from co-existence studies for above 6GHz.
· Output power and beam steering conditions for requirement.
	· 
	· 

	
	Mask
	NR non-AAS BS
	· 
	· SEM or UEM principle.

· Boundary between OOB and spurious domain.


	· 
	· 

	
	
	NR 

AAS BS
	· Follow eAAS
· TRP is used as a metric. [8]
	· As NR non-AAS BS
[Following will be discussed in eAAS session]

· Emission scaling for <6GHz.
	· 
	· 

	
	
	NS MMW BS
	· TRP is used as a metric. [8]

· Adopt 1MHz resolution bandwidth.

· FCC limit for mmWave and ACLR from co-existence studies can be considered as starting point.

· Do not used AAS emission scaling methodology for above 6GHz.
	· As NR non-AAS BS
	· 
	· 

	
	TX spurious emissions
	NR non-AAS BS
	
	· 
	· 
	· No agreements but assume same as 37.104

	
	
	NR 

AAS BS
	· Follow eAAS
· TRP is used as a metric. [8]
	· 
	· 
	· 

	
	
	NS MMW BS
	· Category A and Category B emission limits should be defined.

· TRP is used as a metric. [8]

· Adapt following resolution bandwidth;

· 10kHz for below 30MHz range.

· 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.

· 2nd harmonic for above 13GHz.
	· Whether to define conductive requirement for above 6GHz.

· Whether co-location related spurious emissions requirement is needed or can be excluded for above 6GHz.
	· 
	· 

	
	TX IM
	NR non-AAS BS
	None.
	· 
	· 
	· No agreement but assume follow 37.104

	
	
	NR 

AAS BS
	Follow eAAS
	· 
	· 
	· 

	
	
	NS MMW BS
	None.
	· Whether this requirement is needed or can be excluded for above 6GHz.
· Interference signal modelling (frequency offset, signal level, signal bandwidth)
	· 
	· 

	
	[New] In-band emission
	NR non-AAS BS
	None
	· If UL based in-band emission can be reused for BS.
· How to devise a requirement that is implementation agnostic
	· 
	· 

	
	
	NR 

AAS BS
	None
	· As NR non-AAS BS
	· 
	· 

	
	
	NS MMW BS
	None
	· As NR non-AAS BS
	· 
	· 

	RX
	REFSENS
	NR non-AAS BS
	none
	· Sensitivity for below 6GHz.
	· 
	· Methodology can follow 37.104, sensitivity value may be different.

	
	
	NR 

AAS BS
	Follow eAAS
	· Sensitivity for below 6GHz.
	· 
	· Spatial method can follow eAAS, sensitivity value may be different

	
	
	NS MMW BS
	FFS
	· If same concept (vender declares the direction range to meet the requirement) can be reused  for above 6GHz or different concept
· Used metric (EIS or TRS)

· How to decide EIS or TRS value

· 
	· 
	· 

	
	Dynamic range
	NR non-AAS BS
	FFS
	· If it is possible to reuse the same dynamic range for below 6GHz.
	· 
	

	
	
	NR 

AAS BS
	FFS
	· As NR non-AAS BS
	· 
	· OTA methodology can follow eAAS

	
	
	NS MMW BS
	FFS
	· Study what are needed parameters to decide required dynamic range for above 6GHz.
	· 
	· 

	
	In-channel selectivity
	NR non-AAS BS
	FFS
	· If multiple numerology should be assumed

· 
	· signal modelling (frequency offset, signal level, signal bandwidth)
· Spatial averaging etc.
	· 

	
	
	NR 

AAS BS
	FFS
	· If multiple numerology should be assumed

· Directions of wanted signal and unwanted signal.
· Spatial considerations
	· As NR non-AAS BS
	· OTA methodology can follow eAAS

	
	
	NS MMW BS
	FFS
	· If multiple numerology should be assumed

· Directions of wanted signal and unwanted signal.
· Spatial considerations
	· As NR non-AAS BS
	· 

	
	ACS and narrow-band blocking
	NR non-AAS BS
	
	· 
	· 
	· No agreements but should follow 37.104

	
	
	NR 

AAS BS
	Follow eAAS
	· 
	· 
	· OTA and spatial aspects follow eAAS

	
	
	NS MMW BS
	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.
	· 

	
	Blocking
	NR non-AAS BS
	FFS
	· 
	· Blocking signal modelling (frequency offset, signal level, signal bandwidth).

· 
	· In general follow 37.104

	
	
	NR 

AAS BS
	Follow eAAS
	· For below 6GHz and above 6GHz respectively:

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

· How to set OTA test
	· Blocking signal modelling (frequency offset, signal level, signal bandwidth).

· 
	· OTA and spatial aspects follow eAAS

	
	
	NS MMW BS
	
	· For below 6GHz and above 6GHz respectively:

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

· Blocking interference level reference point for above 6GHz (conducted or radiated)
	· 

	
	RX spurious emissions
	NR non-AAS BS
	
	· If it is possible to reuse the same spurious limits for below 6GHz.

· 
	· 
	· In general follow 37.104

	
	
	NR 

AAS BS
	Follow eAAS
	· If it is possible to reuse the same spurious limits for below 6GHz.
	· 
	· OTA and spatial aspects follow eAAS

	
	
	NS MMW BS
	
	· How to decide spurious limit levels for above 6GHz.

· How to decide lower and upper frequency limits for above 6GHz
	· 
	· If all OTA do we need spate Tx and Rx emissions?

	
	RX IM
	NR non-AAS BS
	FFS
	· 
	· Interference signal modelling (frequency offset, signal level, signal bandwidth)
	· In general follow 37.104

	
	
	NR 

AAS BS
	Follow eAAS
	· 
	· Interference signal modelling (frequency offset, signal level, signal bandwidth)
	· OTA and spatial aspects follow eAAS

	
	
	NS MMW BS
	
	· How to decide interference signal modelling for above 6GHz

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

	Other
	[New] Beam related NR specific
	NR non-AAS BS
	· Not needed as conducted only
	· 
	· 
	· 

	
	
	NR 

AAS BS
	· Follow eAAS
	· 
	· 
	· 

	
	
	NS MMW BS
	· Beam characteristics are included in the RAN4 scope.
	· Necessity of the beam related new requirements.

· If needed, how to specify.
	· 
	· 


3 Summary
The NR BS RF status table has been updated so that the 3 type of NR BS are clearly separated, agreements for each have been separated and placed in separate rows.
The intention is that this new format is used to capture the status and misunderstandings between BS types will be avoided.
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