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1 Introduction
In last RAN4 meeting, a way forward was agreed to further evaluate how to verify UE proper implementation on SNR estimation based on DMRS under TM9 with following setup:
· 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 = xdB 
· Interference+Noise level imbalance between  DM-RSs  and 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. 
In this contribution, firstly several scenarios were evaluated with different UE behaviors on SNR estimation. Then proposals were given regarding how to revise current dual-layer test with SNR imbalance between CRS and DMRS to discriminate different UE behaviour on SNR estimation.
2 Analysis
2.1 Simulation assumption
Based on the agreed way forward, 2 scenarios with different SNR imbalanced between DMRS and CRS were evaluated for EPA5Hz and ETU5Hz:
· Scenario1: Fixed SNR imbalance as 10dB, power imbalance between DMRS and CRS as X = {0, 4, 6} dB. 
· Scenario2: Fixed SNR imbalance as 12dB, power imbalance between DMRS and CRS as X = {0,4,6} dB
2.2 Simulation results
Figure1 shows the absolute throughput curves with different power imbalance setting under 10dB SNR imbalance assuming UE wrongly estimate SNR based on CRS. Figure 2 show the throughput curves for 12dB SNR imbalance. Performance assuming UE correctly estimate SNR based on DMRS with fixed SNR imbalance 10 and 12 dB were also supplied in figure1 and figure2 separately. Furthermore, performance with 0dB SNR imbalance and DMRS based on SNR estimation were also supplied as reference.
Table 1 summarizes the required SNR points achieving 70% relative throughput for each case.

Figure1: Throughput Vs.SNR for CdB =10dB

Figure2: Throughput Vs.SNR for CdB =12dB
Table1: SNR points @ 70% Relative TP
	Channel Model 
	C=10dB
	C=12dB
	C =0dB

	
	DMRS based(X=6) 
	X=0dB
	X=4dB 
	X=6dB 
	DMRS based(X=6) 
	X=0dB
	X=4dB 
	X=6dB 
	DMRS based

	EPA5Hz 
	10.1
	13.4
	13.4
	13.4
	10.1
	14.8
	14.9
	14.9
	10.1

	ETU5Hz 
	11.5
	15.1
	15.1
	15.1
	11.6
	16.6
	16.6
	16.6
	11.3




Based on simulation results, observations were given below:
· With fixed SNR imbalance between CRS and DMRS, similar performance can be observed irrespective of different setting up i.e. power imbalance X={0,4,6} dB.
· Under 10dB SNR imbalance between CRS and DMRS, 3.3dB and 3.6dB performance gap can be observed between different UE behavior on SNR estimation for EPA5Hz and ETU5Hz separately.
· Under 12dB SNR imbalance between CRS and DMRS, 4.7dB and 5.0dB performance gap can be observed between different UE behavior on SNR estimation for EPA5Hz and ETU5Hz separately.
· With SNR condition of CRS degradation, marginal loss can be observed even with DMRS based SNR estimation due to UE using CRS for channel PDP and Doppler shift estimation. For ETU5Hz, with 12dB SNR imbalance, 0.3 dB loss can be observed at 70% SNR point compared to 0 dB SNR imbalance case. For EPA5Hz, almost no effect on performance with CRS SNR condition degradation.
· Test cases under both EPA5Hz and ETU5Hz channel can work well to discriminate UE behavior with large SINR imbalance i.e.12dB.
3 Conclusion
In this contribution, several scenarios were evaluated with different UE behaviors on SNR estimation. We have such observations:
· Observation1: With fixed SNR imbalance between CRS and DMRS, similar performance can be observed irrespective of different setting up i.e. power imbalance X={0,4,6} dB.
· Observation2: Test cases under both EPA5Hz and ETU5Hz channel can work well to discriminate UE behavior with large SINR imbalance i.e.12dB.
Based on such observations and analysis, such proposals were given:
· Proposal1: Introducing 12dB SINR mismatch between CRS and DMRS/PDSCH to verify UE correctly implementation SNR estimation based on DMRS.
· Proposal2: Keeping fading channel as EPA5Hz as in current test, revising current test requirements with extra relaxation as [delta_x] dB considering the effect of SNR condition of CRS degradation.
· Proposal3: Power imbalance between CRS and DMRS can be fixed as X=6dB considering performance gap to discriminate different UE behavior and typical values in real network.
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