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1.
Discussion and Proposal
In contributions [1, 2 and 3] the receiver reference sensitivity requirement for AAS is discussed. During AAS ad-hoc session at RAN4#65 the following way forward for handling the receiver reference sensitivity requirement was agreed.
The conclusion from the presented contributions gives the following approaches for way forward in the SI. 

Approach 1:  (Huawei) : define RefSen level at the transceiver boundary and translate the requirements at far field for OTA testing.

In the core requirements 

· Define the RefSen level at the boundary of the transceiver array.

· Use RefSen level for legacy BS (correlated with the reference Noise Figure) as reference.

· Determine in WI phase whether the Noise Figure can be traded with Antenna Gain
· Need to agree on a Reference Antenna Gain

In the test specification:

· Declare and test the antenna characteristics (primarily the gain)

· Translated as requirements at the far field.
Approach 2:  (Huawei, E///, NSN): Set the requirement in the far field, based on an agreed minimum gain antenna

In the core requirements

· Define the RefSen level at the far field.

· The  RefSen level is determined by: The reference Noise Figure for an AAS BS as reference and the minimum expected Antenna Gain.
In the test specification:

· Declare and test the antenna characteristics (primarily the gain).

· Translated as requirements at the boundary of the receiver array for conductive test.
The following was agreed as a conclusion:

1. Capture the two approaches in the Technical Report.

2. The RefSen level requirements can be specified to meet the throughput requirements by receiving a wanted signal at the far field. However, this RefSen level requirements shall be specified in the way that the equivalent requirements can be translated at the boundary of the transceiver array for conformance test

· The impacts imposed on the transceiver array and the antenna array by the requirements at either transceiver array or far field shall be the same.

3. Whether or not to trade off between the noise figure and antenna gain are within the scope of the work item.

4. If  in some circumstances that the requirements may have to be specified to meet the throughput requirements by receiving a wanted signal at the boundary of the transceivers, the same throughput requirements can be tested by receiving the wanted signal at the far field that the wanted signals translated at the boundary of the receiver array is at the same level.

5. Further details are within the scope of WI phase.

To capture these two approaches and the agreement for the way forward in the SI it is proposed that the attached text proposal is included in 37.840. 
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[Text Proposal]
7.4
Requirements for AAS receivers
7.4.1
Requirement Reference Point
<Text to be added> 
7.4.2 Reference sensitivity
There are two approaches to define the reference sensitivity level requirements. 
7.4.2.1 Approach 1
Approach 1 is to define the requirements at the boundary of the transceiver array such that they can be translated as test requirements at either the transceiver boundary or at the far field.
The transceiver boundary requirement may be derived taking into account the noise figure achievable in AAS transceivers. and considering the difference in gain between AAS antenna systems and legacy antenna systems in order to achieve as a minimum requirement similar coverage to legacy base stations. 

The Work Item would need to further consider whether to trade off noise figure and coverage when higher AAS array gains are available. Trading the noise figure for option 1 would require setting multiple requirements.
Requirements for OTA tests would be derived by adding the known gain of the AAS under test to the core requirement.

7.4.2.2 Approach 2
Approach 2 is to define the requirements AAS in the far field such that they can be translated to test requirements either in the far field or at the transceiver boundary.
When setting the minimum far field requirement the achievable noise figure in AAS transceivers and the coverage achievable in legacy systems may be taken into account.

AAS systems with different levels of AAS array gain would not change a core requirement defined in far field. A large AAS gain could be used to either exceed the minimum requirement or to accept a higher noise figure in the individual transceivers.

Transceiver boundary tests for far field requirements would be derived by subtracting the array gain of the specific AAS under test.
The question of whether to trade off noise figure and coverage when higher AAS antenna array gains are available is also applicable to approach 2 and pending further investigation in the WI phase.
7.4.2.2 Study Item conclusions on reference sensitivity

The AAS Study Item came to the following conclusions on the way forward for defining the reference sensitivity requirement in the work item:
· The RefSen level requirements can be specified to meet the throughput requirements by receiving a wanted signal at the far field or at the transceiver boundary. However, this RefSen level requirements shall be specified in the way that the equivalent requirements can be translated for conformance test

· The impacts imposed on the transceiver array and the antenna array by the requirements at either transceiver array or far field shall be the same.

· Whether or not to trade off between the noise figure and antenna gain are within the scope of the work item.

· 
· Further details are within the scope of WI phase.

7.4.3
In-band blocking
Receiver in-band blocking requirement for BS with AAS is defined to protect against higher mean power level of the interferer or blocker signal. The higher interferer level arises as results of the difference in antenna gain between the antenna array and the single element of the antenna array.
[The end of text proposal]
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