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1. Introduction

3GPP TR 37.977 defines the eNodeB emulator parameter settings that should be used for validation of MIMO OTA measurement methodologies. Currently, TR 37.977 only includes the LTE FDD eNodeB emulator parameter settings without the content of TDD. The definition of the MIMO OTA measurement methodologies is applicable for both FDD and TDD. Thus, the eNodeB emulator parameter settings for LTE TDD are proposed to be defined in TR 37.977 and the characteristics of LTE TDD should also be considered when validating the MIMO OTA measurement methodologies.
This text proposal adds the LTE TDD eNodeB emulator parameter settings to TR 37.977. 

*************************** Start of text proposal to TR 37.977 ************************************
7.1
eNodeB Emulator Parameter Settings

The eNodeB emulator parameters are set according to Table 7.1-1 for FDD and Table 7.1-2 for TDD. Testing with 64QAM is considered to be done optionally. The settings for DL stream 1 and stream 2 are the same.

Table 7.1-1: Parameter settings for FDD eNodeB emulator
	Parameters (Note 1)
	Unit
	Value 

	
	
	Signal level (Note 2)

	Parameters
	Unit
	middle
	high

	Physical channel

	Connection mode of UE
	
	Connection established

	DL MIMO mode
	
	2 x 2 open loop spatial multiplexing

	Duplex mode
	
	FDD

	Operating band
 (UL channel, 
DL channel)
	
	[band 7] (21100, 3100)
[band 20] (24300, 6300)

	Schedule tyoe
	
	Reference Measurement Channel (RMC)

	Reference Channel
	
	R.11 (Note 3)
	R.35 (Note 3)

	Bandwidth DL
	MHz
	10

	Number of RBs DL
	
	50

	Start RB DL
	
	0

	Modulation DL
	
	16QAM
	64QAM

	TBS Idx DL
	
	13 (RMC defined)
	24 (RMC defined)

	Bandwidth UL
	MHz
	10

	Number of RBs UL
	
	50

	Start RB UL
	
	0

	Modulation UL
	
	QPSK
	16QAM

	TBS Idx UL
	
	6 (RMC defined)
	19 (RMC defined)

	Transmit power control
	dBm
	-10/10 MHz, open loop (Note 4)

	PDSCH power offset relative to RS EPRE
	dB
	A = -3
B = -3

	Number of HARQ transmissions
	
	1 (no HARQ re-transmissions)

	AWGN
	
	OFF

	DL power level 
(RS EPRE)
	dBm / 15 kHz
	Set at eNodeB simulator 
with correction from calibration

	Number of subframes for FOM measurement
	
	2000 minimum for static channel

20000 minimum for faded channel
(Note 5)


Note 1:
This set of parameters is aligned with R&S CMW500, Anritsu MTC8820C, AT4 S3110B, and Agilent E6621A (to be confirmed).

Note 2:
The indications for the signal level to be middle or high are describing the channel conditions under which either a 16QAM or a 64QAM modulation, as selected for the test, usually would be applied.

Note 3:
This RMC is defined in 3GPP TS 36.521-1, Table A.3.3.2.1-1.
Note 4:
No uplink power control.

Note 5:
These values might need to be increased for frequency and mobile speed reasons.
Table 7.1-2: Parameter settings for TDD eNodeB emulator
	Parameters 
	Unit
	Value 

	
	
	Signal level (Note 1)

	Parameters
	Unit
	middle
	high

	Physical channel

	Connection mode of UE
	
	Connection established

	DL MIMO mode
	
	2 x 2 open loop spatial multiplexing

	Duplex mode
	
	TDD

	Operating band
 (UL / DL channel)
	
	[band 38] (38000)
[band 39] (38450)
[band 40] (39150)
[band 41] (40620)

	Schedule tyoe
	
	Reference Measurement Channel (RMC)

	Reference Channel
	
	R.30 TDD (Note 2)
	R.31-4 TDD (Note 2)

	Up/Downlink Frame Configuration
	
	1

	Special Frame configuration
	
	7

	Bandwidth DL
	MHz
	20

	Number of RBs DL
	
	100

	Start RB DL
	
	0

	Modulation DL
	
	16QAM
	64QAM

	TBS Idx DL
	
	13 (RMC defined)
	26 (RMC defined)

	Bandwidth UL
	MHz
	20

	Number of RBs UL
	
	100

	Start RB UL
	
	0

	Modulation UL
	
	QPSK
	16QAM

	TBS Idx UL
	
	6 (RMC defined)
	19 (RMC defined)

