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1. Introduction
 In RAN4 #67, there was a proposal to consider SNR estimation aspect in legacy TM9 PDSCH demodulation test [1]. The proposal is to modify the test set up of one TM9 PDSCH demodulation test to verify UE’s proper implementation of DMRS SNR estimation. WF in [2] was agreed to evaluate the feasibility of test set up change for this purpose. 
· It is recognized that the SNR level seen on CRS REs may be substantially different from the SNR level seen on PDSCH 
· In TM9/8 proper SNR estimation should be based on DM-RS
· In the next meeting companies are invited to provide analysis by considering the following set up
· 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
· TBD whether and how to capture this in the legacy tests.
In this contribution, we provide simulation results to evaluate the effect of improper SNR estimation in TM9 PDSCH demodulation and our view on this issue. 
2. Simulation results
Table 1 and 2 list the simulation parameters for TM9 dual-layer spatial multiplexing test defined in 8.3.1.2 of 36.101. Modified test parameters are marked in red. Note that channel propagation model is changed from EPA5 to ETU5 and DRMS to CRS power offset is newly introduced. 
Table 1: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2
	R.51 FDD
	OP.1 FDD
	ETU5
	2x2 Low
	70
	13.3
	2-8


Table 2: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations

	parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	
	(
	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0 and 1

	CSI reference signals
	
	Antenna ports 15,16

	Beamforming model
	
	Annex B.4.2

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

	CSI reference signal configuration
	
	8

	Zero-power CSI-RS configuration

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

0010000000000000
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	No

	PDSCH transmission mode
	
	9

	DMRS vs CRS power offset
	dB
	6, 9, 12, 15

	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.


Figure 1 shows TM9 dual-layer PDSCH demodulation performance in the presence of power offset between DMRS and CRS. In the simulation, X dB power offset means DMRS and PDSCH REs are boosted relative to CRS REs by X dB. SNR estimate either on DMRS SNR or CRS SNR is used to determine DMRS channel estimation filter in combination with delay spread and Doppler spread estimate. 
We can observe that same demodulation performance is maintained irrespective of power offset when DMRS SNR is used for channel estimation. On the other hand, when CRS SNR is used for channel estimation, demodulation performance is degraded as power offset increases. At 70% peak throughput, performance degradation is 0.4dB with 6dB power offset, 1.1dB with 9dB power offset, 1.8dB with 12dB power offset and 2.7dB with 15dB power offset. We can see larger power offset needs to be configured in order to discriminate improper UE implementation for SNR estimation. 
Observation 1. Performance degradation with improper SNR estimation is proportional to DMRS vs CRS power offset. 

However, we also need to consider practical range of DMRS vs CRS power offset. Since large power offset would imply additional dynamic range burden on UE’s receiver chain including analog-to-digital converter (ADC), test case should be determined with real network operation in mind. In TM9, PDSCH power boosting P_A and beamforming gain can affect DMRS vs CRS power offset. According to 36.331, maximum PDSCH power boosting relative to CRS is 3dB. Maximum beamforming gain depends on number of transmit antenna. Assuming 8 transmit antenna in TM9, maximum beamforming gain would be 9dB. Thus, we can say 12dB is maximum DMRS vs CRS power offset UE need to handle in TM9. 
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(a) Power offset = 6dB                                                                  (b) Power offset = 9dB
[image: image7.emf]-5 0 5 10 15 20 25

0

2

4

6

8

10

12

14

16

18

20

power offset 12dB

G (dB)

PDSCH Throughput Mbps

 

 

DMRS SNR

CRS SNR

[image: image8.emf]-5 0 5 10 15 20 25

0

2

4

6

8

10

12

14

16

18

20

power offset 15dB

G (dB)

PDSCH Throughput Mbps

 

 

DMRS SNR

CRS SNR


                         (c) Power offset = 12dB                                                                (d) power offset = 15dB

Figure 1. TM9 PDSCH demodulation performance in the presence of DMRS vs CRS power offset
Observation 2.  In TM9, 12dB is the maximum DMRS vs CRS power offset UE needs to handle. 

For propagation model, we expect larger performance separation in ETU channel than EPA channel. If we change propagation channel, RAN4 will have to run alignment simulation again to determine performance requirement. 

Based on these observation, we propose following. 

Proposal 1. If RAN4 agrees to modify test set up for one TM9 demodulation test, 
· change propagation model from EPA5 to ETU5 
· consider 12dB power offset between DMRS and CRS.
3. Conclusions

In this contribution, we provided simulation result for TM9 PDSCH demodulation test in the presence of DMRS vs CRS power offset. In consideration of performance discrimination between good and bad UE implementation and constraint on TM9 network deployment, we propose following. 
Proposal 1. If RAN4 agrees to modify test set up for one TM9 demodulation test, 

· change propagation model from EPA5 to ETU5 

· consider 12dB power offset between DMRS and CRS.

We recommend considering our proposal in the discussion for SNR estimation in TM9 demodulation. 

References

[1] R4-132752, “Modification of legacy TM9 tests for SNR estimation ”, Ericsson, ST-Ericsson, TSG-RAN4 #67, May, 2013
[2] R4-133054, “Way Forward on SNR estimation for TM9 ”, Ericsson, ST-Ericsson, Samsung, Intel, Qualcomm, Renesas, TSG-RAN4 #67, May, 2013
8
4

_1288433084.unknown

_1288433196.unknown

_1332197403.unknown

_1270742572.unknown

