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1. Introduction
RAN4 is discussing new potential NR BS specific requirements since few meetings. Some potential requirements were discussed during RAN4#82bis and RAN4#83 meetings [1 – 10]. At the last RAN4#83 meeting held in Hangzhou, another way forward was agreed [11]. Currently under discussion are proposals listed in Table 1.

Table 1. Proposed NR BS new requirements [11]
	No.1
	Guarantee of several fluctuations

	No.2
	Beam steering/switching speed

	No.3
	SLSR and FBR



In this document, we discuss and provide our views on the proposed NR BS new requirements, open points and options from way forward [11].
2. Discussion
In this section, we discuss issues of potential new requirements, open points and options from way-forward [11].
2.1 Guarantee of several fluctuations
The intention of this new parameter is to ensure that calibration methods for amplitude and phase precision and stability which are essential for high beamforming accuracy are maintained during the life time of the product and different environmental conditions.  
In principle, all RAN4 core requirements are specified to apply over life time of operation of the product with different conditions and this is implied by the 3GPP standards. Therefore, 3GPP does not need to include any new parameters related to aging process. The effects of aging and changing environment conditions such as temperature will be mitigated in NR systems with beamforming techniques by complex calibration schemes. The products should be designed to meet the core requirements during the foreseeable operating life.
Observation 1: In principle, all RAN4 core requirements are meant for whole life time of product operation with different environmental conditions. 
In way forward [11] companies are encouraged to provide their views which is best option:
· Option 1: clarify in the spec that core requirements are intended to be met over the life time of the product.
· Option 2: capture the justification in NR WI TR that “additional clarification in the spec is not needed, since it is applied for all the RAN4 spec without any additional clarification”
Considering above justifications and observations 1 and 2 above, we think that option 2 is appropriate to address Guarantee of several fluctuations. 
2.2 Beam switching speed
We agree that beam switching speed is important parameter for serving UEs with high quality. However, we should analyse this parameter from system level perspective by considering complexity and differentiation of future NR products and architecture. 
From system perspective selection of best beam for transmitting or receiving operation in a timely manner could be treated as part of the whole scheduling process which was never specified in 3GPP. This was always vendor specific capability and operator specific requirement which allow for introducing novel methods and drive competitiveness in the market. The beam switching speed depends on many system level factors and is related to final QoS methods rather than to 3GPP compliance issues.    
Observation 2: Beam switching speed could be treated as part of scheduling process which was never specified in 3GPP.
	From complexity and differentiation of NR products perspective we can observe that beam switching speed depends strongly on technical design and product architecture. Beam switching in timely manner will be not only required due to following (or tracking) UE mobility or switching between UEs but also to monitor beam’s quality before changing serving beam. The monitoring and best beam selections depend strongly on beamforming architecture: analog, digital and hybrid which are encompassed by different vendor specific beamforming algorithms. The beamforming algorithms could be treated as BB and RRM aspects which include also CSI processes. Therefore, specifying beam switching speed which takes into account the processing time of beamforming algorithms could not be possible and could limit the vendor competitiveness in this aspect. “Pure” RF switching time could be no problem as should be below 100ns, the problem could be when we take into account whole beamforming process which depends on so many BB/RRM and architecture options. 
We agree that analog BF is the most critical BF architecture for beam switching time because it requires to switching between many beams for monitoring and best beams pair selection. However, even with analog BF we can talk on many different antenna options, algorithms and other scheduling related aspects which could affect the beam switching speed. Specifying this parameter in 3GPP standard could limit the introduction of new methods which in final step could guarantee expected high QoS with lower than minimum specified switching speed.    
Observation 3: Beam switching speed includes RF, BB and RRM aspects and depends on BF architecture and antenna types and specifying this parameter could be impossible due to so much product differentiation. 
2.3 SLSR and FBR
	In our opinion declaring SLSR and FBR of antenna systems similarly depends on the factors described in section 2.2. SLSR and FBR of antenna pattern depends on BF algorithms and BF architectures. The beam pattern depends strongly on multi antenna transmission schemes shown in [10]. When we take into account also different possible families of BF algorithms for comparison like grid-of-beams, maximum gain and zero-forcing, the final antenna pattern and their related SLSR and FBR could be very different even though UE QoS could be maintained in satisfactory level for all solutions. For example SLSR level for zero-forcing scheme could be very large but the intention of this scheme is to construct the antenna pattern to steer the pattern nulls towards the interfering UEs when side-lobe level in this moment is not important. Further, sidelobe levels are reduced by using common techniques such as amplitude tapering.
We would like also to take into consideration that inter and intra cell interferences are controlled by different interference management methods which are also vendor specific and level of SLSR or FBR could also depend on these schemes which could adopt BF algorithms to given system level situation by inter cell beams coordination etc. 
From testing perspective Measuring SLSR and FBR OTA performance in anechoic chamber could not be relevant when we take into account real propagation channel and for example effects of angular spread for beamforming gain. These factors could aggravate significantly SLSR and FBR level in practical environment.
Observation 4: SLSR and FBR or the parameters according to [11], pages 7-9, depend strongly on many aspects including BF architectures and algorithms with amplitude tapering, antenna types, interference management schemes on system level and real propagation channel impact; so declaring these parameters could be very difficult considering a large number of combinations.
	
3.  Conclusion
In this document, we discuss and provide our views on the proposed NR BS new requirements, open points and options from way forward [11]. We have made following observations:

Observation 1: In principle, all RAN4 core requirements are meant for whole life time of product operation with different environmental conditions. 
Observation 2: Beam switching speed could be treated as part of scheduling process which was never specified in 3GPP.
Observation 3: Beam switching speed includes RF, BB and RRM aspects and depends on BF architecture and antenna types and specifying this parameter could be impossible due to so much product differentiation. 
Observation 4: SLSR and FBR or the parameters according to [11], pages 7-9, depend strongly on many aspects including BF architectures and algorithms with amplitude tapering, antenna types, interference management schemes on system level and real propagation channel impact; so declaring these parameters could be very difficult considering a large number of combinations.
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