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Introduction

In the last RAN4 NR#2 meeting, WF on unwanted spatial emissions for NR was agreed. 
In this contribution, we review the potions proposed in the WF and provide our view on the unwanted spatial emission requirements for NR.
Discussion
In the RAN4#83 meeting in Hangzhou, WF on new BS requirements [1] was agreed.
Agreements in the WF are shown below.
· Companies encourage to provide the views which is best option. Other options are not precluded. 

· In RAN4#84 meeting( Aug, 2017 ), whether to introduce the unwanted spatial emission declaration will be decided. If the unwanted spatial emission declaration is introduced, one of options related to unwanted spatial emissions should be selected for 5G NR BS in Rel-15

· A note will be added to capture that radiated power outside of the beam/cell is not the only factors which is relate to system performance and for some types of MIMO/beamforming, minimizing radiation in other directions may not maximize throughput performance

· The specific wording for the note shold be discussed further

Based on the agreement, it is expected that RAN4 finalize the discussion on unwanted spatial emission requirements for NR in this meeting.

The options proposed in the WF are investigated below.

Option1: 
· SLSR and FBR should be included as declarations  for 5G NR BS in Rel-15
· The declaration for Maximum sidelobe direction set, Maximum sidelobe EIRP, Maximum rearward radiation direction set and Maximum rearward radiation EIRP can be defined as:  
	· Declaration identifier
	· Declaration
	· Description

	· D9.xx
	· Maximum sidelobe direction set
	· The direction set where the maximum sidelobe EIRP is found. 

	· D9.xx
	· Maximum sidelobe EIRP
	· The EIRP at Maximum sidelobe direction set.

	· D9.xx
	· Maximum rearward radiation direction set
	· The direction set where the maximum rearward radiation EIRP is found. 

	· D9.xx
	· Maximum rearward radiation EIRP
	· The EIRP at Maximum rearward radiation direction set.


Comments on option 1.

· It is difficult to declare the maximum sidelobe direction set/rearward radiation direction set and corresponding EIRP values.
· In rel-13 AAS, EIRP accuracy direction set is declared. It is the set of directions where EIRP accuracy requirement is satisfied. The conformance is examined for the narrowest and widest beam. It is expected that good accuracy is obtained at the center direction but poor accuracy is obtained at the edge direction. It is also expected that EIRP accuracy direction set for any beam is included in the direction set for the widest beam and includes the set for the narrowest beam.

However, this does not apply for the sidelobe direction set/rearward radiation direction set. It does not seem realistic to declare the direction sets and the maximum EIRP values.
· Maximum EIRP value may be observed at a certain direction. Direction set may not be appropriate.
Option2: 
· Side lobe level and front to back ratio potential requirements can be combined into a “emissions spatial mask” declaration
· The declaration for option 2 is shown as follows: 
	Out of cell directions set
	The set of directions that lie outside of the wanted cell

	Out of cell power level 
	the mean radiated power outside of the wanted cell


· The declaration is made for the widest available cell size provided by the BS
 Comments on option 2.

· Our understanding on this option.

· Out of cell directions set: It does not relate to the unwanted emission level

· Out of cell power level: It depends on the beam and it is not possible to declare the out of cell power applicable to any beam. The declaration cannot be used for the minimum requirements.

Option3: 
· Declared The total power that is radiated outside of the 3dB beamwidth within the context of the NR   declarations (assuming similar declarations to AAS with this addition)
· The declaration of option3 is out of beam power
	Out of beam power 
	The mean power that is radiated outside of the 3dB beamwidth. Declared for every beam identified in D9.3. 


Comments on option 3.

· Declaration based on this option is possible, however it does not guarantee anything for a beam which is not declared. The declaration cannot be used for the minimum requirements.
From above discussion, it is obvious each option has issue on declaration or applicability for undeclared beams. On top of that, we have concern on having unwanted spatial emission requirements as we explained in our contribution [2] submitted to RAN4 NR#2.

It is known that good unwanted spatial emission level does not always lead to the good cell performance such as cell throughput.  If cell performance is victimized for the unwanted spatial emission it does not make sense.
As a conclusion, we do not support any of three options. We propose not to have unwanted spatial emission requirements.
Conclusion
We reviewed three options in the agreed way forward and found each option has issue on declaration or its applicability for undeclared beams. On top of that, we have concern on having unwanted spatial emission requirements.

Proposal:

RAN4 does not specify unwanted spatial emission requirements
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