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1 Introduction
The definition of OTA REFSENS RoAoA was agreed in [1], how the OTA REFSESN RoAoA relates to the OSDD used for eh existing OTA sensitivity requirement is discussed further in [2].

In [2] it is proposed that

Proposal 1: Redirection capability is shown with OTA sensitivity requirement. OTA REFSENS requires only a single OTA REFSENS RoAoA per operating band.

In this text proposal this is captured in the TR.
2 Discussion

The Rel-13 declarations for the OTA receiver requirements were made per OSDD for example:
	D10.3
	OSDD RAT support
	RAT(s) supported by the OSDD for each supported operating band, declared for every OSDD identified in D10.1.

NOTE:
If the OSDD supports multiple RAT's with different minimum EIS value (D10.6) if all other parameters are the same then different EIS values for different RATS and signal BW's may be declared for an OSDD.


As there was only a single OTA receiver requirement in Rel-13 this was ok. However now all requirements are to be translated to OTA characteristics such as RAT support should be the same for all requirements in an operating band. For example it does not make sense for the OSDD to support UTRA but the blocking only to be compliant for E-UTRA.

To avoid this such characteristics can be declared per receiver operating band rather than per OSDD, using this method all requirements inside a declared receiver operating band are applied.

This requires minimal updates to the exiting declarations and they should remain compatible with the existing Rel-13 method.

The table can be updated as follows:

	Declaration identifier
	Declaration
	Description
	Discussion

	D10.1
	OSDD identifier
	A unique identifier for the OSDD.
Each Receiver operating band supported (D10.2) must have at least 1 OSDD.

	The OTA RoAoA is based on the physical performance of the antenna and is a minimum requirement – as such there is only 1 hence an identifier is not strictly necessary. 
As operating bands need to be a general declaration change the emphasis between D10.1 and D10.2

	D10.2
	Receiver operating band support
	Operating bands supported by the receiver. 

	The OTA REFSENS RoAoA will be freq dependent and hence it is necessary to declare the operating band.

This declaration however can apply to both the OTA sensitivity and OTA REFSENS requirements so should be general.

	D10.3
	Receiver operating band RAT support
	RAT(s) supported by each receive operating band. Declared for every receiver operating band identified in D10.2.

NOTE:
If the OSDD supports multiple RAT's with different minimum EIS value (D10.6) if all other parameters are the same then different EIS values for different RATS and signal BW's may be declared for an OSDD.
	If an operating band supports different RATs then all OTA requirements must be over the declared RATs. Hence RAT support should be per operating band not per OSDD.

	D10.4
	Receiver operating band E-UTRA supported channel BW  
	The E-UTRA channel BW's supported by each receiver operating band. 
	Again requirements should be valid for all channel BW’s in a band.

	D10.5
	Redirection of receiver target support
	Ability to redirect the receiver target related to the OSDD.
	This applies to the OSDD only and can remain the same

	D10.6
	OSDD Minimum EIS
	The minimum EIS requirement (i.e. maximum allowable EIS value) applicable to all sensitivity RoAoA per OSDD.

Declared for every supported RAT and E-UTRA supported channel BW for the OSDD.

Declared per OSDD identified in D10.1.

NOTE:
If the AAS BS is not capable of redirecting the receiver target related to the OSDD then there is only one RoAoA applicable to the OSDD.
	This is only applicable to the OSDD. The minimum REFSENS value is fixed by the calculation so is not declared. 

The name should be changed to make the distinction a bit clearer.

	D10.7
	Receiver target reference direction Sensitivity Range of Angle of Arrival
	The sensitivity RoAoA associated with the receiver target reference direction (D10.9) for each OSDD. 

For each operating band the sensitivity RoAoA must include as a minimum all the directions in the OTA REFSENS RoAoA (D10.12)
	OTA sensitivity specific RoAoA (maybe larger than the OTAR REFSENST RoAoA) 
The OTA REFSENS RoAoA will also have a reference direction however

	D10.8
	Receiver target redirection range
	For each OSDD the associated union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD. 
	This applies to the OSDD only and can remain the same

	D10.9
	Receiver reference direction
	For each receiver operating band (D10.2) an associated reference. 

NOTE1:
For an OSDD with receiver target redirection range inside the receiver target redirection range (D10.8).
NOTE2:
For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.

