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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 can be 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.
· Interested companies can provide simulation results to compare correct and wrong SNR estimation with the following setting in the next meeting:
· Power imbalance between DM-RSs and CRS = DM-RS/CRS = xdB 
· Interference+Noise level imbalance between  DM-RSs  and CRS = DM-RS/CRS= ydB 
· Target SNR imbalance CdB = (x-y)dB
· x={0, 4, 6} and y = x – {10dB,  12dB}.
· Note that in this meeting several companies indicated that CdB=12dB is feasible.
· Simulations can be provided with EPA5 and ETU5. Final decision on channel propagation model to use in the next meeting 
· Priority on EPA5 if test point set up is feasible.
· TBD how to capture different noise+interference imbalance in the legacy tests.
· One possibility is to introduce a NC with colliding CRS with
· Other methodology to capture this are welcome  
· It has been decided to apply this modification starting from rel-11.
In the following we provide the simulation results according to the agreed way forward where the imbalance in terms of interference +noise is created by introducing an interfering cells with colliding CRSs which decreases the SNR on the CRS. 
The interfering cell SNR is given by 
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For CdB=10dB and 12dB.
2 Simulation results
Annex A provides the set up used for the simulations, together with detailed simulation results for the two tests. Figures 1 and 2 below provide a summary of the simulation results with a setting which can be used to discriminate correct UE behaviour for FDD and TDD.
Since the SNR imbalance is created via power imbalance and noise+interference imbalance between CRSs and DM-RSs, it is more difficult to discriminate between correct UE behaviour and wrong UE behaviour for all the cases (e.g. the UE could use DM-RS for power computation but CRSs for noise+interference computation or vice versa or it could use CRSs to compute the power levels and the noise+interference level). However, it seems difficult through a unique test to guarantee that the UE is capable of handling correctly power imbalance and noise+interference imbalance. 

From the figures in the annex the following observations can be done:

· It is difficult to discriminate between correct and wrong UE behaviour unless the case X=0 is considered.

· In case of ETU channel as well when X is 0 the degradation of the performance due to wrong SNR estimation is large. However, when X is small, if the UE uses CRSs to estimate the power level rather than DM-RS the performance increases. This is especially visible for X=0. This is possibly due to the higher accuracy of the estimation when based on CRSs rather than DM-RS (due to smaller amount of DM-RS compared to CRSs and the processing gain from filtering CRS across subframes). 

· It is difficult to discriminate between correct UE behaviour and any wrong behaviour (CRSs used for whole SNR computation or CRSs used only for power level estimation or only for noise+interference level estimation), unless C is increased. 

In previous meeting it was mentioned that the power offset between CRSs and DM-RS can be considered in the order 6dB. If X=6dB is considered the degradation of the performance due to the use of CRS is small. Hence the proposal is as follows

Proposal 1. Consider EPA channels, increase CdB=15dB, introduce X=3dB and Y=-12dB. 
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Figure 1. Throughput vs SNR for C=10 (x=0, y=-10), C=12 (x=0, y=-12)  for EPA5, FDD
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Figure 2. Throughput vs SNR for C=10 (x=0, y=-10), C=12 (x=0, y=-12) for EPA5, TDD
3 Conclusions

The following is proposed:

Proposal 1. Consider the tests in Section 8.3.1.2 for FDD (dual layer spatial multiplexing) and Section 8.3.2.3 for TDD (dual layer spatial multiplexing) and modify the tests as follows:
· Introduce a secondary interfering cell whose CRSs collide with the wanted cell CRSs. The SNR of the interfering cell depends on the wanted SNR imbalance between CRS and DM-RS (C=15dB). 
· Introduce a power imbalance between DM-RS and CRS by X=3dB, and Y=-12dB
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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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	xdB {0,4,6}
	NA
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	xdB {0,4,6} (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

	
[image: image6.wmf]oc

s

N

E

)


	
	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.


Results are provided for EPA5 and ETU5. 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 3. Results for EPA for C=10dB, x=6dB, y=4dB and C=12dB, x=6dB, y=6dB
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Figure 4. Results for EPA for C=10dB, x=4dB, y=8dB and C=12dB, x=4dB, y=8dB
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Figure 5. Results for EPA for C=10dB, x=0, y=10dB and C=12dB, x=0dB, y=12dB
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Figure 6. Results for ETU for C=10dB, x=6dB, y=4dB and C=12dB, x=6dB, y=6dB
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Figure 7. Results for ETU for C=10dB, x=4dB, y=8dB and C=12dB, x=4dB, y=8dB
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Figure 8. Results for ETU for C=10dB, x=0, y=10dB and C=12dB, x=0dB, y=12dB

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
	
[image: image14.wmf]A

r


	dB
	 xdB {0,4,6}
	NA
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	dB
	 xdB {0,4,6}  (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
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	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.


Results are provided for EPA5 and ETU5. 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 9. Results for EPA for C=10dB, x=6dB, y=4dB and C=12dB, x=6dB, y=6dB
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Figure 10. Results for EPA for C=10dB, x=4dB, y=8dB and C=12dB, x=4dB, y=8dB
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Figure 11. Results for EPA for C=10dB, x=0, y=10dB and C=12dB, x=0dB, y=12dB
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Figure 12. Results for ETU for C=10dB, x=6dB, y=4dB and C=12dB, x=6dB, y=6dB
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Figure 13. Results for ETU for C=10dB, x=4dB, y=8dB and C=12dB, x=4dB, y=8dB
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Figure 14. Results for ETU for C=10dB, x=0, y=10dB and C=12dB, x=0dB, y=12dB
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