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1 Introduction
In the last meeting, a WF on the new BS beam related SLSR and FBR requirement was approved [1], where it pointed out the agreements as follows:
	SLSR and FBR
· 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 
Option 1:
· 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.

Option 2:
· Option2: Side lobe level and front to back ratio potential requirements can be combined into a “emissions spatial mask” declaration
· The declaration is made for the widest available cell size provided by the BS
· 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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Option 3:
· 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. 
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In this contribution, we will discuss this open issue further and give our views. 
2 Discussion
Whether to introduce the unwanted spatial emission declaration
If we don’t introduce the unwanted spatial emission, it’s hard to justify the performance of the NR BSs with same EIRP and different HPBW.  
For example, the AAS BS1 and AAS BS2 have same (or similar) EIRP but different HPBW as shown in figure 1. It can be observed that these two BSs also have similar maximum sidelobe EIRP, i.e. 10.58dBi for AAS BS1 and 10.98dBi for AAS BS2. It seems that BS2 has better performance (narrower beam). However, if we look at fiugre2 where it shows the case that beam peak direction is (90, 30). Still we could observe the same EIRP and different HPBW between the two beams, but the maximum sidelobe EIRP of AAS BS1 is 11.4dBi, while the maximum sidelobe EIRP of AAS BS2 is 22.7dBi. So if maximum sidelobe EIRP is considered, it seems that BS2 may be not a good choose. The EIRP values are summarised in table1 below. From this point of view, to introduce the unwanted spatial emission could guide the vender to focus more on the entire performance of BS (or antenna) but not only the main beam. 
Proposal 1:

It’s proposed to introduce unwanted spatial emission in RAN4.
Table 1, comparisons of the EIRP, HPBW and maximum sidelobe EIRP of AAS BS1 and AAS BS2

	AAS BS type
	Beam peak direction
	EIRP(dBi)
	HPBW(degree)
	Maximum sidelobe EIRP(dBi)

	AAS BS1
	In beam peak direction(90,0)
	24.03
	12.62
	10.58

	
	In beam peak direction(90,30)
	22.73
	14.4
	11.4

	AAS BS2
	In beam peak direction(90,0)
	24.03
	6.31
	10.98

	
	In beam peak direction(90,30)
	22.7
	7.2
	22.7
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Figure 1, the maximum sidelobe EIRP comparison of AAS BS1 and AAS BS2 in beam peak direction (90, 0)
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Figure 2, the maximum sidelobe EIRP comparison of AAS BS1 and AAS BS2 in beam peak direction (90, 30)

Options for unwanted spatial emission declaration
In antenna spec without beamforming, such as Recommendation on Base Station Antenna Standards by NGMN Alliance[2], the First Upper Side Lobe Suppression, Maximum Upper Sidelobe Level, Front-to-Back Ratio and Azimuth Interference Ratio are antenna RF requirements. In smart antenna spec with beamforming, such as smart antennas for TD-SCDMA digital cellular Mobile Communication Network Part 1: Antenna Array[3], the First Upper Side Lobe Suppression, Front-to-Back Ratio, Azimuth sidelobe level for UE specific beam (Narrowest intended beam) are antenna RF requirements. These antenna RF requirements could guarantee the network performance. For example, the First Upper Side Lobe Suppression is used to avoid distant interference between BSs, Azimuth sidelobe level is used to provide spatial orthogonality of MU-MIMO and FBR can limit interference between co-sited BSs.   
Option1 is proposed based on the above antenna RF requirements, hence such declarations could be considered as a reference of the network performance of BSs. For option2, it seems more like the antenna requirement Azimuth Interference Ratio, which is defined as the ratio of the desired power to undesired, interfering power of an antenna’s radiation pattern referenced to a given sector [2], except that out of cell power level doesn’t consider the desired part. It makes little sense only to consider the unwanted emission. To our understanding, a more reasonable way for option 2 is to declare both out of cell power level and in cell power level. 
For option3, as the out of beam power is not always undesired interfering power, in some cases it will be used for sector coverage beam. 
Based on above discussion, we prefer to consider option 1 as the declaration method of unwanted spatial emission. 
Proposal 2: 

      Consider option 1 as the declaration method of unwanted spatial emission. 
3 Conclusion
In this contribution we have following proposals:
Proposal 1:

It’s proposed to introduce unwanted spatial emission in RAN4.
Proposal 2: 

Consider option 1 as the declaration method of unwanted spatial emission. 
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