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1    Introduction
We have presented contributions to discuss the SLSR and FBR for 5G NR BS [1] [2] [3], and proposed that SLSR and FBR should be included in the scope of RAN4 specifications for 5G NR BS. In last RAN4#82 meeting, WF on NR BS specific requirements was approved in R4-1702042 [4].
In this contribution, we further discussion the necessity of SLSR and FBR. 
2    Discussion
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]According to the WF, potential requirements (No.1 to 6) and Pros/Cons of each are summarized.
	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]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

	6
	multi-beam signal quality and spatial selectivity for spatial requirements.R4-1700221


                                                            Table 1: 5G NR BS potential requirements
· In RAN4#82bis April 2017, interested companies are encouraged to solve and/or mitigate Cons of No.1 to 6 presented in R4-1700273 and R4-1701699, in terms of following views.
· [bookmark: _GoBack]Any solutions to overcome Cons whose possibility is not clear.
· Any solutions to minimize Cons which have negative impact on testability such as the number of test.
· Any advantages, motivation and demand for the introduction of the requirements even with the Cons.
Introducing the SLSR and FBR, the following necessary points also need to be considered.
· 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 coverage performance. The interference of side lobe and back lobe should not be ignored, requirement is needed in order to limit the output power of the side lobe and back lobe.
· For the multi-path case with digital beam forming, the side lobes are 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 serious 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 likely to be received by other sectors UE. If reflection path goes through a high power level side lobe, it will generate more serious interference. In addition, we can't ignore less-path reflection environment, such as rural scene.
· [bookmark: OLE_LINK27][bookmark: OLE_LINK28]We have a preliminary deterministic analysis about side lobe interference between serving site and neighbouring site. The analysis parameters and results as shown in table 2 and figure1. Analysis results show that different side lobe levels have different influence on SNR. When the UE in the service area far point, UE is more vulnerable to the interference from other site side lobe. Interference from side lobe can cause the deterioration of SNR.
	Carrier Frequency
	30GHz

	ISD
	200m

	Channel model
	3gpp 38.900, Umi-street canyon

	BS Tx power
	43dBm

	BS Antenna Gain
	24dBi

	BS antenna height
	10m

	UE antenna gain
	9dBi

	UE antenna height
	1.5m

	NF
	10dB

	SLSR
	15dB,10dB,5dB


                                                             Table 2: Analysis parameters
[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 1: The impact of SLSR on SNR
· In RAN4#82bis April 2017, companies are encouraged to answer on the following questions presented in R4-1701160, for each potential requirement. 
1 Is the proposal aimed at systems below 6GHz or above 24GHz?
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For SLSR and FBR, they are not only aimed at systems above 24 GHz, but also below 6 GHz. New NR band (3.3 to 4.2GHz, etc.) of BS will be multi-antenna array system. It would be useful to capture requirements in both below 6GHz and above 24GHz.
2 What is the underlying concern about system performance that the requirement is aiming to capture?
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK23][bookmark: OLE_LINK24]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. Since the interference of side lobe and back-lobe leakage power has a certain probability in real deployment network, as stated in this contribution, the impact of side lobe and back lobe can be evaluated through deterministic analysis.
3 Why is it useful or necessary to capture this requirement/parameter in a 3GPP standard? Can and should the requirement be tested in a standardized manner? 
The integration design of 5G NR BS will cause it unable to test the performance of antenna independently. Considering the characteristics of beam forming may affect interference suppression, steering tracking capability, etc., 5G NR BS OTA should consider introducing antenna beam forming related requirements, such as SLSR and FBR. SLSR and FBR should be included in the scope of RAN4 specifications for 5G NR BS. SLSR and FBR can be tested in standardized manner, just as ACLR test method, we can get the requirements of side lobe and back lobe through the 3D test.
4 Are we aiming at general requirements that can be applied to any kind of BS or at requirements relating to particular types?
As stated in [2][3], SLSR and FBR are associated with the kind of base station antenna. Defining requirement for each base station type in RAN4 may be challenging, we could consider to define SLSR and FBR as general minimum requirement or declaration requirement.
5 [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Is it really a requirement that is targeted or rather a standardized method of declaration and testing?
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]The introduction of the target of SLSR and FBR can be defined as a requirement. The possibility of defining SLSR and FBR as declaration requirement is not precluded. We suggest introducing OTA requirements SLSR and FBR for 5G NR BS in Rel-15.
6 Does the proposed requirement represent an RF, an RRM, a demod or some new category?
The SLSR and FBR reflect the characteristics of RF antenna, and they represent the RF requirement.
SLSR and FBR are traditional antenna requirement, and 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. From the point of the network deployment of operators, SLSR and FBR should be included in the scope of RAN4 specifications for 5G NR BS in Rel-15.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal#1: SLSR and FBR should be included in the scope of RAN4 specifications for 5G NR BS in Rel-15.
3   Conclusions
In this paper, we summarized about the necessity of SLSR and FBR, and answer on some questions presented in WF [4].
Proposal#1: SLSR and FBR should be included in the scope of RAN4 specifications for 5G NR BS in Rel-15.
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