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1. Introduction
At previous RAN4#85 meeting in Reno, the OTA transmitter OFF power (TDD) core requirement for eAAS BS has been settled, see [1], [2] and the way-forward agreement in Dubrovnik [6]. 

In this contribution a text proposal is presented for OTA transmitter OFF power requirement (TDD) in sub-clause 6.5 TS 37.145-2 and we would like to encourage feedback from other companies on the text proposal.
2. Discussion
The OTA transmitter OFF power (TDD) requirement in sub-clause 9.5 of TS 37.105 is based on work done in [2], [5], and [6]. 

The requirement is highly dependent on the co-location concept, where a co-location reference antenna is introduced. 

A very preliminary test setup was presented at the last RAN4#85 meeting in Reno, see [5]. This test setup has been used as a baseline to the text proposal presented in this contribution.
3. Conclusion

This contribution presents a text proposal for OTA transmitter OFF power requirement (TDD) in sub-clause 6.5 in TS 37.145-2. 

The OTA transmitter OFF power test procedure, presented in this contribution, is applicable for both SAC (Shielded Anechoic Chamber) and CATR (Compact Antenna Test Range) type of chambers.
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6.5
OTA transmit ON/OFF power
6.5.1
General

OTA transmitter ON/OFF power requirements apply only to TDD operation of E-UTRA.

The OTA Transmit ON/OFF power requirements are co-location requirements and specified as the power sum of the supported polarization(s) at the co-location reference antenna conducted output(s).

6.5.2
Transmitter OFF power

6.5.2.1
Definition and applicability

OTA transmitter OFF power is defined as the mean power measured over 70 (s filtered with a square filter of bandwidth equal to the Base Station RF Bandwidth(s) centred on the central frequency of the Base Station RF Bandwidth(s) during the transmitter OFF period. 

For multi-band co-location reference antenna conducted output(s), the requirement is only applicable during the transmitter OFF period in all supported operating bands.
For single band co-location reference antenna conducted output(s), supporting transmission in multiple operating bands, the requirement is applicable per supported operating band.
6.5.2.2
Minimum requirement

There is no transmitter off power requirement for UTRA operation.

The minimum requirement for E-UTRA operation is defined in 3GPP TS 37.105 [1], subclause 9.5.2.4.

6.5.2.3
Test purpose

The purpose of this test is to verify the transmitter OFF power at the co-location reference antenna conducted output(s) is within the limits of the minimum requirements.
6.5.2.4
Method of test 

6.5.2.4.1
Initial conditions

Test environment:

-
normal; see 3GPP TS 37.145-1 [4], clause B.2.
RF channels to be tested for single carrier (SC):

-
[B], M and [T]; see subclause 4.12.1.

Base Station RF Bandwidth positions to be tested for multi-carrier (MC): 

-
MRFBW for single-band RIB, see subclause 4.12.1, BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band RIB, see subclause 4.12.1.
In addition, for multi-band RIB:

-
For BRFBW_T'RFBW, transmitter OFF testing above the highest operating band may be omitted.

-
For B'RFBW_TRFBW, transmitter OFF testing below the lowest operating band may be omitted.

6.5.2.4.2
Procedure
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Figure 6.5.2.4.2-1: Measuring system set-up for OTA transmitter OFF power in 
SAC (Shielded Anechoic Chamber)
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Figure 6.5.2.4.2-2: Measuring system set-up for OTA transmitter OFF power in 
CATR (Compact Antenna Test Range)

1) Place AAS BS and co-location reference antenna as specified in sub-clause 4.15, at the distance d=0.1m. 

2) Place Range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the AAS BS as depicted in Figures 6.5.2.4.2-1 (SAC) or 6.5.2.4.2-2 (CATR). 

3) The Range antenna shall be dual (or single) polarized with the same frequency range as the AAS BS for transmitter OFF power test case.

4) Connect Range antenna and co-location reference antenna to the measurement equipment as shown in Figures 6.5.2.4.2-1 (SAC) or 6.5.2.4.2-2 (CATR). 
5) OTA transmitter OFF power is measured at the co-location reference antenna RF output(s) (conducted side).
6) The measurement device (signal analyzer) characteristics shall be:
-  Detection mode: True RMS.

7) Set the AAS BS to transmit:
-
For AAS BS declared to be capable of single carrier operation only, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction), according to E-TM1.1 in subclause 4.12.2, at manufacturer's declared rated output power, Prated,t,TRP.

-
For a AAS BS declared to be capable of multi-carrier and/or CA operation, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction), according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.11.

-
Check that specified beam power (EIRP) is obtained at Range antenna RF output(s) (conducted side) for each polarization, depicted in Figures 6.5.2.4.2-1 (SAC) or 6.5.2.4.2-2 (CATR). Re-align if the specified beam power is not achieved.

8) Measure the mean power spectral density measured over 70μs filtered with a square filter of bandwidth equal to the RF bandwidth of the RIB centred on the central frequency of the RF bandwidth. 70μs average window centre is set from 35μs after end of one transmitter ON period + 17μs to 35μs before start of next transmitter ON period - 6.25μs. Note that the measured value does not exceed the test requirement in subclause 6.5.2.5.
In addition, for multi-band RIB, the following steps shall apply:
9) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

6.5.2.5
Test requirements

The measured mean power spectral density according to subclause 6.5.2.4 from all co-location reference antenna conducted output(s) shall be less than -106 dBm/MHz + Test Tolerance [TBD] for carrier frequency f ≤ 3.0 GHz.

The measured mean power spectral density according to subclause 6.5.2.4 from all co-location reference antenna conducted output(s) shall be less than -106 dBm/MHz + Test Tolerance [TBD] for carrier frequency 3.0 GHz < f ≤ 4.2 GHz.
For multi-band RIB, the requirement is only applicable during the transmitter OFF period in all supported operating bands.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
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