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1
Introduction
This document is presented to provide a text proposal for TR 37.977 [1] on the inclusion of FDD eNodeB emulator downlink power verification as a re-defined Section 9. 
2
Summary
During 3GPP TSG RAN4 #62 in Dresden, DE, AT&T provided a contribution describing a proposed test methodology to verify the PDCCH, PDSCH and RS-EPRE ratios of eNodeB emulators [2]. The contribution in [2] describes a methodology based on a full PDSCH RB allocation and a partial (50%) PDSCH RB allocation. However, because partial PDSCH allocations are currently undefined in the 3GPP specification, this contribution removes testing to a 50% RB allocation. In addition, this contribution also corrects some minor discrepancies that were present in [2]. 
The text provided in this document  describes a methodology for verification of eNodeB emulator downlink power distribution across channel types and output ports. The measurements described in this document 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
3
Proposal

It is proposed to approve the text proposal for TR 37.977 on FDD eNodeB emulator downlink power verification as a re-defined Section 9 as presented in the text that follows. The inclusion of a verification procedure for eNodeB emulator downlink power will complement TR 37.977’s existing Section 8.3, which verifies the implementation of channel models.
4
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9 eNodeB Emulator Downlink Power Verification

9.1 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

9.2 Test Prerequisites

The parameters specified in Table 9.1 below are based on the eNodeB emulator settings described in Table 7.1-1. 

Table 9.1:  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 9.1 according to test UE availability and band support in the eNodeB emulator.

9.3 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 9.1 below:

Figure 9.1: eNodeB Connections for Downlink Power Verification
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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 9.1 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 9.1:

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 9.1:

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
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