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1.
Introduction

During RAN4#80 some discussions regarding the additional requirements for OTA such as EVM, spurious emissions, reference sensitivity, minimum sensitivity method and blocking were held.  In particular, during the discussions on EVM it became clear that there may be a need to state the requirement slightly differently than beams depending on their intended usage. [1] describes “user specific beams” and “non user specific beams” in further detail.  In order to create appropriate requirements and specifications it may be useful to first define or classify different types of beams according to their usage characteristics.  One example of usage characteristics is if the beam is optimized to transmit to one user to maximize beam forming gain rather than transmitting to multiple users without beamforming.  This would also allow the flexibility to not become restricted to one type of EVM requirement, for example, and allow for appropriate requirement for different beams.  Therefore, it is important to have a clear understanding, definition and a means of describing different types of beams.  The intention to differentiate different beams is to create clear terminology to ensure an EVM requirement works correctly.
2.
Discussion

The characteristics by which beams are used and received in a radio system can be differentiated according to two principle classes. One usage of beamforming involves (at a conceptual level) steering the centre of a beam with as narrow a beamwidth as possible towards a single intended recipient, such as to maximise the beamforming gain. In a multipath fading channel, the concept of steering a main lobe may be less obvious to visualize, but nonetheless any beamforming algorithm will aim to maximise SINR at exactly the location of the recipient, whilst potentially minimising received power at other locations. 

The other class of usage is one in which the location of the intended recipient is unknown, or there are multiple recipients. With this class, the beamforming pattern is not adapted towards an individual user and the beamwidth is likely to be wide enough to cover all potential reception locations with a sufficiently high receive power.
As discussions become evident that requirements such as EVM may need to be defined differently for different types of beams [1].  Specifically, the directions in space in which EVM must be achieved as well as the level at which the EVM requirement should be set is likely to differ between the two above mentioned classes. A user centric or non user centre beam produced by an AAS will require different requirements.  The objective of this contribution is to illustrate the need to differentiate these types of beams.  

  This would allow for the applicability of requirements to be set appropriately to the beam class, and the requirement level to be set appropriately to the usage scenario. For cell wide beams, EVM needs to be achieved over a wide range of angles, but at least for control channels the EVM level may not need to be the same as for user data. Whereas an EVM requirement for a user specific beam is appropriate since beams are beamformed towards specific users and it’s important to meet a minimum requirement for the quality of the transmitted radio signal towards specific users that enables high bitrates.  
For cell wide beams precoding such as MIMO or other attributes that do not require beams to be steered towards users would not require the same EVM requirement as that of a user specific beam.   It would be more suitable to have a fair requirement based upon different beam purposes.  

Additionally, the naming convention (cell specific, user specific) of beams discussed in this contribution may not be the best suited in describing the different classifications of beams.  We would like to encourage other companies to suggest other alternatives to potential naming or classification of beams.  
3.
Conclusion
A proposed method to differentiate between beams based upon the utilization of the beams.  It seems to be a need to create a terminology for EVM requirement discussions.  If it is agreed that two types of EVM requirement are needed then the terminology shall be adopted, if there is no need then the two classifications should be dropped.  However, the discussion if the naming of these two classifications or how to further define the classification should still be continued.  The two proposed classification of beams in this contribution are as follows:

Cell wide beam:
This class of beam does not provide a beam steering function towards a user or group of users.  Rather it covers a larger cell area than that of a user specific beam which covers a larger cell area than that of a user specific beam as it is intended to be received simultaneously by multiple users in the cell, or to be received by a single user with unknown position  Broadcast signals such as CRS, control signalling such as BCH and other reference signals are used to provide channel estimates and ensure the quality of the transmitted radio signal to the user within a cell specific beam.  Data channels for some legacy users and RATs will also use cell wide beams (e.g. WCDMA)
User specific beam:

This class of beam provides beam steering (or alternative user specific spatial optimizations) towards a specific user.  The beam is not required or intended to cover the entire sector.  
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