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1. Introduction

At the last meeting in Anaheim the relation between RF core and conformance test requirement with respect to OTA sensitivity was approved. 

This text proposal contains of two parts; editorial corrections and a sentence describing the relation between RF core and conformance test requirement. The new sentence is following agreements in [1] from last meeting.
2. Discussion

OTA requirements have been implemented in last version of TS 37.105. The intention with this text proposal is to finalize section 7.2 related to OTA sensitivity by cleaning up text adding missing information.
The text proposal implements the following changes:

1. Update of section structure, conserving heading levels.
2. Editorial corrections, such as alignment of tabs following document template.
3. Addition of a sub-clause for conformance test requirement.
4. Addition of a sentence capturing the relation between RF core and conformance test requirement. 
5. Update figure headings following drafting rules.
3. Conclusion

This text proposal cleans up the sub-clause 7.2 in TR 37.842 [2] with respect to readability and drafting rules. Also a sentence is added to capture agreement from last meeting.
4. References

[1]
R4-157665, “Relation between RF core and conformance test requirements“, Ericsson
[2]
R4-157516, “TR 37.842 v1.8.0”, Huawei
[Text proposal]
7.2
OTA sensitivity requirements


The OTA sensitivity requirement applies to the AAS base station operating as a system; i.e. including combining of received signals from all active receivers. Hence:

· Combiners (however implemented) are considered part of the AAS BS

· Demodulators are considered part of the AAS BS

The OTA requirement is implementation independent.

7.2.1
The core requirements
The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity directions declaration(s) (OSDD), related to an AAS BS receiver. 

The AAS BS receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA.

If the AAS BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include: 

· A declared minimum EIS level, the OTA sensitivity, applicable to all sensitivity RoAoA in the OSDD.
· A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the AAS BS.
· Five declared sensitivity RoAoA comprising the conformance testing directions as detailed below. 
· The receiver target reference direction 
Note that some of the declared sensitivity RoAoA may coincide depending on the redirection capability. 

The sensitivity RoAoA resulting from the current BS settings is referred to as the active sensitivity RoAoA. The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.

Note that several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD. 

If the AAS BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only: 

· A declared minimum EIS level, the OTA sensitivity, applicable to the sensitivity RoAoA of the OSDD.
· One declared sensitivity RoAoA
· The receiver target reference direction 

Figure 7.2.1-1: Direction diagram showing a receiver target redirection of an OSDD.
In Figure 7.2.1-1a directions diagram is showing a receiver target redirection range (green contour) of an OSDD and five (out of many) possible directions of a sensitivity RoAoA (gray shaded areas). Only one of the sensitivity RoAoA 
.is active at a time.

More than one OSDD may be declared. Different OSDD are independent.

For a received signal whose angle of arrival is within the active sensitivity RoAoA of an 
OSDD the throughput or error rate criteria (as described below) shall be met when the level of the arriving signal is equal to the declared minimum EIS. The angle of arrival can be described as a combination of φ and θ. 

The OTA sensitivity is a received signal level above which a specified throughput (E-UTRA) or BER (UTRA) shall be met. 

For E-UTRA, the requirement is to meet or exceed the throughput when the AAS BS is presented with a specified stimulus signal transmitted through a specified channel at the OTA sensitivity level.

 The following options were discussed on the EIS declarations;

1. Define the relationship between minimum OTA EIS value and conducted REFSENS

2. Define a minimum declarable minimum EIS value
3. Not define the any criterion on declared minimum EIS value. Vendors declare the EIS values. Information is provided on the reason how the EIS values are obtained (separately to the conformance specification).
Then, it is agreed that the EIS declarations are based on Option3 in Rel-13, i.e. vendors declare the EIS values. Information is provided on the reason how the EIS values are obtained (separately to the conformance specification). Any reason is not excluded.
Note that the definition of the relationship between EIS and REFSENS, i.e. Option1, is not defined in Rel-13 because the reference sensitivity level equivalent to Non-AAS BS can be satisfied by the conducted requirement. In future releases, when conducted reference sensitivity is no longer specified then it would be necessary to define any relationship based on option 1.
For UTRA, the requirement is to meet or achieve a lower BER when the AAS BS is presented with a specified stimulus signal transmitted through a specified channel at the OTA sensitivity level. The received signal level can be represented as a field-strength or EIS power level. The relation between field-strength and EIS is:
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,where E is the field strength in units of dBV/m and f is carrier frequency in MHz of a plane wave incident to the AAS BS antenna from within the active sensitivity RoAoA.

The figure of merit (FOM) for OTA sensitivity shall be EIS for all AAS BS classes.
The stimulus signal is the fixed reference measurement channel (FRC) for target throughputs or BER as specified in non-AAS requirements in TS25.141 for UTRA FDD, TS25.142 for UTRA TDD and TS36.141 for E-UTRA.  FRC for non-fading conditions/no multipath will be used. 

The OTA sensitivity requirement applies per polarization, under the assumption of polarization matching. The manufacturer shall declare whether dual polarization or single polarization reception is supported for each AAS BS receiver.
7.2.2
The conformance requirements

If an OSDD does not include a receiver target redirection range, conformance testing shall be performed for the following five directions, as depicted in the example in figure 7.2.2-1. 

· The receiver target reference direction 
· 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.
The manufacturer shall declare the five directions for conformance testing.
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Figure 7.2.2-1: OSDD without target redirection capability.
In Figure 7.2.2-2 a direction diagram shows a RoAoA without receiver target redirection capability. The receiver target reference direction and the extreme directions subject to conformance testing are marked by red crosses.

If an OSDD includes a receiver target redirection range, conformance testing shall be performed for the following five directions, as depicted in the example in figure7.2.2-2. 

· The receiver target reference direction 
· 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.
The manufacturer shall declare the five directions for conformance testing, the setting of the AAS BS to achieve conformance at each of the conformance test directions, and the resulting sensitivity RoAoA for each of these settings.
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Figure 7.2.2-2: Direction diagram with discrete settings.
In Figure 7.2.2-2 a direction diagram is showing a receiver target redirection range (with discrete settings for the sensitivity RoAoA). The receiver target reference direction and the extreme directions subject to conformance testing are marked by red crosses. The sensitivity RoAoA for each conformance test setting is shown as gray shading. Note that each sensitivity RoAoA is exceptionally small compared to the receiver target redirection range, for demonstration purposes.

The measured EIS shall be less than the declared EIS + [Test Tolerance].
[The end of text proposal]
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