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1	Introduction
[bookmark: _GoBack]From RAN93bis minutes: Mobility → Different levels of mobility were discussed including 'beam level' mobility and 'cell level mobility', and in general there was a view that 'beam level' mobility should, as much as possible, be handled within the physical layer without the need for RRC reconfigurations. Some agreed definitions of 'beam', 'cell', etc would aid such discussions in future.
In this contribution we discuss the definitions such as a beam, cell, beam level mobility and cell level mobility.
2	Discussion
2.1	Beam
In [R2-162366] we discussed how in the higher frequencies, to provide cell coverage beam forming may be used. As the path loss increases as function of frequency, the higher the frequency the more antenna gain is required to meet the required link budget. To increase the antenna gain more antenna elements are needed to form a specific radiation pattern, a beam. Typically in beam forming, a beam refers to a radiation pattern with at least some level of directivity (e.g. implying the use of multiple antennas). A special case of a beam can be also be a so-called omnidirectional pattern where the antenna array radiates with equal gain to all directions.
For instance Figure 1 below depicts a scenario where beams are arranged in a so-called grid-of-beams: each beam’s radiation pattern is equal and the beam spacing and main lobe direction is fixed.
When cell coverage is provided by multiple beams, it may be beneficial to be able to identify and measure a quality of a single beam e.g. so that network and UE are able to refer to a signal level/quality of a specific radiation pattern by an identifier: a Beam Index (Figure1). How to determine or derive a beam index is FFS. 
For RAN2 to be able to progress in its studies, the following assumption are proposed:
-	A beam (a specific radiation pattern) can be referred by its beam index;
-	A beam radiation pattern is similar for TX and RX direction;
-	Beam quality can be measured and explicit value can be used to indicate the quality such as received power level or received quality level.
At this stage of RAN2 studies with respect to the RAN1 progress, we propose to agree on following definitions: 
Proposal 1: NG-NB’s TX/RX (communication) beam can be referred by a beam index.
Proposal 2: NG-NB’s TX/RX (communication) beam quality (received power level, received quality) can be measured and the measurement can be linked to a beam index.

 
Figure 1. Illustration of an NG-NB and the beam indexing
2.2	Cell
Cell area may be covered by potentially using multiple beams, which can be identified and beam specific quality measured. Beam/beams should be further be able to be mapped to a specific cell identifier. For RAN2 to progress we propose following assumptions:
-	A cell is defined by a presence of a cell identifier;
-	Cell area covered by multiple beams can be identified and linked to a cell identifier.
It is FFS how to determine/derive the Cell Identifier.
Proposal 3: A cell is defined by the presence of a Cell Identifier (CI).
Proposal 4: Beam(s) covering the same cell are linked to the same Cell Identifier.
2.3	Mobility
To provide solid coverage over a cell area, beam radiation patterns will overlap in spatial domain. Also the beam radiation patterns not only radiate to the main lobe direction (where the array gain is strongest) but also to other directions as well so that there may be considerable array gain to side lobe and back lobe directions (the beam radiation pattern is typically illustrated so that only the main lobe is drawn). Signals may also reflect from surrounding environment, thus UE may be able to detect multiple beams per cell.
Figure 2 below illustrates the beam level mobility and cell level mobility. In beam level mobility UE may move in a cell from the coverage area of one beam to another, a current communication beam may be blocked due to obstacle or a new beam is detected e.g. due to a reflection. 
Beam level mobility can be viewed more as a beam management rather than actual mobility management as UE is under the coverage of the same (serving) cell but  and beams used for communication may change over time, quite dynamically but e.g. User Plane L2 configuration is not impacted as in cell level mobility. The impacts to the L2 user plane, and the signalling impacts to the L2 and RRC in this case are FFS
Proposal 5: In beam level mobility UE’s serving cell does not change.
In cell level mobility, UE moves from the coverage area of one cell to another and can be viewed more as conventional handover so that UE’s serving cell is changed. The impact to the L2 configuration and RRC signalling is FFS.
Proposal 6: In cell level mobility UE’s serving cell changes


 
Figure 2. Illustration of Beam Level and Cell Level Mobility

3	Conclusion
This paper has discussed beam terminology and the following proposals were made:
Proposal 1: NG-NB’s TX/RX (communication) beam can be referred by a beam index.
Proposal 2: NG-NB’s TX/RX (communication) beam quality (received power level, received quality) can be measured and the measurement can be linked to a beam index.
Proposal 3: A cell is defined by the presence of a Cell Identifier (CI).
Proposal 4: Beam(s) covering the same cell are linked to the same Cell Identifier.
Proposal 5: In beam level mobility UE’s serving cell does not change.
Proposal 6: In cell level mobility UE’s serving cell changes.
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