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1	Introduction
A new study item was agreed at RAN#71 that aims to develop a New Radio Access Technology (NR) [1]. In the study item document, key requirements were listed and it was proposed that NR system should be able to use frequency bands up to 100 GHz. To compensate the increased path loss of higher frequency bands, the need for beam forming was identified. In this contribution we propose to include the study of potential impacts of common channel beam forming on Layer 2 protocols and procedures design.  
2	Discussion
[bookmark: _GoBack]The effect of higher frequencies on coverage and the compensation of path loss by using multiple narrow beams for downlink common channels are illustrated on Figure 1. In lower frequency bands (e.g. current LTE bands < 6GHz) the required cell coverage may be provided by forming a wide sector beam for transmitting downlink common channels. However, utilizing wide sector beam on higher frequencies (>> 6GHz) the cell coverage is reduced with same antenna gain. Thus, in order provide required cell coverage on higher frequency bands, higher antenna gain is needed to compensate the increased path loss. To increase the antenna gain over a wide sector beam, larger antenna arrays (number of antenna elements ranging from tens to hundreds) are used to form high gain beams. 
As a consequence the high gain beams are narrow compared to a wide sector beam so multiple beams for transmitting downlink common channels are needed to cover the required cell area. The number of concurrent high gain beams that access point is able to form may be limited by the cost and complexity of the utilized transceiver architecture. In practice, on higher frequencies, the number of concurrent high gain beams is much less than the total number of beams required to cover the cell area. In other words, the access point is able to cover only part of the cell area by using a subset of beams at any given time.


Figure 1. Illustration of providing cell coverage with sector beams
and multiple high gain narrow beams
In DL, common channels including synchronization signals, system information and paging will be sweeping across beams to cover the entire cell area. In UL, reception of random access channel (RACH) will also be impacted by the presence of beams. Thus, RAN2 should study the impact of beamforming when designing and defining NR L2 protocols and procedures.
Proposal 1: RAN2 should study the potential impact of beam formed common control plane and beam forming in general on NR Layer 2 procedures and protocol design
Beam formed common control plane may also have an impact to UE mobility. Due to the need for potentially multiple narrow beams to cover a cell area UE may move from coverage area of one beam to another beam inside the cell the impact of so-called beam level mobility and its visibility to Layer 2 and Layer 3 should be studied. Furthermore it should be also studied how the beam forming affects inter-cell mobility procedures 
Proposal 2: RAN2 should study the potential impact of beam formed common control plane and beam forming in general on the NR mobility and its visibility to Layer 2
3	Conclusion
Proposal 1: RAN2 should study the potential impact of beam formed common control plane and beam forming in general on NR Layer 2 procedures and protocol design
Proposal 2: RAN2 should study the potential impact of beam formed common control plane and beam forming in general on the NR mobility and its visibility to Layer 2
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