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1.
Introduction
The RF core OTA sensitivity has been discussed for a long time. This contribution holds draft text for a section capturing OTA sensitivity in the AAS RF core specification to be developed by RAN4. We encourage all involved parties in the discussion to use this draft as a starting point for formulating the OTA sensitivity requirement for AAS base stations. 

We have presented a series of similar contributions already; this is the latest version, based on [1]. The version in this contribution is a revised version. Feedback received after the presentation has been included in this version of the draft text.

This contribution holds a draft text for the OTA sensitivity requirement. The goal is to use this text a place holder and collect relevant information in way so it later can be implemented in the AAS RF Core specification. 

2.
Discussion
The agreements in all presented and approved way-forward contribution have been put together below as a background. Based on agreements and guidance in way-forward contributions this version of a draft specification text has been created. 
Way-forward from RAN4#72bis in Singapore:

Option 1: 

The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the “beam maximum pointing direction” corresponding to specified performance criteria. The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared. 

Option 2:

The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the “beam maximum pointing direction” corresponding to specified performance criteria. The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared. 

The manufacturer declared AAS OTA sensitivity is subject to a minimum specified level. The definition and value of the minimum specified level is FFS.
Way-forward from RAN4#73 in San Francisco:

Agreements:

RAN4 has agreed in principle that the OTA figure of merit (FOM) for AAS receivers when acting as a system should be EIS (Equivalent Isotropic Sensitivity). 

Open issues:

The fundamental issue of whether or not the vendor declaration for OTA sensitivity is subject to an implementation-neutral minimum requirement remains open. As such, both options stated in [1] remain open. TRS has been proposed as an option for the figure of merit for Medium Range and Local Area base stations. This proposal requires additional study before adoption.

Declaration methods supporting the possibility of more than one set of angle of arrival requirements applying to the same or different BS configurations (e.g. cell splitting or support of different cell shapes from the same AAS BS) has been identified as an open issue.

Way-forward from RAN4#74 in Athens:

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.

The following can be concluded from WFs:

1. The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity between the declared angles for the requirement corresponding to specified performance criteria. 
2. RAN4 has agreed in principle that the OTA figure of merit (FOM) for AAS receivers when acting as a system should be EIS (Equivalent Isotropic Sensitivity).
3.
Conclusion

Even though the specification structure is not yet settled, this contribution presents draft specification text for TS section to be included in the AAS RF core specification. The draft is presented to initiate a discussion on how to write the requirement text, to capture the newly introduced OTA sensitivity requirement properly.
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X.1
General

The OTA sensitivity is a characteristic capturing the ability to receive signals in a non-fading environment. Unlike reference sensitivity array antenna, combining and self-interference characteristics are captured.

Unless otherwise stated, the receiver characteristics are specified for the combined receiver sensitivity, with a full complement of transceivers present in normal operating conditions. For FDD operation the requirements in shall be met with the transmitters on. The OTA sensitivity shall be met for any transmitter configuration. 
NOTE:
In normal operating conditions the BS in FDD operation is configured to transmit and receive at the same time. 

The OTA sensitivity requirement shall be met over one of more declared ranges of AoA with respect to the incident test signal.
X.2
OTA sensitivity

The OTA receiver sensitivity power level, EIS, level is associated with the minimum mean power received by the base-station from a specific set of horizontal and vertical angles at which a quality threshold shall be passed for a specified reference measurement channel.

For UTRA the reference measurement channel specification in Annex A of 25.141 is applicable. The link quality threshold parameter is BER. The BER threshold is specified in Table X.2-1.

Table X.2-1: UTRA BS OTA sensitivity quality threshold

	BS Class
	Reference measurement channel data rate
	BER

	Wide Area
	12.2 kbps
	BER shall not exceed [0.001]

	Medium Range
	12.2 kbps
	BER shall not exceed [0.001]

	Local Area
	12.2 kbps
	BER shall not exceed [0.001]


For E-UTRA, the reference measurement channel specification in Annex A of 36.141 is applicable. The link quality threshold parameter is relative throughput. The relative throughput threshold is specified in Table X.2-2.

Table X.2-2: E-UTRA BS OTA sensitivity quality threshold

	BS Class
	Channel bandwidth 

[MHz]
	Reference measurement channel 
	Relative throughput
[%]

	Wide Area

	1.4
	FRC A1-1
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[95] 

	
	3
	FRC A1-2
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[95] 

	
	5
	FRC A1-3
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[95] 

	
	10
	FRC A1-3*
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[95] 

	
	15
	FRC A1-3*
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	20
	FRC A1-3*
	
[image: image6.wmf]³

[95] 

	Medium Range 
	1.4
	FRC A1-1
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	3
	FRC A1-2
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[95] 

	
	5
	FRC A1-3
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[95] 

	
	10
	FRC A1-3*
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	15
	FRC A1-3*
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	20
	FRC A1-3*
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	Local Area, Home
	1.4
	FRC A1-1
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	3
	FRC A1-2
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	5
	FRC A1-3
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	10
	FRC A1-3*
	
[image: image16.wmf]³

[95] 

	
	15
	FRC A1-3*
	
[image: image17.wmf]³

[95] 

	
	20
	FRC A1-3*
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[95] 

	Note*: 
The EIS power level is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


X.2.1
Minimum requirement

At the centre of and extremes in azimuth and elevation of each declared range of angles of arrival the EIS level corresponding to specified link quality threshold shall meet the EIS level declared by the manufacturer for the specific range of angles of arrival. 
Minimum requirement on EIS level at link quality thresholds specified in Table X.2-1 and X.2-2 is FFS.
[The end of DRAFT]
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