	Transmit power control
	dBm
	-10/20 MHz, open loop (Note 3)

	PDSCH power offset relative to RS EPRE
	dB
	A = -3
B = -3

	Number of HARQ transmissions
	
	1 (no HARQ re-transmissions)

	AWGN
	
	OFF

	DL power level 
(RS EPRE)
	dBm / 15 kHz
	Set at eNodeB simulator 
with correction from calibration

	Number of subframes for FOM measurement
	
	2000 minimum for static channel

20000 minimum for faded channel
(Note 4)


Note 1:
The indications for the signal level to be middle or high are describing the channel conditions under which either a 16QAM or a 64QAM modulation, as selected for the test, usually would be applied.

Note 2:
This RMC is defined in 3GPP TS 36.521-1, Table A.3.4.2.1-1 and Table A.3.9.2-1.
Note 3:
No uplink power control.

Note 4:
These values might need to be increased for frequency and mobile speed reasons.
7.2
Antenna Array Configuration

<Editor: To include the agreed X-polarized method. Any additional approach would need to be clearly specified.>

The emulated base station antennas shall be assumed to be dual polarized equal power elements that are orthogonal with a fixed 0λ separation, 45 degrees slanted.
<< Unchanged sections omitted >>
Annex A: eNodeB Emulator Downlink Power Verification
A.1
Introduction

The measurements described in this section serve three primary purposes:

1) Confirm that the PDSCH total power is balanced between the MIMO transmit ports of an eNodeB emulator

2) Confirm that the PDCCH-EPRE vs. PDSCH-EPRE is balanced per eNodeB emulator antenna port within a given RB

3) Confirm that the RS-EPRE vs. PDSCH-EPRE ratio is correct per eNodeB emulator antenna port within a given RB

A.2
Test Prerequisites

The parameters specified in Table A.1-1 and Table A.1-2 below are based on the eNodeB emulator settings described in Table 7.1-1 and Table 7.1-2.
Table A.1-1:  FDD eNodeB Emulator Configuration for Downlink Power Verification

	Parameter
	Value

	Operating Band/Channel (Note 1)
	Band 7 (3100 DL/21100 UL)
Band 13 (5230 DL/23230 UL)

Band 20 (6300 DL/24300 UL)

	Downlink Bandwidth
	10 MHz

	Duplex Mode
	FDD

	Schedule Type
	Reference Measurement Channel (RMC)

	Downlink Reference Channel
	R.11 FDD
	R.35 FDD

	Downlink Modulation
	16QAM
	64QAM

	Downlink TBS Index
	13 (RMC Defined)
	24 (RMC Defined)

	Downlink MIMO Mode 
	2x2 Open Loop Spatial Multiplexing

	Number of Downlink RBs
	50

	Downlink RBStart
	0

	Downlink Power Level, eNodeB emulator
	-50 dBm/15 kHz (RS-EPRE at each eNodeB emulator port)

	Uplink Bandwidth
	10 MHz

	Uplink Modulation
	QPSK
	16QAM

	Uplink TBS Index
	6 (RMC Defined)
	19(RMC Defined)

	Number of Uplink RBs
	50

	Uplink RBStart
	0

	Transmit Power Control
	-10 dBm/10 MHz (open loop)

	PDSCH Power Offset Relative to RS EPRE
	ρA= -3 dB
ρB= -3 dB

	HARQ Transmissions
	1 (No HARQ)

	AWGN
	Off

	OCNG
	Off


Note 1: Labs executing this test may use any one of the three bands listed in Table A.1-1 according to test UE availability and band support in the eNodeB emulator.
Table A.1-2:  TDD eNodeB Emulator Configuration for Downlink Power Verification
	Parameter
	Value

	Operating Band / Channel (Note 1)
	Band 38 (38000)

Band 39 (38450)

Band 40 (39150)
Band 41 (40620)

	Downlink Bandwidth
	20 MHz

	Duplex Mode
	TDD

	Schedule Type
	Reference Measurement Channel (RMC)

	Downlink Reference Channel
	R.30 TDD
	R.31-4 TDD

	Downlink Modulation
	16QAM
	64QAM

	Downlink TBS Index
	13 (RMC defined)
	26 (RMC defined)

	Up/Downlink Frame Configuration
	1

	Special Frame configuration
	7

	Downlink MIMO Mode 
	2x2 Open Loop Spatial Multiplexing

	Number of Downlink RBs
	100

	Downlink RBStart
	0

	Downlink Power Level, eNodeB emulator
	-50 dBm/15 kHz (RS-EPRE at each eNodeB emulator port)

