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1    Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]We have presented contributions to discuss the necessity of new requirements and how to define the requirement for 5G NR BS [1] [2] [3] [4], In last RAN4#82bis meeting, WF on NR BS specific requirements was approved in R4-1704353 [5].
In this contribution, we suggest SLSR and FBR should be included in the scope of RAN4 specifications for 5G NR BS.
2    Discussion
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]According to the WF [5], there are five potential requirements after several meeting discussion.
· For potential requirements No.1 to 5,  interested company continue to contribute based on [1].
· Note that No.6 in R4-1700273 will be removed as a candidate requirement.
· Additional comments received in on-line/off-line will be taken into account.
· Decide the requirement(s) to be specified (if needed) by RAN4#3-NR (June). After that RAN4 needs to continue the discussion on the detail of the requirement by November (if needed). 

	No.
	Potential requirements

	1
	Guarantee of several fluctuation(Beam stability)
R4-1700173

	2
	EIRP envelope curve
R4-1700173

	3
	Beam steering speed
R4-1700173

	4
	SLSR（Side lobe suppression ratio）
R4-1610576

	5
	FBR（Front-back-ratio）
R4-1700161


Table 1: 5G NR BS potential requirements
As stated in [1] [2] [3] [4], we summarize the necessity of SLSR and FBR, from the aspects of interference, RF characteristic and deployment demand.
· Necessity of SLSR and FBR
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The wanted signal is in the main lobe, while the radiate power at side lobe and direction other than main lobe is always unwanted. The side lobe may cause co-channel interference in the serving cell and the neighbouring cell. The back-lobe of antenna may cause cross-boundary coverage.
This kind of unwanted signal will cause co-channel interference both in the same cell figure 1 and neighbor cell figure 2. In order to achieve better system performance, we have a preliminary deterministic analysis about side lobe interference between serving site and neighboring site. The analysis parameters and results as shown in [4]. The results in figure 3 show that different side lobe level has different influence on SNR.
[image: ][image: ]
Figure 1: The interference of side lobe in serving cell                     Figure 2:  The interference of side lobe in neighbor cell

[image: C:\Users\cmri\Desktop\RAN#82bis\计划提交文稿\旁瓣抑制比\图片\旁瓣抑制比.PNG]
 Figure 3: The impact of SLSR on SNR
SLSR is important to guarantee good system performance. In order to minimize the interference of side lobe in serving cell or neighbour cell, BS should limit the side lobe radiated power. The following necessary points are stated in [4].
· When the steering angle gets large, some antenna arrays may have high power level side lobe and back lobe. If the power level of the side lobe is close to the main lobe, it will lead to the reduction of EIRP and the coverage performance. The interference of side lobe and back lobe should not be ignored, a threshold is needed to limit the output power of the side lobe and back lobe.
· For the multi-path case with digital beam forming, the side lobes were difficult to be handled. But for broadcast service, the beam will remain on side lobe suppression ratio of antenna pattern. Since this interference case may be more obvious and affect the network coverage performance, we need to consider the side lobe and back lobe interference for broadcast service.
· In multi-path environment, the multi-path reflection of side lobe is also more likely to be accepted by UEs from other sectors. If reflection path goes through a high power level side lobe, it will conduct more serious interference. In addition, less reflection environment is also very important in real network, such as rural scene.
Since the interference of side lobe and back-lobe leakage power has a certain probability in real deployment network. In order to guarantee the system performance, SLSR and FBR should be included in the scope of RAN4 specifications for 5G NR BS in Rel-15.
· Defining method
According to the manufacturing experience and design principle of the antenna array, following factors will affect SLSR: total number of array element, panel size, steering angle, beam width, the Antenna Gain, antenna configuration,    manufacturing process, etc. We have simulated and compared the value of SLSR and FBR with different factors. The simulation results show that there are many different types of side lobe and back lobe output products in Figure 4. Network deployment need the reference antenna side lobe and back lobe output power level, in order to meet the performance of the system. 
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Figure 4:  Antenna pattern simulation
We should consider to define SLSR and FBR as general minimum requirement or declaration requirement. Since SLSR and FBR are associated with the kind of base station and antenna array, for each base station type defines a minimum requirement may be challenging in RAN4. 
In order to make better progress in REL15, SLSR and FBR can be considered as manufacturer declaration requirement. Declaration requires less workload than defining the minimum requirement in RAN4, SLSR and FBR can be tested in standardized manner. We propose SLSR and FBR should be considered as declare requirements for 5G NR BS requirements in Rel-15. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal#1: SLSR and FBR should be considered as declare requirements for 5G NR BS requirements in Rel-15.  
3   Conclusions
In this paper, we summarize about the necessity of SLSR and FBR, and put forward the defining method for 5G NR.
[bookmark: _GoBack]Proposal#1: SLSR and FBR should be considered as declare requirements for 5G NR BS requirements in Rel-15.   
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