	The same reference direction should be used for the OTA sensitivity OSDD and the OTA REFSENS RoAoA. 

The existing definition and name need to be modified to capture this. 

	D10.10
	Conformance test directions sensitivity RoAoA
	For each OSDD that includes a receiver target redirection range, four sensitivity RoAoA comprising the conformance test directions (D10.11).
	

	D10.11
	Conformance test directions
	For each OSDD, four conformance test directions.

If the OSDD includes a receiver target redirection range the following four directions should be declared:

-
The direction determined by the maximum Φ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Θ value.

-
The direction determined by the minimum Φ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Θ value.

-
The direction determined by the maximum Θ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Φ value.

-
The direction determined by the minimum Θ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Φ value.

If an OSDD does not include a receiver target redirection range the following four directions should be declared:

-
The direction determined by the maximum Φ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Θ value.

-
The direction determined by the minimum Φ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Θ value.

-
The direction determined by the maximum Θ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Φ value.

-
The direction determined by the minimum Θ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Φ value.
	

	D10.12
	OTA REFSENS RoAoA
	RoAoA equivalent to the 3 dB beam width of a non-AAS base station passive antenna providing the same coverage as the AAS base station.

Declared per receiver operating band (D10.2)
	New declaration for the OTA REFSENS requirement
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6.2.2
OTA Sensitivity Requirements

6.2.2.1
General
In the Rel-13 AAS BS specification TS 37.105 [3] there are 2 requirements related to receiver sensitivity:

· Reference sensitivity part of the conducted receiver requirements; applies per TAB connector.
· Sub-cause 10.2 OTA sensitivity: Part of the radiated receiver requirements; applies in the far field region over the declared OSDD.

The Rel-13 OTA sensitivity requirement currently is based on meeting a declared EIS value over a declared RoAoA. This declared requirement is maintained for Rel-15 AAS BS OTA sensitivity requirement. In addition, in order to provide a minimum EIS requirement level which can replace the conducted reference sensitivity level, additional minimum requirement is set based on the existing conducted minimum requirement in Rel-13.

As the declared RoAoA for the Rel-13 OTA sensitivity requirement is not bounded by specific requirements (such as the 3dB contour) it can capture a much larger RoAoA and hence demonstrate the spatial performance of the receiver including the antenna. One important characteristic which can be captured is the scan loss of the system due to large steering angles and antenna geometry.

The OTA reference sensitivity (OTA REFSENS) requirement is the OTA equivalent of the conducted reference sensitivity, its intention is not to specifically capture antenna performance but rather to estimate an equivalent passive antenna gain if it were being used in the same deployment scenario and show equivalence to the conducted requirement.

The OTA REFSENS requirement does not replace the existing REL-13 OTA sensitivity requirement but it is an additional new OTA requirement.

6.2.2.2
Core Requirement

6.2.2.2.1
OTA Sensitivity 

The declared OTA sensitivity requirement is based upon declaration of one or more OSDD, following the concept defined for Rel-13 AAS specification TS 37.105, sub-clause 10.2.
The OSDD declarations are modified to be compatable with the OTA REFSESN RoAoA declarations.
6.2.2.2.2
OTA reference sensitivity 

OTA REFSENS is specified over the RoAoA which define a contour equivalent to the 3dB beam width of a non-AAS passive antenna covering the same RoAoA. Using the 3dB contour allows for simple estimation of equivalent directivity by use of standard formula. 

The OTA REFSENS level (EISmin) depends on the equivalent non-AAS directivity of the UL receive antenna pattern and can be calculated in dBm as follows:
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Where: 

· LRX is a loss factor in dB accounting for antenna losses, distribution losses, integration losses, etc.
· The LRX value for wide area BS is a fixed value of 2dB to cover all frequencies and antenna geometries.
· The LRX values for medium range and local area AAS BS are FFSPREFSENS is the conducted reference sensitivity level in dBm in the Rel-13 TS 37.105 [3].
· D0 is the estimated antenna peak directivity in dBi of a non-AAS BS, which has a beam pattern related to the AAS BS OTA REFSENS RoAoA region. The method for estimating D0 is FFS.
· Doff-peak is the peak directivity off-peak margin equal to 3dB which is used to allow coverage for the OTA REFSENS RoAoA region other than just in the peak direction, using the same estimated antenna pattern used to derive the estimated antenna directivity D0. 