	Uplink Bandwidth
	20 MHz

	Uplink Modulation
	QPSK
	16QAM

	Uplink TBS Index
	6 (RMC Defined)
	19(RMC Defined)

	Number of Uplink RBs
	100

	Uplink RBStart
	0

	Transmit Power Control
	-10 dBm/20 MHz (open loop)

	PDSCH Power Offset Relative to RS EPRE
	ρA= -3 dB
ρB= -3 dB

	HARQ Transmissions
	1 (No HARQ)

	AWGN
	Off

	OCNG
	Off


Note 1: Labs executing this test may use any one of the four bands listed in Table A.1-2 according to test UE availability and band support in the eNodeB emulator.
A.3
Test Methodology

For the purpose of verifying channel power levels called for in this document, the eNodeB emulator shall be connected to a test UE (DUT) according to the configuration shown in Figure A.3-1 below:
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Figure A.3-1: eNodeB Connections for Downlink Power Verification

Note 1: TX Port #1 is used as transmit-only on eNodeB emulators with a separate uplink RX port. 

Note 2: If the eNodeB emulator supports full duplex operation on TX port #1, the circulator’s RX port shall be terminated in a 50-ohm load.

Note 3: These splitter ports will be used to provide a downlink RF sample to the analyzer and shall be terminated in a 50-ohm load when not in use.

The analyzer shown in Figure A.3-1 above must be capable of measuring the eNodeB emulator’s average PDCCH power independent of the eNodeB emulator’s average PDSCH power, expressed as a PSD in dBm/15 kHz. The analyzer must also be capable of measuring RS EPRE and PDSCH EPRE in dBm/15 kHz. Any instrument capable of making these measurements is acceptable.

The following eight measurements shall be made while the UE is in an active data session and sending continuous uplink data to the eNodeB emulator using the settings described in Table A.1-1 and Table A.1-2:

1) Average power at TX Port 1 (through Splitter 1) of all PDCCH RBs expressed as a PSD in dBm/15 kHz

2) Average power at TX Port 1 (through Splitter 1) of all PDSCH RBs expressed as a PSD in dBm/15 kHz

3) PDSCH-EPRE at TX Port 1 (through Splitter 1) in dBm/15 kHz

4) RS-EPRE at TX Port 1 (through Splitter 1) in dBm/15 kHz for the Reference Signals in DL

5) Average power at TX Port 2 (through Splitter 2) of all PDCCH RBs expressed as a PSD in dBm/15 kHz

6) Average power at TX Port 2 (through Splitter 2) of all PDSCH RBs expressed as a PSD in dBm/15 kHz

7) PDSCH-EPRE at TX Port 2 (through Splitter 2) in dBm/15 kHz

8) RS-EPRE at TX Port 2 (through Splitter 2) in dBm/15 kHz

From the eight measurements described above, calculate the following:

· eNodeB TX Port 1/TX Port 2 PDCCH average power balance (in dB) across all DL RBs

· eNodeB TX Port 1/TX Port 2 PDSCH average power balance (in dB) across all DL RBs

· eNodeB RS-EPRE to PDSCH-EPRE power ratio (in dB), TX Port 1

· eNodeB RS-EPRE to PDSCH-EPRE power ratio (in dB), TX Port 2

To be considered compliant with 3GPP TS 36.521-1, the following criteria must be met:

a. eNodeB PDCCH-EPRE TX Port1/TX Port 2 power balance must be 
0 dB, +/- 0.7 dB

b. eNodeB PDSCH-EPRE TX Port 1/TX Port 2 power balance must be 
0 dB, +/- 0.7 dB

c. eNodeB PDCCH-EPRE to PDSCH-EPRE TX Port 1 power ratio must be 
0 dB, +/- 0.7 dB

d. eNodeB PDCCH-EPRE to PDSCH-EPRE TX Port 2 power ratio must be 
0 dB, +/- 0.7 dB

In addition, the following criteria must be met per antenna based on the PDSCH EPRE power offset relative to RS EPRE called for in Table A.1-1 and Table A.1-2:
e. eNodeB RS-EPRE to PDSCH-EPRE ratio must be +3 dB, +/- 0.7 dB 
for TX Port 1

f.     eNodeB RS-EPRE to PDSCH-EPRE ratio must be +3 dB, +/- 0.7 dB 
for TX Port 2

<< Unchanged sections omitted >>
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