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1. Introduction

The OTA sensitivity requirement was introduced for AAS BS in release 13. The background for this requirement is that the base station manufacture declares the sensitivity performance corresponding to coverage area. The requirement is based on declarations of OSDD. For eAAS the OTA sensitivity requirement is extend with a reference requirement used for other receiver requirements.  

RAN4 have agreed to re-use concepts from AAS, for corresponding base stations types in the NR specification. In this contribution, a text proposal is presented for approval with background information related to OTA sensitivity part of requirement set 1-H and 1-O. 
2. Discussion

The OTA sensitivity requirement is defined on EIS at certain link quality level. The link quality level is for NR defined as throughput. The requirement requires a defined test signal to be defined (Fixed Reference Channel). In a companion contribution [1] the G-FRC in introduced for NR. It’s clear that RAN4 needs a concept for G-FRC keeping the number of required FRCs to a minimum.

The OTA sensitivity characteristics in terms of directivity is in the same range for FR1 and FR2 base stations. Therefore, RAN4 needs to consider to also include this requirement in requirement set 2-O. If OTA sensitivity is included in 2-O, aspects related to conformance testing requires further considerations. 

Based on background information in TR 37.842, background information for NR base stations have been created in a text proposal for TR 38.xyz. 
3. Conclusion

In this contribution a text proposal for TR 38.xyz, adding background information for OTA sensitivity for 1-H and 1-O is presented for approval. 
Also, at the very end draft specification text for TS 38.104 is attached for discussion.
4. References

[1]
R4-1709522, “TP for TR: NR Receiver blocking for non-AAS”, Ericsson
[Text proposal]
9.2
OTA sensitivity
9.2.1
General
The OTA sensitivity requirement applies to the NR 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 NR base station.

-
Demodulators are considered part of the NR base station.

The OTA sensitivity requirement is implementation independent.

9.2.2
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 NR base station receiver.

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

If the NR base station is capable of redirecting the receiver target related to the OSDD then the OSDD includes: 

-
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 NR base station.

-
Five declared sensitivity RoAoA comprising the conformance testing directions as detailed below.

-
The receiver target reference direction.

NOTE 1:
Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.

The sensitivity RoAoA resulting from the NR base station specification 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 2:
Several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.

If the NR base station 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.
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Figure 9.2.2-1: Direction diagram showing an example of receiver target redirection range
of an OSDD for a NR base station capable of redirection

In figure 9.2.2-1 a 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 (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 criteria should 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  and .

The OTA sensitivity is a received signal level above which a specified throughput should be met. The requirement is to meet or exceed the throughput when the NR base station 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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within the active sensitivity RoAoA.

The figure of merit (FOM) for OTA sensitivity is EIS for all NR base station classes.
The stimulus signal is the fixed reference measurement channel (G-FRC) for target throughputs as specified in [sub-clause x.y.z]. The requirement assumes the G-FRC for non-fading conditions/no environment.

The OTA sensitivity requirement applies per polarization, under the assumption of polarization matching. The manufacturer declares whether dual polarization or single polarization reception is supported.

9.2.3
The conformance requirements

If an OSDD does not include a receiver target redirection range, conformance testing is performed for the following five directions, as depicted in the example in figure 9.2.3-1:

-
The receiver target reference direction.
-
The direction determined by the maximum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
-
The direction determined by the minimum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
-
The direction determined by the maximum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
-
The direction determined by the minimum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
The manufacturer declares the five directions for conformance testing.
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Figure 9.2.3-1: OSDD without target redirection capability

In figure 9.2.3-1 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 is performed for the following five directions, as depicted in the example in figure 9.2.3-2:

-
The receiver target reference direction.
-
The direction determined by the maximum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
-
The direction determined by the minimum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
-
The direction determined by the maximum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
-
The direction determined by the minimum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
The manufacturer declares the five directions for conformance testing, the setting of the NR base station 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 9.2.3-2: OSDD with target redirection capability

In figure 9.2.3-2, 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 shaded. Note that each sensitivity RoAoA is exceptionally small compared to the receiver target redirection range, for demonstration purposes.

[The end of text proposal]
[Draft]
10
Radiated receiver characteristics


10.1
General

OTA receiver characteristics requirements apply to the NR base station including all its functional components active unless otherwise stated in each requirement. 

Unless otherwise stated the requirements in clause 10 apply during the NR base station receive period.
The requirements in clause 10 shall be met for any transmitter setting.

The  throughput requirements defined for the receiver characteristics in this clause do not assume HARQ retransmissions.

When the NR base station is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.

10.2
OTA sensitivity
10.2.1
General

The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to an NR BS receiver. 

The NR BS receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current NR base station settings is the active sensitivity RoAoA.

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

-
The set(s) of RAT, Channel bandwidth and declared minimum EIS level 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 NR base station.

-
Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in 3GPP TS 38.141 part 2 [13].

-
The receiver target reference direction.
NOTE 1:
Some of the declared sensitivity RoAoA may coincide depending on the redirection capability. 

NOTE 2:
In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.

NOTE 3:
The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.

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

-
The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.

-
One declared active sensitivity RoAoA.

-
The receiver target reference direction.

NOTE 4:
For NR base station without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.

The OTA sensitivity EIS level declaration shall apply to all supported polarizations, under the assumption of polarization matching. 

10.2.2
Minimum requirement

For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD the throughput criterion, as described below, shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and channel bandwidth.  

The throughput shall be ≥ 95 % of the maximum throughput of the G-FRC with parameters specified in table 10.2.4-1.

Table 10.2.4-1: NR BS reference measurement channel

	NR

channel bandwidth [MHz]
	Reference measurement channel

	5
	G-FRC A1.1 in Annex XX

	10
	G-FRC A1.2 in Annex XX

	15
	combination of G-FRC A1.1 and G-FRC 1.2 in Annex XX

	20
	G-FRC A1.3 in Annex XX

	25
	combination of G-FRC A1.1 in and G-FRC 1.3 in Annex XX

	40 
	G-FRC 1.3 Annex XX 

	50
	combination of G-FRC A1.2 in and G-FRC 1.3 Annex XX

	60
	G-FRC A1.4 in Annex XX

	80 
	G-FRC A1.4 in Annex XX

	100
	G-FRC A1.4 in Annex XX


NOTE 1:
The requirement applies for all declared sets of EIS level, and channel bandwidth, within the OSDD, and for all related active sensitivity RoAoA settings within the NR base station capability.

NOTE 2:
Several OSDD EIS level declarations corresponding to different channel bandwidths may be made.
[The end of draft]
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