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1. Introduction

Some WFs on BS RF requirements were approved in the last meetings [1-5]. This contribution summarizes current SI status for each BS RF requirement.
2. Discussion
Some WFs on BS RF requirements were approved in the last meetings [1-5]. Most of the RF requirements are affected by a lot of fundamental factors specified in physical layer. Regarding EVM, for example, not only modulation order but also sub-carrier spacing (numerology) etc. will affect EVM values. Furthermore, the impact of those factors would depend on operating scenarios (e.g., eMBB, URLLC), spectrum ranges (e.g, sub-6GHz, 28 GHz) and so on. If we specify RF requirements taking all possible patterns into account in the Rel-15 WI phase, RAN4 workload will obviously fall into bankruptcy (the detail is described in [6]). Therefore, we need to clarify which one(s) of each fundamental factor specified in physical layer (e.g., modulation, sub-carrier spacing) are assumed for the initial NR specs in advance in order to complete the Rel-15 WI timely.

Observation 1: It needs to be clarified which one(s) of each fundamental factor specified in physical layer (e.g., modulation, sub-carrier spacing) is(are) assumed for the initial NR specs in advance in order to complete the Rel-15 WI timely (see [6]).
On top of that, we need to discuss parameters (e.g., NF, SNDR) to specify each RF requirement with consideration of the feasibility in parallel. This contribution motivates to clarify which elements will affect each requirement, which is summarized in Table 1. Note that if there is any update and/or missing content, this table will be revised during this RAN4#1-NR meeting accordingly.
Observation 2: On top of observation 1, parameters (e.g., NF, SNDR) to specify each RF requirement with consideration of the feasibility should be discussed in parallel.
Table 1: Status of BS RF requirements
	
	Requirement
	Status in the SI

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

	General
	BS class
	· 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.

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

	
	Output power dynamics
	FFS
	· Whether this requirement is needed or can be excluded
 for above 6GHz.
· If the same dynamic range can be reused for below 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
	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
	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).
	· Frequency error accuracy value.

	
	EVM
	· 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
· 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 for below 6GHz and above 6GHz respectively.

	
	TAE
	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

	
	DL RS power
	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

	
	Unwanted emissions
	
	
	

	
	Occupied bandwidth
	FFS
	· The same principle with existing (99% power should be within CBW) can be reused or not for below 6GHz and above 6GHz respectively.
	· For OTA TRP or directional requirement

	
	ACLR
	· TRP is used as a metric. [9]
	· 


· If it is possible to reuse the same ACLR value (45dBc) for below 6GHz
· ACLR value from co-existence studies for above 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.
· 
	· 

	
	Mask
	· 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.
	· SEM or UEM principle.
· Boundary between OOB and spurious domain.
[Following will be discussed in eAAS session]
· Emission scaling for <6GHz.
	· 

	
	TX spurious emissions
	· 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;
· 9kHz for 300 MHz to 6GHz on conducted.
· 30MHz for 300 MHz to 6GHz on OTA.
· 30MHz for above 6GHz.
· Upper frequency limit;
· 5th harmonic for 300 MHz to 6GHz.
· 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
	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
	None
	· If UL based in-band emission can be reused for BS.
· How to devise a requirement that is implementation agnostic
	· 

	RX
	REFSENS
	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
· Sensitivty for below 6GHz.
	· 

	
	Dynamic range
	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.
	· 

	
	In-channel selectivity
	FFS
	· If multiple numerology should be assumed
· Directions of wanted signal and unwanted signal.
· Spatial considerations
	· signal modelling (frequency offset, signal level, signal bandwidth)
· Spatial averaging etc.

	
	ACS and narrow-band blocking
	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
	FFS
	· 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
	FFS
	· If it is possible to reuse the same spurious limits for below 6GHz

.
· How to decide spurious limit levels for above 6GHz.
· How to decide lower and upper frequency limits for above 6GHz
	· 

	
	RX IM
	FFS
	· 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
	· Beam characteristics are included in the RAN4 scope.
	· Necessity of the beam related new requirements.
· If needed, how to specify.
	· 


3. Conclusion
This contribution summarized current SI status for each BS RF requirement. RAN4 should aim to move “Topic being addressed” to “Outcome” during SI phase as much as possible. Note that if there is any update and/or missing content, this table will be revised during this RAN4#1-NR meeting accordingly. Based on this table with agreements in RAN4#82, the corresponding TP will be provided and approved in February.

Proposal: The table is agreed

Proposal: RAN4 should continue to discuss according to the table. Note that some outcome which was agreed in this meeting may be missed in the table. In that case, RAN4 should follow the agreed documents for each requirement. Missing contents will be updated in the RAN4#82 meeting.
References

[1] R4-168796, “Way forward on BS RF requirements for NR”, Nokia, RAN4#80bis, October 2016
[2] R4-1610923, “Way forward on BS RF requirements for NR”, Nokia, RAN4#81, November 2016
[3] R4-1610632, “Guidance on how to contribute to each session for NR and eAAS”, Ericsson, RAN4#81, November 2016
[4] R4-1610921, “Way forward on in-band requirements for NR”, Nokia, RAN4#81, November 2016
[5] R4-1610576, “WF on NR BS specific new requirements”, NTT DOCOMO, INC., RAN4#81, November 2016
[6] R4- 1700181, “Consideration on parameters in physical layer to be assumed for Rel-15 RAN4 NR specifications”, NTT DOCOMO, INC., RAN4#1-NR, January 2017
[7] R4-1610800, “WF on OTA requirement compliance range”, NTT DOCOMO, INC., RAN4#81, November 2016
[8] R4-1610387, “AAS WI: Agenda and meeting minutes for Monday evening ad hoc”, Huawei, RAN4#81, November 2016
[9] R4-168872, ” Way forward on OTA ACLR definition”, Ericsson, RAN4#80bis, October 2016
�Question to Tom.


Why do you think this may be able to be excluded for mm wave?


�Maybe we do not need to consider this given the conclusion about reuse of requirements below 6GHz


�According to the agreement about requirements below 6GHz, it should be the same ?


�I agree, my understanding is we agreed to use same as eAAS 9which is 45dBc)


�We agreed that would have option of conducted below 6GHz – or maybe I misunderstand the point 


�As per WF being discussed they are different


�Question to Tom


Why do you think this may be able to be excluded for mm wave?


�Do we really need to discuss TRS ?


DCM) Not our preference, but have we agreed officially?


�Should be reused according to the agreement


�Should be used accordint to the agreement


�Above 6GHz do we need this as all OTA so how to distiuis Tx and Rx?