Redirection capability is a spatial performance characteristic of the antenna and hence is part of the OTA sensitivity requirement. The OTA REFSENS requirement demonstrates the minimum sensitivity of the OTA AAS BS receiver and hence requires only a single OTA REFSENS RoAoA to be declared per operating band.
{Unchanged sections omitted}
9
Manufacturer declarations
9.1 General

The OTA declarations made in the REL-13 are identified using the unique identifiers D9.x for transmitter declarations and D10.x for receiver declarations. Additional declarations are to be added to the list and changes to existing declarations should be kept minimal to avoid inconsistency when the OTA requirements are added to the existing specification.
9.2 OTA Transmitter declarations

9.3 OTA Receiver declarations

As declarations relating to receiver RoAoA for both OTA sensitivity and REFSENS sensitivity should be the same the declarations are described as per receiver operating band rather than per OSDD as they were in Rel-13 (when OSDD was the only OTA receiver requirement).
Table 9.3-1: Manufacturer declaration description list for OTA receiver requirements
	Declaration identifier
	Declaration
	Description

	D10.1
	OSDD identifier
	A unique identifier for the OSDD.
Each Receiver operating band supported (D10.2) must have at least 1 OSDD.


	D10.2
	Receiver operating band support
	Operating bands supported by the receiver. 


	D10.3
	Receiver operating band RAT support
	RAT(s) supported by each receive operating band. Declared for every receiver operating band identified in D10.2.

NOTE:
If the OSDD supports multiple RAT's with different minimum EIS value (D10.6) if all other parameters are the same then different EIS values for different RATS and signal BW's may be declared for an OSDD.

	D10.4
	Receiver operating band E-UTRA supported channel BW  
	The E-UTRA channel BW's supported by each receiver operating band. 

	D10.5
	Redirection of receiver target support
	Ability to redirect the receiver target related to the OSDD.

	D10.6
	OSDD Minimum EIS
	The minimum EIS requirement (i.e. maximum allowable EIS value) applicable to all sensitivity RoAoA per OSDD.

Declared for every supported RAT and E-UTRA supported channel BW for the OSDD.

Declared per OSDD identified in D10.1.

NOTE:
If the AAS BS is not capable of redirecting the receiver target related to the OSDD then there is only one RoAoA applicable to the OSDD.

	D10.7
	Receiver target reference direction Sensitivity Range of Angle of Arrival
	The sensitivity RoAoA associated with the receiver target reference direction (D10.9) for each OSDD. 

For each operating band the sensitivity RoAoA must include as a minimum all the directions in the OTA REFSENS RoAoA (D10.12)

	D10.8
	Receiver target redirection range
	For each OSDD the associated union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD. 

	D10.9
	Receiver reference direction
	For each receiver operating band (D10.2) an associated reference. 

NOTE1:
For an OSDD with receiver target redirection range inside the receiver target redirection range (D10.8).
NOTE2:
For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.


	D10.10
	Conformance test directions sensitivity RoAoA
	For each OSDD that includes a receiver target redirection range, four sensitivity RoAoA comprising the conformance test directions (D10.11).

	D10.11
	Conformance test directions
	For each OSDD, four conformance test directions.

If the OSDD includes a receiver target redirection range the following four directions should be declared:

-
The direction determined by the maximum Φ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Θ value.

-
The direction determined by the minimum Φ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Θ value.

-
The direction determined by the maximum Θ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Φ value.

-
The direction determined by the minimum Θ value achievable inside the receiver target redirection range maintaining the receiver target reference direction Φ value.

If an OSDD does not include a receiver target redirection range the following four directions should be declared:

-
The direction determined by the maximum Φ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Θ value.

-
The direction determined by the minimum Φ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Θ value.

-
The direction determined by the maximum Θ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Φ value.

-
The direction determined by the minimum Θ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction Φ value.

	D10.12
	OTA REFSENS RoAoA
	RoAoA equivalent to the 3 dB beam width of a non-AAS base station passive antenna providing the same coverage as the AAS base station.

Declared per receiver operating band (D10.2)


--------------end of text proposal-------------
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