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1	Introduction
In TR 37.843 [1], both OTA reference sensitivity and OTA sensitivity are specified as core requirements. In this document, we compare OTA reference sensitivity against OTA sensitivity. Then we provide our observations if there is a need to specify two core requirements for OTA AAS receiver sensitivity.  
2	Discussion
[bookmark: _MON_1249227490][bookmark: _MON_1282989596][bookmark: _MON_1282992763][bookmark: _MON_1283666811][bookmark: _MON_1290505886][bookmark: _MON_1248002274][bookmark: _MON_1248002336][bookmark: _MON_1290505889][bookmark: _MON_1230619646][bookmark: _MON_1230620479][bookmark: _MON_1230620585][bookmark: _MON_1230620596][bookmark: _MON_1230620632]Referring to TR 37.843, there are two core requirements specified for OTA AAS base station receiver sensitivity:
1. OTA sensitivity requirement which applies to the AAS base station as a whole system instead of per TAB connector

2. OTA reference sensitivity requirement which is an OTA equivalent of the conducted reference sensitivity.  

	
	Rel-13 AAS 
	Rel-15 AAS

	Reference sensitivity
	Conducted core requirement
	OTA core requirement

	Sensitivity
	OTA core requirement
	OTA core requirement


								Table 1: Sensitivity requirements for Rel-13 and Rel-15
From Table 1, there are two OTA core requirements specified for Rel-15 AAS while there is only one OTA core requirement for Rel-13 AAS. The question is 
	Question 1: Is it necessary to specify two OTA core requirements for Rel-15 AAS receiver sensitivity? 

	Requirement 
	Description

	OTA sensitivity
	A declared EIS over a declared RoAoA (from TR37.842)

	OTA reference sensitivity
	Minimum EIS over a declared RoAoA (from TR37.843)

	Conducted reference sensitivity
	The minimum mean power received at the TAB connector at which a reference performance requirement shall be met for a specified reference measurement channel (from TS37.105)


							Table 2: OTA reference sensitivity, OTA sensitivity and conducted reference sensitivity
As shown in Table 2, the difference between OTA sensitivity and OTA reference sensitivity is subtle. The purpose of introducing OTA reference sensitivity is to replace the conducted reference sensitivity. However, it is important to note the following observation: 
[bookmark: _Hlk490149688]	Observation 1: there is no TAB (Transceiver Array Boundary) but only a radiated interface in the OTA AAS base station architecture.
The formula for calculating OTA reference sensitivity stated in TR38.843 is only an estimation which does not necessarily yield the actual minimum EIS. Furthermore, it is not possible to measure EIS at TAB connectors to ensure that the minimum EIS is the same as the conducted power received at the TAB connectors. 
	Observation 2: There is a possibility that OTA reference sensitivity ≠ the conducted reference sensitivity
Observation 3: It is not necessary to specify OTA reference sensitivity as a core requirement for OTA receiver sensitivity; only OTA sensitivity as a core requirement is sufficient.  
We know that OTA reference sensitivity is used as a reference level for defining other OTA receiver requirements such the dynamic range, in-channel selectivity, adjacent channel selectivity, blocking and intermodulation requirements. However, this does not mean that OTA reference sensitivity needs to be specified as a core requirement. 
	Observation 4: Other means (which is to be determined) can be used to specify OTA reference sensitivity for specifying other OTA receiver requirements. 
In addition to Observation 4, we also ask the following question:
	Question 2: Is it possible to specify other OTA receiver requirements without OTA reference sensitivity? 
In order to answer Question 2, we use an example to illustrate the possibility of specifying other OTA receiver requirements without OTA reference sensitivity. Note, this is an example and the possibility is not limited to the description below. 
Our example is based on the following fact:
“All conducted requirements for tests with interfering signals can be converted to a minimum receiver selectivity for the interferer(s) in question.”
Based on the above, the selectivity can be defined as the ratio between the externally applied interferer power outside the wanted signal bandwidth and the internally generated interferer power inside the wanted signal bandwidth as a result of the external interferer. In OTA scenarios, the receiver selectivity does not change. In addition, one can generally not rely on spatial processing to improve the signal-to-interference-plus-noise ratio (SINR) in the tests. This is because the improvement is dependent on the correlation between the internally generated interference signals in the receiver branches and the phasing between these signals. These factors depend on the details of the interferer signal(s) and the receiver implementation. In the worst case, the correlation and phasing are such that it is impossible to improve the SINR by means of spatial processing. Hence, the OTA tests should verify that the receiver achieves the same selectivity as in the equivalent conducted tests, without assuming any effect of spatial processing on this selectivity. (And of course, in case of analog beam forming, there is never spatial processing gain if the interferer and wanted signal are applied from the same direction in the test.) Essentially this means that, for a desensitization of 6 dB, the interferer level is selectivity + 4.7 dB above the wanted signal level (see e.g. the calculation for the ACS requirement in [1].)
The above demonstrates that the most important parameter in the tests is the ratio between the interferer and wanted signal power. The absolute levels are less important. They can be based on a manufacturer-declared sensitivity. This could either be the manufacturer-declared OTA sensitivity, or a manufacturer-declared “reference sensitivity.” The coupling between the wanted signal level and the interferer level in the test will ensure that the receiver selectivity must always exceed the requirement to pass the test, irrespective of the wanted signal level applied. However, if the manufacturer chooses a too low wanted signal level, the effect of the thermal noise will make it more difficult to pass the test. If the manufacturer chooses a too high wanted signal level, the effects of saturation and other non-linear mechanisms in the receiver will make it more difficult to pass the test.
Observation 5: the ratio between the interferer and wanted signal power instead of the absolute level is used in specifying other OTA receiver requirements.
Table 3 shows two possible ways to specify the OTA tests in which interfering signals are applied.





	Method
	Wanted signal level 
	Interferer level

	OTA sensitivity based
	OTA sensitivity + [6] dB
	Wanted signal level + selectivity + [4.7] dB

	Reference sensitivity based
	Manufacturer-declared “reference sensitivity” + [6] dB
	Wanted signal level + selectivity + [4.7] dB

	Note: selectivity + [4.7] dB is generally equal to the difference between interferer and wanted signal level in the conducted test.


								Table 3: Possible ways to specify the OTA tests with interfering signals.
Generally, there should be no reason to apply the wanted signal at another level than OTA sensitivity + 6 dB. However, a manufacturer might choose to apply a higher level, to emphasize the large signal handling capabilities of the receiver.
Observation 6: Other OTA receiver requirements can be specified without the need of defining OTA reference sensitivity as a core requirement. 
3	Conclusions
In this document, we have formulated questions and made observations concerning the need to specify two OTA core requirements for OTA AAS receiver sensitivity.

Question 1: Is it necessary to specify two OTA core requirements for Rel-15 AAS receiver sensitivity?

Observation 1: there is no TAB (Transceiver Array Boundary) but only a radiated interface in the OTA AAS base station architecture.

Observation 2: There is a possibility that OTA reference sensitivity ≠ the conducted reference sensitivity
Observation 3: It is not necessary to specify OTA reference sensitivity as a core requirement for OTA receiver sensitivity; only OTA sensitivity as a core requirement is sufficient.  
Observation 4: Other means (which is to be determined) can be used to specify OTA reference sensitivity for specifying other OTA receiver requirements.

Question 2: Is it possible to specify other OTA receiver requirements without OTA reference sensitivity?

Observation 5: the ratio between the interferer and wanted signal power instead of the absolute level is used in specifying other OTA receiver requirements.
Observation 6: Other OTA receiver requirements can be specified without the need of defining OTA reference sensitivity as a core requirement. 
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