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1 Introduction

In RAN 4 68 the following way forward was agreed in [1]

· The SNR imbalance between DM-RS and CRS is achieved in two ways:
· Power imbalance

· Noise + Interference imbalance

· Consider the tests in Section 8.3.1.2 for FDD and Section 8.3.2.3 for TDD.
· Test set up is provided in next slides.
· Simulation results in terms of throughput vs SNR for correct DM-RS based SNR estimation and wrong CRS-based SNR estimation with the following main parameters:
· CdB=12dB
· Power imbalance between DM-RSs and CRS = xdB = [4]dB to be confirmed in the next meeting (depending on TM10 Test 2-A test point)
· Interference+Noise level imbalance between  DM-RSs  and CRS = ydB = [-8] to be confirmed in the next meeting (depending on TM10 Test 2-A test point)
· ETU5 
2 Simulation results
Annex A provides the set up used for the simulations Figures 1 and 2 below provide a the simulation results for TDD and FDD. 
The figures include the following throughput curves:

· Throughput obtained for correct SNR estimation based on DM-RS (both numerator and denominator)

· Throughput obtained for SNR estimation based on CRS for the numerator and DM-RS for the denominator

Throughput obtained for SNR estimation based on CRS (both numerator and denominator) 
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Figure 1. Results for ETU for C=12dB, x=4dB, y=8dB
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Figure 2. Results for ETU for C=12dB, x=4dB, y=8dB

3 Conclusions

The following is proposed:

Proposal 1: Consider these results for alignment purpose.
4 References

[1]
R4-135773, “Way forward on SNR estimation for TM9”, Ericsson, Samsung
5 Annex A
A.1
Dual-Layer Spatial Multiplexing
Table 8.3.1.2-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations

	parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	Downlink power allocation
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	dB
	xdB = 4
	NA
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	dB
	xdB = 4 (Note 1)
	NA

	
	(
	dB
	-3
	NA

	Cell-specific reference signals
	
	Antenna ports 0 and 1
	Antenna ports 0 and 1

	Cell ID
	
	0
	126

	CSI reference signals
	
	Antenna ports 15,16
	NA

	Beamforming model
	
	Annex B.4.2
	NA

	CSI-RS periodicity and subframe offset          TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 2
	NA

	CSI reference signal configuration
	
	8
	NA

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /

0010000000000000
	NA
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at antenna port
	dBm/15kHz
	-98
	-98

	CdB
	
	10,12dB
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	Reference Value in Table 8.3.1.2-2
	Test specific, 
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	Symbols for unused PRBs
	
	OCNG (Note 2)
	NA

	Number of allocated resource blocks (Note 2)
	PRB
	50
	NA

	Simultaneous transmission
	
	No
	NA

	PDSCH transmission mode
	
	9
	NA

	Note 1:
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Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


A.2
Dual-Layer Spatial Multiplexing (with multiple CSI-RS configurations), TDD
Table 8.3.2.3-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations

	parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	Downlink power allocation
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	dB
	 XdB = 4
	NA
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	dB
	 xdB = 4  (Note 1)
	NA

	
	(
	dB
	-3
	NA

	Cell-specific reference signals
	
	Antenna ports 0 and 1
	Antenna ports 0 and 1

	Cell ID
	
	0
	126

	CSI reference signals
	
	Antenna ports 15,16
	NA

	Beamforming model
	
	Annex B.4.2
	NA

	CSI-RS periodicity and subframe offset          TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 4
	NA

	CSI reference signal configuration
	
	8
	NA

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /

0010000000000000
	NA
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	dBm/15kHz
	-98
	-98

	CdB
	
	10, 12dB
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	Reference Value in Table 8.3.2.3-2
	Test specific,
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	Symbols for unused PRBs
	
	OCNG (Note 2)
	NA

	Number of allocated resource blocks (Note 2)
	PRB
	50
	NA

	Simultaneous transmission
	
	No
	NA

	PDSCH transmission mode
	
	9
	NA

	Note 1:
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Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.
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