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1. Introduction

At last meeting, RAN4#78 in Malta, the specification structure for TS 37.145-2 [2] was agreed. Also a plan for developing requirement text for the conformance specification was presented [1]. According to the plan the focus is on conducted requirements in 37.145-1. However, a draft for OTA sensitivity for TS 37.145-2 has been created to initiate the discussion on how to create the conformance test requirement. The intention with this document is to collect feedback on how the requirement is captured in the agreed specification skeleton. 
2. Discussion

Based on information captured in sub-clause 7.2 in TR 37.842 and RF core requirement captured in clause 10 in TS 37.105 draft test specification text for OTA sensitivity have been created.

The following approach has been used to develop the draft specification text for OTA sensitivity conformance test requirement for AAS base stations: 

1.
Alignment with high-level document structure proposed in [3].

2.
Alignment with low-level document structure proposed in TS 37.141, sub-clause 4.11.

3.
In sub-clause 7.2.1 text influenced by the RF core specification is created.

4.
In sub-clause 7.2.1.1, text describing conformance directions with respect to declared OSDD(s) is added.

5.
In sub-clause 7.2.2 refer to minimum requirements in TS 37.105, sub-clause 10.2.2, 10.2.3 and 10.2.4.

6.
In sub-clause 7.2.3 add text on test purpose.

7.
In sub-clause 7.2.4.1 add text on initial conditions. This applies mostly to how the test object is configured. 

8.
In sub-clause 7.2.4.2 add test procedure for testing OTA sensitivity in direct far-field and CATR.

9.
In sub-clause 7.2.5 add the related to the test requirement.
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Figure 2-1: Requirement structure
In Figure 2-1 it can be noted that the structure in extended with support for multiple test methods. The first test method to be described is direct far-field and CATR.
3. Conclusion

This contribution presents revised version of the specification text for “OTA sensitivity” in TS 37.145-2, clause 7. 

The specification text for clause 7 is attached as a draft text proposal at the end of the contribution.
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7.
Radiated receiver characteristics

7.1
General

<Text to be added >
7.2
OTA sensitivity


7.2.1
Definition and applicability
The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (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. The sensitivity RoAoA resulting from the current AAS BS 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 AAS BS.

-
Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in sub-clause 7.2.1.1.

-
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 AAS BS 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. 

7.2.1.1
Conformance testing directions
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 7.2.1.1-1. 

· 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  value.
· The direction determined by the minimum θ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
The manufacturer shall declare the five directions for conformance testing.
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Figure 7.2.1.1-1: OSDD without target redirection capability.

In Figure 7.2.3-1 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 shall be performed for the following five directions, as depicted in the example in figure 7.2.3-2. 

· 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 7.2.1.1-2: Direction diagram with discrete settings.

In Figure 7.2.1.1-2, 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. 
7.2.2
Minimum Requirement
For MSR BS the minimum requirement is in TS 37.105 [x] sub-clause 10.2.2.

For single RAT UTRA BS the minimum requirement is in TS 37.105 [x] sub-clause 10.2.3.

For single RAT E-UTRA BS the minimum requirement is in TS 37.105 [x] sub-clause 10.2.4.

7.2.3
Test purpose

The test purpose is to verify the ability to receive weak signals at one or multiple OSDD.
7.2.4
Method of test

7.2.4.1
Initial conditions
Test environment:
 normal; see [Annex B.2].

RF bandwidth positions to be tested: 
BRFBW, MRFBW and TRFBW in single-band operation, see [sub-clause 4.9.1]; 
BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see [sub-clause 4.9.1].
7.2.4.2
Procedure for direct far-field and CATR
1)
Calibrate test range.

2)
Position the AAS BS test object on the test range positioner.

3)
For FDD BS enable BS transmission according to TM1 for UTRA or E-TM1.1 for E-UTRA at manufacturer’s declared rated output power.
4)
Configure the signal generator according to parameters in sub-clause 7.2.5.2 for UTRA and sub-clause 7.2.5.3 for E-UTRA. 
5)
Orientate the test object with respect to the impinging plane wave according to OSDD(s). 
6)
Illuminate the test object with relevant polarization(s).
7)
Measure EIS for relevant polarization.

8)
Repeat steps 5 to 7 for each impinging angle according to OSDD(s), redirection directions and relevant polarization.
9)
Test steps 1 to 6 is repeated for frequency in low, mid and high range.
For a base station supporting one polarization the relevant polarization is matched to the test object. For a base station supporting dual polarization the relevant polarization is one of two orthogonal polarizations. 
7.2.5
Test Requirement
7.2.5.1
MSR operation
The minimum requirements for a UTRA FDD and for UTRA TDD 1,28 Mcps option carrier OTA sensitivity are defined in sub-clause 7.2.5.2.

The minimum requirement for an E-UTRA carrier OTA sensitivity is defined in sub-clause 7.2.5.3.
7.2.5.2
Single RAT UTRA operation
For a received signal whose angle of arrival of the incident wave is corresponding to the declared conformance testing directions, the error rate criterion as described below shall be met when the level of the arriving signal is equal to the minimum EIS+TT (dBm) level in the respective declared set of EIS level, RAT and channel bandwidth. 
For UTRA FDD, the BER shall not exceed 0,001, using the 12,2 kbps data rate reference measurement channel specified in 3GPP TS 25.104 [2].
For UTRA TDD 1,28 Mcps option, the BER shall not exceed 0,001, using the 12,2 kbps data rate reference measurement channel specified in 3GPP TS 25.105 [3].
NOTE:
The requirement applies for all declared sets of EIS, RAT and channel bandwidth, within the OSDD comprising UTRA, and for all related active sensitivity RoAoA settings within the AAS BS capability.
7.2.5.3
Single RAT E-UTRA operation
For a received signal whose angle of arrival of the incident wave is corresponding to the declared conformance testing directions, the throughput criterion, as described below, shall be met when the level of the arriving signal is equal to the minimum EIS+TT (dBm) level in the respective declared set of EIS level, RAT and channel bandwidth.  

The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in 3GPP TS 36.104 [8] with parameters specified in Table 7.2.5.3-1.

NOTE 1:
The requirement applies for all declared sets of EIS level, RAT and channel bandwidth, within the OSDD comprising E-UTRA, and for all related active sensitivity RoAoA settings within the AAS BS capability.

Table 7.2.5.3-1: E-UTRA AAS BS reference measurement channel

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel

	1.4
	FRC A1-1 in 3GPP TS 36.104 [8], clause A.1

	3
	FRC A1-2 in 3GPP TS 36.104 [8], clause A.1

	5
	FRC A1-3 in 3GPP TS 36.104 [8], clause A.1

	10
	FRC A1-3 in 3GPP TS 36.104 [8], clause A.1 (note)

	15
	FRC A1-3 in 3GPP TS 36.104 [8], clause A.1 (note)

	20
	FRC A1-3 in 3GPP TS 36.104 [8], clause A.1 (note)

	NOTE: 
The declared minimum EIS level is applies to a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


NOTE 2:
 Several OSDD EIS level declarations corresponding to different channel bandwidths may be made.

[The end of draft]
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