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1. Introduction

Following recent progress and agreements on OTA sensitivity requirement for AAS base stations, a draft core specification text is provided for discussion in [1]. This contribution collects together a list of declarations that should be made specifically for the OTA sensitivity requirement. In addition to these declarations, it should be noted that a large number of other MSR declarations will be needed as in today’s specifications. These are summarized in a companion contribution [2]. 

The purpose of this contribution is to capture a first list of OTA sensitivity declarations. This list can later after discussion and review be added in to TR 37.842 in section 9 and later in to the AAS conformance test specification in appropriate section. 
2. Discussion

In a companion contribution all manufacturer declarations relevant for AAS base stations are put together. This contribution focus on declarations introduced as a consequence of the new requirement OTA sensitivity. The requirement is described in TR 37.842, section 7.2.

For AAS base station UL performance the radio reference sensitivity is an important parameter, second in importance to the whole base station receive sensitivity. The conducted sensitivity is needed as a reference for other conducted requirements. If a complete set of radiated requirements would be established, then there would in principle be no need for conducted reference sensitivity, as the conducted requirement is superseded by the radiated requirement, which captures radio performance as part of capturing whole system performance. 

It is expected that AAS base stations will have multiple receivers, where the number of receiver is larger than 2. This means that polarization matching and beam-forming could occur simultaneously. Many types of combination techniques can be implemented in the baseband processing to achieve optimal combining as part of adaptive beam-forming, such as selection between a set of grid of beams or Maximum Ratio Combining (MRC) or variants [4]. Also the partition between element gain and number of receivers is implementation specific. Therefore, as option 1, it has been suggested to define a minimum requirement threshold which is declared by the base station manufacturer. Or as option 2, in addition to option 1 also define minimum requirement thresholds applicable for implementations. The final decision is not made by RAN4 yet. The outcome of this discussion will affect parameters to be declared by the manufacturer; nevertheless this contribution starts to identify declared parameters part of OTA sensitivity.
The OTA sensitivity requirement is defined as the EIS level corresponding to a specified link quality threshold at specified directions and polarization. The beam directions are declared and characterized by beam direction set. The beam direction set consist spatial angles with respect the reference coordinate system of both peak direction and centre direction. Normally the EIS level at specified link level threshold shall be fulfilled by two orthogonal polarizations. However, if only one polarization is supported, then the manufacturer declares only one EIS level.

Based on current agreed text in TR 37.842 and ongoing discussion a set of parameters has been identified. The minimum set of manufacturer declaration needed for OTA sensitivity, according to Table 2-1.
Table 2-1: Declared EIS parameters
	Parameter
	Description

	Reference coordinate system location and orientation
	The location and orientation of the reference coordinate system with respect to the base station encapsulation is declared by the base station manufacturer 1. 

	OSDD(s)
	Sub-parameters
	One or more OTA Sensitivity Direction Declaration (OSDD) is declared by the base station manufacturer. An OSDR consists of a set of sub-parameters.

	
	EIS level(s)
	Impinging EIS level in dBm corresponding to specified link level threshold 2.

	
	Receiver redirection range
	A receiver redirection range, which describes the set of locations within which sensitivity Range of Angle of Arrival (RoAoA) may be placed 3.

	
	EIS shape
	Information on the shape of sensitivity RoAoA that may be placed within the redirection range.

	NOTE 1: The declaration can easily be done using a mechanical drawing of the encapsulation where the reference coordinate system is included. The reference coordinate system is defined in section 7 in TR 37.842.

NOTE 2: Two EIS levels corresponding to two orthogonal polarizations. If the AAS UL is single polarized only one EIS level is declared.

NOTE 3: The RoAoA is described as four (, ) points with respect to the reference coordinate system.


Further work is needed during the conformance phase to specify further parameters of the EIS test part of OTA sensitivity; these may be declared or may be fixed in the specification and include:
1. The Fixed Reference Channel (FRC) used for the test.
2. The FRC bandwidths to be tested. Since conducted sensitivity is tested for all bandwidths, OTA sensitivity could be tested at one channel bandwidth.

3. Number of carriers enabled during the test.
It may be that it is useful to also capture in the specifications some optional additional declarations relating to the beam pattern. It should be noted that in any case, a vendor is likely to supply a larger list of parameters relating to the base station operation than the minimum needed for describing 3GPP conformance and it is not necessarily that case that all conceivable parameters would need to be captured in 3GPP specifications. Capturing some declarations in specifications would provide a standardized definition of the parameters, however. Such parameters could for UL include aspects such as:
1. Combined EIS pattern for principal cuts or contours.
2. EIS performance at special multi-band frequency configurations.
3. Conclusion

All parameters with corresponding descriptions showed in Table 2-1 in this contribution needs to be captured in TR 37.842 section 9. Currently there is no structure for this section. Before adding information about declarations into the TR a proper section structure is required. A basic structure is proposed in a companion contribution [8]. This contribution has collected all manufacturer declared parameters for OTA sensitivity.  
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