[bookmark: _Toc130629555]3GPP TSG-RAN WG4 RAN4 #68                                     R4 -133820 
Barcenola, Spain, 19th – 23rd Aug, 2013


Agenda item:	5.2.4
Source: 	Samsung 
Title: 	View on SNR verification under TM9 demodulation test
Document for:	Discussion
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:
· 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 provide simulation results with the following modifications:
· Introduce a power imbalance (6-15dB, i.e. PDSCH is xdB higher than CRSs) between CRSs and DM-RS/PDSCH.
· Change the channel profile from EPA5 to ETU5.
· Analysis based on other test scenarios and test cases is not precluded
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
In order to capture different SNR levels between CRS and DMRS, two different approaches can be used:
· Alt1: Introducing different receiving power imbalance between CRS and DMRS
· Case 1-1: Keeping fading channel as EPA5Hz as current test, introducing SNR imbalance between CRS and DMRS/PDSCH: PDMRS/PDSCH/PCRS {6,9,12,15}dB ( SNR observed based on CRS is smaller than DMRS based)
· Case 1-2: Revising fading channel as ETU5Hz, introducing  SNR imbalance between CRS and DMRS/PDSCH: PDMRS/PDSCH/PCRS = {6,9,12,15}dB ( SNR observed based on CRS is smaller than DMRS based)
· Alt2: Introducing different interference levels between CRS and DMRS/PDSCH such as colliding CRS cell 
· Case 2-1: Keeping fading channel as EPA5Hz as current  test, introducing colliding CRS interference with power imbalance between serving cell CRS and colliding CRS as PCRS-serving/PCRS-interference ={6,3,0}dB
· Case 2-2: Revising channel as ETU5Hz introducing colliding CRS interference with power imbalance between serving cell CRS and colliding CRS as SIR = {6, 3, 0} dB.
2.2 Simulation results
Figure1~figure 4 in the annex show the absolute throughput curves with different UE implementation on SNR estimation i.e. SNR estimation based on DMRS and SNR estimation based on CRS. Furthermore, the required SNR points at 70% relative throughput with different UE behavior and different scenarios were summarized in table 1 and table2 below.


Table1. Required SNR @70% relative throughputs for alternative 1
	Channel Model 
	SINR offset between DMRS and CRS 

	
	DMRS based 
	6dB 
	9dB 
	12dB 
	15dB 

	EPA5Hz 
	10.66
	11.81
	13.33
	15.29
	17.88

	ETU5Hz 
	11.37
	12.45
	13.85
	16.12
	18.64


Table2. Required SNR @70% relative throughputs for alternative 2
	Channel Model 
	Power Imbalance between serving cell CRS and colliding CRS 

	
	DMRS based 
	SIR = 6dB 
	SIR = 3dB 
	SIR = 0dB 

	EPA5Hz 
	10.66
	13.02
	16.65
	23.08 

	ETU5Hz 
	11.37
	14.32
	23.67
	22.46 


Based on simulation results, observations were given below:
· PDSCH demodulation performance is robust to SNR estimation mismatch. In order to distinguish UE correctly implementation SNR estimation based on DMRS other-wise based on CRS, large SINR mismatch between CRS and DMRS/PDSCH should be introduced. 
· Assuming 3dB performance gap is large enough to discriminate UE behavior:
· Above 12 dB SINR imbalance between CRS and DMRS needed to introduce for both EPA and ETU channel for Alt1. 
· With colliding CRS, even with 3dB lower colliding CRS interference, large performance gap can be observed.
· Test cases under both EPA5Hz and ETU5Hz channel can work well to discriminate UE behavior with large SINR imbalance.
2.3 Analysis
Based on such simulation results and observations, both two alternatives can discriminate different UE implementation on SNR estimation with proper parameters configurations.
· Alt1: Introducing large receiving power imbalance between CRS and DMRS
· Above 12dB receiving power imbalance between CRS and DMRS/PDSCH REs has to be introduced. This power imbalance may have effect on AGC implementation.  Without enough AGC bit width, receiver may loss CRS information considering receiving power in CRS’ RE is extreme small then averaging power per RE.
· Alt2: Introducing different interference levels between CRS and DMRS/PDSCH such as colliding CRS cell 
· With colliding CRS, SINR level with CRS closed to -3dB (assuming -3dB lower interference CRS), about 12~15dB SINR imbalance between CRS and DMRS/PDSCH at the test point (14.2dB).
· Based on observation, with 3dB lower interference, large performance gap can be assured.
· This proposal can resolve AGC problem in alternative1, since no large power imbalance between CRS’ REs and DMRS’ REs. 
· Need to further check and setting proper parameters for PDCCH to make sure PDCCH detection no effect on PDSCH performance.
 
3 Conclusion
In this contribution, several scenarios were evaluated with different UE behaviors on SNR estimation. Then proposals were given below:
· 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, then we don't need to revise current test requirements.
· Proposal3: Slightly prefer to generate SINR mismatch between CRS and DMRS/PDSCH with interference cell.
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Annex-simulation results

Figure 1: TP vs. SNR for alt1 and EPA5Hz

Figure 2: TP vs. SNR for alt1 and ETU5Hz

Figure 3: TP vs. SNR for alt2 and EPA5Hz

Figure 4: TP vs. SNR for alt2 and ETU5Hz
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