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1 Introduction
The Range 1 spatial declarations are the same as those used for E-UTRA AAS, however range 2 is an OTA only requirements and as such may require different declarations definitions to range1.

This paper discusses the differences between range 1 and range 2 and proposes suitable declarations for range 2 in the form of a TP to the TR.

2 Discussion

2.1 Transmitter

2.1.1 Direction requirement coverage ranges
For range 1 there are 2 spatial ranges defined:

OTA coverage range: a common range of directions within which TX OTA requirements that are neither specified in the OTA peak directions sets nor as TRP are intended to be met

OTA peak directions set(s): set(s) of beam peak directions within which certain TX OTA requirements are intended to be met, all OTA peak directions set(s) are subsets of the OTA coverage range
NOTE:
The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
Each of the directional requirements are valid over one of the ranges. 

EIRP accuracy and power accuracy requirements are valid over the OTA peak directions range

Directional requirements which are based on performance between the BS and the UE in the DL such as modulation quality are based on the OTA coverage range.

As beams have width there will always be coverage which inside the beam width but not in the beam peak direction. Hence the OTA coverage range may be larger tan the peak direction set.
For Range 1 it always has to be considered that the system does not have beam forming and hence the OTA peak directions set will be a single direction however the OTA coverage range will be the beam pattern of the passive antenna.

Range 2 systems require beam forming to operate, whilst the minimum level of beam forming gain has not yet been agreed, if it is based on the co-location antenna then it will be based on a beam width of approx 6.3° x 12.7° the difference between the beam peak direction and the 3dB beam with therefore is quite small. 
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Figure 1. Directions diagram showing example spatial declaration s with a 6.3° x 12.7° beam

It will always be the case that if the beam peak is steered towards the edge of the OTA coverage range then the 3dB beam width will overlap the OTA coverage range, however as it is outside the OTA coverage range this performance does not need to be covered by the specification. In order to simplify the spatial declarations therefore it could be considered that the OTA peak directions set and the OTA coverage range are the same.

Proposal 1: The Range 2 Transmitter spatial declarations require only the OTA coverage range
2.1.2 Beam definitions 

In range 1 as bema forming is not mandatory, cell reference signal must be transmitted to the entire cell at the same time. There is no sweeping of the SS signals as in range 2.

As such the AAS may need to generate a synthesized wide beam, such beams are unlikely to be as simple shape and may have multiple peaks. This causes complications when considering the definition of beam centre and beam peak, for example:
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Figure 2. Example of beam direction pair
In AAS beam directions are attributed to a beam direction pair, which consists of 2 directions, that of the beam centre direction and the beam peak direction. When referring to a beam direction the beam direction pair is quoted.

For range 2 beam forming is required to achieve the cell coverage and the cell reference signals are transmitted using a swept narrow beam. As such it is unlikely that a synthesized wide beam (with lower gain) will be needed, hence for range 2 it is sufficient to specify only a bema direction under the assumption that the beam peak and the centre direction are the same.

Note during operation the beam will be dependent on the channel, these definitions refer only to the declared conformance beams.

Proposal 2: For range 2 it is assume that the beam centre direction and the beam peak direction are the same so only a single beam direction definition is required.
2.2 Receiver

The receiver spatial declarations are in the form of a Rangel of Angle of Arrival (RoAoA) over which the receiver operates. For range 1 where beam forming was not mandatory and OTA requirements were to meet the same performance and protection as a non-AAS system it was necessary to link the spatial coverage with the expected antenna gain.

As such there is no need to link the declaration of the receiver RoAoA with any definition of the required sensitivity.

Proposal 3: The range 2 RoAoA does not need to be linked to the sensitivity value.

In addition range1 declarations for the receiver have the ability to deal with the redirection of the receiver RoAoA, where the RoAoA is defined as the instantaneous reception area, and this can be moved by redirection. The one of the main intentions of including this functionality was to be able to include RET type functionality to a limited transceiver unit AAS to better extend its cell shaping capabilities.

It is unlikely that a mechanical phase shifter of the type used in range 1 OTA systems could be implemented in mm waves, also as the beam forming requirements of range 2 are mandatory, it is not so useful to have the ability to redirect the RoAoA in this manner.
It would seem that the complication of RoAoA redirection are not required in range 2 hence the declarations can be simplified.

If it is found that redirection capability is a useful function for range 2 it can be included at a later date.

Proposal 4: Redirection capability is not included in this release of the range 2 declarations.

3 Summary

As range 2 systems require beam forming to function it is not necessary to consider performance with passive antenna as it was for range 1. The spatial declarations can therefore be simplified, the following proposals are made:

Proposal 1: The Range 2 Transmitter spatial declarations require only the OTA coverage range
Proposal 2: For range 2 it is assume that the beam centre direction and the beam peak direction are the same so only a single beam direction definition is required.
Proposal 3: The range 2 RoAoA does not need to be linked to the sensitivity value.

Proposal 4: Redirection capability is not included in this release of the range 2 declarations.

These proposal have been captured I the TR text below.
4 Text Proposal:

TR 38.xxx v0.1.0
--------------Start of text proposal-------------
8
Radiated BS transmitter characteristics

8.1
General

{This subclause describes any general aspects of transmitter characteristics and relations between requirements}
8.1.1 
Spatial Definitions

{ Unchanged sections omitted}
8.1.1.2
Range 2

For range 2 systems beam forming is mandatory and it expected that the beam width with be narrow in order that the required level of antenna gain can be achieved. As such it is necessary that the beam can be steered to the edge of the OTA coverage range in order to ensure coverage, hence  the difference between the OTA peak directions set and the OTA coverage range will be very small. For range 2 it is therefore only necessary to declare the OTA coverage range. All directional requirements are to be met over this single range.

As a swept beam is used to ensure there is antenna gain and sufficient EIRP over the OTA coverage range for the control signals it is unlikely that a synthesized wide beam will be required for cell coverage. AS beams all require gain to achieve sufficient EIRP they will not have multiple peaks in the same way a synthesized wide beam does. The beam direction does therefore not need to be defined by a beam direction pair in the same way as the range 1 beam but it can be assumed the beam peak direction and the beam centre direction are the same and a single direction can be used. 

{ Unchanged sections omitted}
9
Radiated BS receiver characteristics


9.1
General


This subclause describes any general aspects of transmitter characteristics and relations between requirements.

9.1.1 
Spatial Definitions
{ Unchanged sections omitted}
9.1.1.2
Range 2

As range 2 system require a certain minimum antenna gain and beam forming to function, it is not necessary to consider that receiver requirement must also account for passive antennas as is the case for range 1. The minimum required receiver gain therefore has no relation to the required RoAoA. The declared RoAoA definition therefore does not need to include any constraints on the coverage range, it can merely be the RoAoA over which the specification is met. A single RoAoA can be declared for each operating band.

Range 2 systems are unlikely to require RoAoA extension by means of the redirection functionality built into the range 1 requirement. At this stage range 2 receiver declarations can be simplified by not including redirection capability.

If redirection capability is identified as useful in the future it can be added to the requirements.

--------------End of text proposal-------------



































































































































































































































































































