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1 Introduction

Durnig RAN4#87, a number of TPs on receiver directional requirements were included into the draft CR for 37.145-2. Since the TPs were in general approved in a hurry, it is important to review the text and correct/improve where necessary.
In general, the receiver requirement text is satisfactory, however some further attention needs to be paid to the transmitter settings used for receiver tests.
2 Discussion
2.1 Clarification of the power allocation for AAS
Generally, when performing the receiver tests the BS transmitter must be switched on. For the EIS requirement, the procedural text refers to the test model ATCR4a. Referring to this test model is incorrect; a companion CR is proposed to correct this [1].

It was discussed offline during RAN4#87 that the wording on how to power level is set is not consistent with the conducted specification. According to 37.145, a single carrier is transmitted with the same amount of power that would be transmitted on all carriers if a multi-carrier test model would be applied:

Set the beam EIRP on the carrier such that it's EIRP level is equal to the sum of rated beam EIRPs (see table 4.10-1, D9.12) when transmitting the maximum supported carriers at the beam peak direction (see table 4.10-1, D9.16).

It was commented in RAN4#87 that the EIRP required to be transmitted on the transmit carrier in this case (the total rated output power) may exceed the carrier rated output power.
In 36.104, the TX power for single carrier is somewhat unclear; the test procedure for reference sensitivity simply states “declared rated output power”; it is unclear whether this is the carrier or total output power and whether the transmission is on a single TX carrier or multiple TX carriers.
For FDD BS start BS transmission according to E-TM 1.1 at manufacturer’s declared rated output power.
The term “rated output power” is defined in 36.141 as:
Rated output power: mean power level per carrier that the manufacturer has declared to be available at the antenna connector.
From this definition, it can be summized that for the receiver sensitivity requirement, the declared rated output power that is referred to is the carrier output power. The spec is, however not clear as to whether only a single carrier or multiple carriers are transmitted. Not transmitting all carriers would imply that the BS would not be operating at it’s rated output power, which would relax the requirement compared to operating at full rated output power.

A clue as to the intention for receiver sensitivity can be gained by considering that the ACS and blocking requirements; for these requirements, ETC1 is applied. ETC1 states that all carriers must be transmitted:
4.10.1.1
ETC1 generation

ETC1 shall be constructed on a per band basis using the following method: 

-
Declared maximum Base Station RF Bandwidth supported for contiguous spectrum operation shall be used;

-
Select the narrowest supported carrier and place it adjacent to the lower Base Station RF Bandwidth edge. Place a 5 MHz carrier adjacent to the upper Base Station RF Bandwidth edge.

-
For transmitter tests, select as many 5 MHz carriers that the BS supports within a band and fit in the rest of the declared maximum Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the upper Base Station RF Bandwidth edge. The nominal carrier spacing defined in subclause 5.7 shall apply;

-
If 5 MHz carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the BS and are transmitted using the same antenna port. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be on.
4.10.1.2
ETC1 power allocation

For a BS declared to support MC operation,

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power Prated,t according to the manufacturer’s declaration in subclause 4.6.8.
For a BS declared to support only CA operation,

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power Prated,t according to the manufacturer’s declaration in subclause 4.6.8. 

It would be rather strange to apply the transmitter on all carriers fo the ACS and blocking tests, but not for the sensitivity test and thus we summize that the intention for the sensitivity test is that all carriers are transmitted and the BS operates at it’s rated output power.
For eAAS, a single carrier is transmitted at the rated total output power. This could cause the maximum rated carrier output power to be exceeded; thus AAS could be revised to take a similar approach to E-UTRA. CRs are provided to revise AAS from release 13 to follow this principle in [1].
2.2 Clarification of the relevant output power for new eAAS requirements

The release 13 OTA sensitivity requirement relies on declared EIRPs for the narrowest beam, which may in fact not be the EIRP achieved when TRP is maximized. The EIRP achieved when TRP is maximized is captured with the term Prated,c,EIRP. Since the new eAAS requirements include a reference sensitivity and critical RX requirements that were conducted in release 13, it is proposed to use the Prated,c,EIRP as the transmitter power for the new eAAS OTA reference sensitivity. 

The other procedures for the other RX requirements do not refer to the transmitter settings, also in the legacy specifications.
3 Conclusion

The receiver requirement text is in relatively good shape, and the main issues to address are related to transmitter power allocation. A clarification of the power allocation principle for OTA sensitivity that is also needed for release 13 is captured in [1]. For release 15, it is proposed that the EIRP for the new OTA reference sensitivity requirement is Prated,c,EIRP.
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