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Introduction

In RAN4#81, WF on NR BS specific new requirements was approved. In the WF, it was agreed that RAN4 will discuss the necessity of the potential NR specific beam related requirements.

In this contribution, we discuss the potential NR BS specific beam related requirements.
Discussion
In the WF [1], plan for NR BS specific new requirements discussion was agreed. Following are scheduled for this AH:

· For NR BS with mm Wave, interested companies present the potential NR specific beam related requirements.
· For NR BS with mm wave, interested companies provide the Pros/Cons of each potential NR specific beam related requirements. At least for requirements had been presented until RAN4#81 (listed in the next slide). Pros/Cons will be provided with the following point of view.
· Necessity for the network performance, standard specification, etc.
· Agree the WF of the list of potential candidate requirements, and summarized Pros/Cons of each potential candidate requirement.
Presented potential beam related requirements until RAN4#81 are listed below.

· Side lobe suppression ratio [2, 5]
· Null suppression [3]
· Steering tracking capability [4]
· Steering angle step size [4]
· Steering angle range [4]
As we think above list covers the potential NR specific beam related requirements well, we provide the pros and cons for each potential requirement with the network performance and standard specification points of view.
	Side lobe suppression ratio:

· PRO (network performance/standard specification)

· Guarantee the worst case side lobe performance (in ideal environment)

· CON (network performance)

· 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.

· CON (standard specification)

· 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

	Null suppression:

· PRO (network performance, standard specification)

· Guarantee the worst case null suppression performance (in ideal environment)

· CON (network performance)

· Even in ideal environment, impact of null 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. Null suppression ratio does not seem important factor.

· CON (standard specification)

· Null 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
· Null suppression generally requires specific implementation of digital beam forming limiting other types and beamforming implementations

	Steering tracking capability:

· PRO (network performance)

· Mobility should be supported by NR BS.

· Steering tracking capability may be required to support mobility.
· PRO (standard specification)

· It would be required to specify the steering control procedure.
· CON (network performance, standard specification)

· Beam steering capability may not always be required to support mobility (e.g., cell splitting, hot spot scenarios).

	Steering angle step size:

· PRO (network performance, standard specification)

· This provides information on maximum steering angle error (when controlled perfectly).
· CON (network performance)
· . Beam steering capability may not always be required (e.g., cell splitting, hot spot scenarios)
· CON (standard specification)
· Appropriate steering angle step size depends on beamwidth, BS-UE distance, etc.

· It would be difficult to decide a steering angle step size requirement applicable to all scenarios and configurations.

	Steering angle range:

· PRO (network performance, standard specification)

· This provides information on applicable coverage area.
· CON (network performance)

· Required steering angle range depends on deployment scenario.

· It is difficult to decide the requirement applicable to all scenarios.

· CON (standard specification)

· This should be covered by OTA requirements compliance range (discussed in eAAS).

· No need to specify separately here. 


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 tracking requirement may be needed to specify the steering control procedure and steering angle range should be covered by the OTA requirements compliance range (now discussed in eAAS).
Conclusion
In this paper, we summarized pros and cons of the potential NR BS specific beam related requirements.
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