
3GPP TSG-RAN WG4 Meeting #75

R4- 153357
Fukuoka, Japan, 25 – 29 May, 2015
Source:
NEC
Title:
Proposal on AAS OTA Sensitivities
Agenda item:
7.2.3
OTA sensitivity requirements
Document for:
Approval
Introduction
A new Way Forward [1] on OTA receiver sensitivity was reissued during the last RAN4#74bis meeting with not much change from the previous one [2]. This contribution is an updated resubmission of R4-151826. It addresses the open issue on vendor declared coverage range and makes corresponding proposal on the OTA sensitivity requirements.
Discussion
RAN4 agreed a WF in [2] during RAN4#74 meeting which is copied below for convenience.

Agreements:

1. Document the agreement requiring vendors to declare sensitivity for any claimed range of angles of arrival.

2. Agree on terminology and semantics used in specifying the range of angles of arrival 

3. Agree on the specification of reference points (number and position, in both azimuth and elevation) within each range of angles of arrival necessary to demonstrate compliance to the requirements

4. Choose either TRS or EIS as the figure of merit for Wide-Area, Medium Range and Local Area base stations.

This WF identifies 2 main open issues related to OTA sensitivity requirements; 

· Vendors declared coverage range and 

· FOM applicable for the AAS BS classes. 

The new WF in [1] referenced the open issues listed above with more details related to bullet 2 as follows:
· Whether the coordinates system is defined in relation to the base station or whether a fixed mandatory coordinate system shall be used and the BS physical structure relation to it shall be declared.

· Nomenclature describing directions relative to the AAS BS physical structure.

· Whether a “range of angles” can have a “direction” and if the terminology shall support description and declaration of a direction of the range of angles of arrival for which the OTA sensitivity is declared, or not.

· Whether, if the description of the direction of the declared range of angles of arrival shall be supported by the terminology, descriptions of shifting direction the range of angles of arrival shall be supported (by e.g. adopting the concept of steering for range of angles of arrival declarations), or not.

In this contribution we address the issue of vendors’ declared coverage range. At the last meeting it was agreed that vendor shall declare the range of angles of arrival over which the OTA sensitivity is maintained. In [3] we discussed and proposed that a fixed coverage range for receiver sensitivity shall be declared. The coverage range is declared by the maximum deviations of the incident signal from the direction of the maximum gain of the receive antenna pattern in both the elevation and azimuth over which the OTA sensitivity is maintained. However, during RAN4#74, it was suggested in [4] that some implementation may have more than one receive antenna pattern that may provide overlapping coverage or discontinued received coverage range.  For the case of overlapping coverage range, these can be considered as a single wider receive coverage range and the previous declaration aforementioned applies. We refer to the non-overlapping receive antenna pattern which provides the discontinuous coverage range as a set of split-antenna-patterns. For such implementation the vendor may declare a fixed coverage range defined by 

· the number of split-antenna pattern which are providing non-overlapping coverage area, 

· the direction of maximum gain for each of these split-antenna patterns 

· the corresponding maximum deviations from the direction of the maximum gain in the elevation and azimuth for each of the split-antenna patterns over which the OTA Sensitivity is maintained.
On the open question on whether the concept of steering for range of angles of arrival can be applied for OTA sensitivities, NEC believes that this concept is not valid and does not have meaning. However, if an AAS implementation is capable of supporting more than one coverage range by altering its receive antenna pattern, manufacturer can optionally declare additional set of receive antenna pattern and their corresponding Angle of arrival ranges of which OTA sensitivities is maintained.
Based on the above discussion NEC submit the following proposal for approval

Proposal

1. The manufacturer declared AAS OTA sensitivity shall be at the direction of the maximum gain of the receive antenna pattern. 
2. The manufacturer shall also declare the range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained. The declared range of angle of arrival is defined by the maximum deviations of the incident signal around the direction of the maximum gain of receive antenna patternin both the elevation and azimuth. 
3. In case the OTA sensitivity is maintained over a discontinuous range, then the number of split-antenna pattern created from this discontinuity shall be declared together with the direction of the maximum gain of each split-antenna patterns. The corresponding maximum deviations of the angle of arrival of the incident signal around each direction of the maximum gain for each split-antenna pattern shall also be declared. 

4. If an AAS implementation is capable of supporting more than one coverage range by altering its receive antenna pattern, manufacturer can optionally declare additional set of receive antenna pattern and their corresponding Angle of arrival ranges over which the OTA sensitivities is maintained.
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