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1 Introduction
The open issue of NR BS Class was summarized in the WF[1] in previous meeting as follow.
	RF parameter
	Agreement
	comments

	BS classification
	Further investigate:

· if an alternative to MCL should be used for setting BS class related requirements

In initial phase consider introducing two BS classes, like i.e. Wide area and Local area BS classes in LTE 

Other BS classes are not precluded.
	

	ACLR
	Further investigate options:

· ACLR based on  TRP 

· ACLR based on EIRP (in centre of main beam)
	

	EVM 
	EVM is specified in centre of main beam
	

	Output power
	Further investigate options:


· TRP only

· EIRP (in the main beam) only

· Both TRP and EIRP (in the main beam)
	


This contribution gives some considerations on NR BS Class.
2 Discussion
In general, MCL is the key character when defining the radio environment and MCL was largely used as a criterion to define the BS classes for LTE, AAS and Relay. For these BS types, the conducts requirements are defined at the antenna connector and some of the conduct requirements are derived from MCL, where MCL is defined as the minimum distance loss including antenna gain measured between antenna connectors (UE and BS). We can see that the antenna gain of UE and BS are already involved and the antenna connectors are available.
2.1 BS classification for NR

From the experience of the LTE, some of the conduct requirements are based on the BS classification, and the requirements must keep the interference level as low as possible within the used band and on the adjacent bands, also should be low cost and small size but as the same time have high capacity, also allow flexible network planning to take most out of existing sites.  As always, some of these targets are contradictory. In addition, the importance is that the specification should keep simply and clear. This can be achieved if the required changes are carefully planned and implemented.  The chosen criteria for classification will mainly determine how simple and clear the changes will be.
Proposal 1. The chosen criteria for classification should make the specification keep simple and clear.
The problem for the NR BS classification is what criteria to use to separate classes. However, it is unclear for the BS classification issues in the WF that if an alternative to MCL should be for the whole NR frequency range including sub-6GHz and above 6GHz. 
2.1.1 Sub-6GHz

In the AAS specification, both conduct requirements (i.e. non-AAS requirements) and radiate requirements or OTA requirements were defined. The criterion for AAS BS classes is MCL defined as the minimum coupling loss between any TAB connector and the UE. In selecting these minimum coupling losses, it has been assumed that the antenna aperture for AAS BS is roughly similar to that for non-AAS BS. Similar with LTE, Some of the conduct requirements are depended on the AAS BS classes. The radiate requirements or OTA requirements are used to describe the BS spatial characteristics. These requirements have no corresponding non-AAS BS requirements. For the sub-6GHz NR BS, due to the frequency character is similar with the existing LTE frequency, and it can be foreseen that it will reuse the existing requirements of AAS as much as possible, although it needs to check the applicability of reusing existing co-existence and check the applicability of BS and UE beamforming[3]. Thus it is propose:
Proposal 2. It is proposed that the MCL can be still used as the criterion for sub-6GHz NR BS classes, adopting the same approach of AAS.
2.1.2 Above 6GHz

For the above 6GHz NR, things are different. High frequency (i.e. mm wave) will be used for the deployment, and higher frequency means higher propagation loss and higher integration. To compensate the loss, beamforming is required at both the BS and likely at the UE, as stated in [2] that such beamforming gain depends on beam configuration and may vary quite a bit for different implementations and target data rates for different UEs, makes difficult in practice. In addition, the UE beamforming capability may likely depend on UE category. 
Due to the higher integration for frequency above 6GHz NR BS, the antenna connector may not be available any more, which means it may difficult to define the requirements at the antenna connector. So far it is not clear that which types of requirements will be defined for NR BS requirements, especially for above 6GHz NR BS.
NR Base stations should consider the usage scenario of eMBB, mMTC and URLLC. Directly, the different base station types can be named according to the use scenarios such as eMBB BS. Also, we could look at the radio propagation environment, for example indoor hotspot, urban and rural environments.
However, it would be oversimplifying to say a BS is always high capacity when the BS located in different scenarios, we take LTE for example, local area BS is not always high capacity used in office and wide area BS is not low capacity used in rural environment.  Wide area BS can also be used for indoor coverage and local area BS can also be used outdoors – plenty of other variations can be easily found.  All this means that it would be difficult to define base station classes separately for each use scenario or BS type. 
Output power may be used as a criterion. For NR BS, the maximum output power may be defined as TRP or EIRP or both from the WF, where the beamforming feature is involved. However, defining a maximum limit for output power will lead to other problems. Too low limit for output power will restrict network planning, and too high limit will easily lead to tough interference requirements and restrict product design even for lower power products. In addition, the antenna related parameters such as beam direction are generally declared by the manufacturer.

For different radio environments, it seems coupling loss (CL) between BS and UE is the key character when defining the radio environment. One possible alternative to MCL for the two initial NR BS classes are high-CL BS class and low-CL BS class, based on the minimum distance between antennas (BS and UE), also including the antenna beamforming gains.

3 Conclusion

In the paper, we provide some further some considerations on NR BS Class. For the criteria selecting, it should make the specification simple and clear, or the specification will cause confusion. Due to the large frequency span or NR BS (from 700MHz to up to 100GHz), the frequency characters are different for low frequency and high frequency. Considering the high integration of the high frequency, the antenna connector may not available any more, which mean the MCL. In addition, it is not clear so far that which types of requirements will be defined, especially for above 6GHz NR BS. Therefore it is propose:
Proposal 1. The chosen criteria for classification should make the specification keep simple and clear.

Proposal 2. It is proposed that the MCL can be still used as the criterion for sub-6GHz NR BS classes, adopting the same approach of AAS.
For above 6GHz NR BS classifications, considering the antenna connector may not available, One possible alternative to MCL for the two initial NR BS classes are high-CL BS class and low-CL BS class, based on the minimum distance between antennas (BS and UE), also including the antenna beamforming gains.
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