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Introduction

In RAN4 NR ad-hoc in Spokane, a WF on NR BS specific new requirements was approved. In the WF, it was agreed that RAN4 will continue to discuss the Pros/Cons of potential NR specific beam related requirements.
In this contribution, we discuss the potential NR BS specific beam related requirements.
Discussion
In RAN4 NR ad-hoc in Spokane, RAN4 discussed potential NR specific beam related requirements and agreed a WF [1] as below. 

· In RAN4#82, February 2017;
· Interested companies continue to provide the Pros/Cons of each potential NR specific beam related requirements (No.1 to 6) listed in the previous slide.
· Identify Pros/Cons of each potential candidate requirement.
· Discuss (and down select if possible) the requirement(s) to be specified in the first Rel-15 NR spec from the listed in the previous slide.
· Details of the requirement(s) will be discussed in WI phase.
·  Note: If any, It is not precluded to propose new requirement(s) other than listed.
The potential NR specific beam related requirements mentioned in the WF is as below.

Table 1 List of potential requirements

	No.
	Potential requirements
	Proposed by

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

	2
	EIRP envelope curve
R4-1700173
	NTT DOCOMO

	3
	Beam steering speed
R4-1700173
	NTT DOCOMO

	4
	SLSR（Side lobe suppression ratio）
R4-1610576
	CMCC

	5
	FBR（Front-back-ratio）
R4-1700161
	CMCC

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


We provide the pros and cons for each potential requirement as below.

	Guarantee of several fluctuation(Beam stability):
· CON

· Fluctuation of the performance is not NR BS specific issue. No need to specify new requirements on it.

	EIRP envelope curve:
· CON

· Minimum EIRP level in the area is a parameter to guarantee the NW service quality. Gap between peak and valley can be used to estimate the minimum EIRP level. However, minimum EIRP level is not a parameter to be specified. Required minimum EIRP level depends on the deployment scenario. 

· Gap between peak and valley itself does not determine the NW service quality.

	Beam steering speed:

· PRO

· Mobility should be supported by NR BS.

· Steering tracking capability may be required to support mobility.
· CON

· Beam steering capability may not always be required (e.g., cell splitting, hot spot scenarios). Therefore, specifying mandatory requirements is not appropriate.

	Side lobe suppression ratio:
NEC has already showed its view on this potential requirement in [2]. It is copied below.
· PRO
· Guarantee the worst case side lobe performance (in ideal environment)

· CON

· Even in ideal environment, impact of side lobe suppression on statistical performance (throughput, etc.) is not clear (it would depend on the scenario)

· In real multi-path environment, target beam pattern is not always seen as one main lobe and side lobes. Side lobe suppression ratio does not seem important factor.

· Side lobe suppression ratio depends on the antenna configuration (e.g. number of antenna elements, element antenna pattern, beam width, etc.) 
· It would be difficult to decide an appropriate requirement applicable to all configurations 
· Side lobe suppression techniques generally involve digital beam forming and control which are implementation specific and will limit different types of Beamforming implementations from being applicable to NR BS system. Different types of beamforming implementations have different target benefits

	FBR(Front-back-ratio):
·  

	Multi-beam signal quality and spatial selectivity for spatial requirements:
· CON

· Performance would depend on the condition.

· It is difficult to consider the worst case condition and minimum requirements. MU-MIMO can be avoided if the condition is not good.


NEC generally thinks beam forming is an implementation matter and it is difficult to specify the minimum requirements applicable for all configurations/scenarios or it is not clear how much benefit we can obtain by specifying most of the potential beam related requirements above. Therefore, we think vendor declaration rather than specifying the minimum requirements would be the appropriate way to treat them.

However, among the potential requirements, NEC thinks steering speed requirement is worth studying further to specify the steering minimum requirement parameters.
Conclusion
In this paper, we summarized pros and cons of the potential NR BS specific new requirements.
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