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1    Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN-NR#2 meeting, A WF on unwanted spatial emissions for NR was approved in R4-1706972 [1]. We propose that some declarations related to unwanted spatial emissions should be included in the scope of RAN4 specifications for NR BS in Rel-15.
2    Discussion
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]According to the WF [1], there are agreements for unwanted spatial emissions requirements.
· Companies encourage to provide the view 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 should be discussed further 

· Option 1: Declaration for SLSR and FBR
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]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. 


For option1, we have presented contributions to discuss the necessity of SLSR and FBR requirements and how to define the requirement for 5G NR BS [2] [3] [4] [5] [6] [7]. In EUTRA, we could address the SLSR requirement in antenna performance specification outside 3GPP. However, since the antenna will be integrated in 5G NR BS at least for BS operating in mm-wave frequencies, we need to define the SLSR for 5G NR BS in 3GPP. The purpose is to suppress interference from same site or different sites. Our company has already defined some mandatory requirements for TD-LTE dual-polarized smart antenna to control the unwanted interference in the network. 
· Option 2: Declaration for “Emissions spatial mask”
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 
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The declaration is made for the widest available cell size provided by the BS 

For Opiton2, although emissions spatial mask may not reflect all spatial emissions outside the 3dB bandwidth, Side lobe level and FBR potential requirements can be combined into unwanted spatial emissions mask declaration. As stated in [8]
The difference is that option 1 declares an expected EIRP outside of the main lobe, and option 2 the mean radiated power outside of the main lobe. Option 2 is somewhat more meaningful and flexible than option 1.

· Option 3: Declaration for total radiated power outside of the 3dB beam width
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. 


[image: ]
For option3, it is that declared the total power that is radiated outside of the 3dB beam width. From our understanding, total power is an average value, so that it can't reflect the actual situation of specific direction.
We suggest the 5G NR BS should reflect the performance of unwanted spatial emissions，and the necessity of unwanted spatial emissions  has been fully discussed  in more than half a year. We should consider which option is more suitable for unwanted spatial emissions. From the perspective of operators, some operators prefer to know the BS performance about unwanted spatial emissions, it is more advantageous to operators of flexible deployment.
In order to reduce the complexity of the requirement defining for unwanted spatial emissions, it can be defined by some declarations related to unwanted spatial emissions, comprehensive analysis of the above three options, we suggest Option 2 should be selected for 5G NR BS in Rel-15.
Proposal: Option 2 should be selected for 5G NR BS in Rel-15.
3   Conclusions
In this paper, we provide our proposal on unwanted spatial emissions BS requirements: 
Proposal: Option 2 should be selected for 5G NR BS in Rel-15.
4   References
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]R4-1706972, WF on unwanted spatial emissions for NR, CMCC
R4-167437, Consideration on metric for 5G NR BS output power, CMCC
R4-1609726, Discussion on side lobe suppression ratio defining for 5G NR, CMCC
R4-1700161, Discussion on NR BS specific new OTA requirements, CMCC
R4-1703338, Discussion on the necessity of SLSR and FBR, CMCC
R4-1705236, Proposal on BS specific requirements for NR, CMCC
R4-1706554, Proposal on new BS requirements for NR, CMCC
R4-1706750, Declaration of out of beam emissions, Ericsson


image1.png
Intended coverage of
_ sector in which the
beam is transmitter

Mean power
transmitted towards
other sectors




image2.png
Unwanted directions set

Power ratio
between these
points declared

3dB beamwidth

Mean power within Mean power within
this range of angles this range of angles
declared declared

Option 1 Option 2 Option 3




