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1 Introduction

In last RAN4 meeting, the WF [1] on UE demodulation test cases for DL CoMP was agreed.

· Test 1: Verifying UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior in CoMP scenario 4 

· Test 2: Verifying UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3 with colliding CRS. 

· Power difference between transmission TP and serving TP is FFS
However, there are still remaining issues for test cases as follow:
· SNR test, i.e., UE performs correct SNR estimation based on DM-RSs rather than CRSs in either Test  1 or Test 2
· FFS whether to assume CRS-IC as reference receiver for frequency error estimation

· FFS whether to introduce a test based on non-colliding case in CoMP scenario 3 to verify PDSCH demodulation performance 

· FFS whether to assume CRS-IC. 

· FFS whether to introduce additional DPS test for feature 7-1 UE only on top of what already agreed.
In this contribution, we discuss SNR estimation test, CRS-IC feature for CoMP receiver, and other remaining issues for test cases.
2 Discussion
2.1 Power difference between TPs

Table 1 shows UE received power difference for DL CoMP scenario 3. These results based on system level simulation assumption [2]. The other simulation assumptions are referred in Appendix.

Overall scenario is as follows:

· Power difference thresholds: 3, 6 and 9 dB

· UE distribution model: Uniform and hotspot

· CoMP scenarios: scenario 3
And the performance metric is the 50%-tile and 90%-tile of UE received power difference CDF in DL CoMP operation.

Table 1. UE received power difference [dB]
	Threshold [dB]
	CDF
	Uniform
	Hotspot

	3
	90%-tile
	2.723
	2.574

	
	50%-tile
	1.528
	1.513

	6
	90%-tile
	5.228
	5.408

	
	50%-tile
	2.895
	3.013

	9
	90%-tile
	7.998
	7.766

	
	50%-tile
	4.324
	4.163


Based on these results, 

· Proposal 1: UE received power difference should be defined by 4.2 dB at 50%-tile of CDF. And for some test cases, 90%-tile of CDF could be considered.
2.2 Correct SNR estimation 
In this section, to verify UE correct SNR estimation based on DMRS, we consider test 2 which is CoMP scenario 3 with colliding case. TP1 transmits CRS and the SNR of CRS is low. TP2 transmits CSI-RS and DMRS, and DMRS SNR is higher than CRS SNR. MCS is 64QAM 3/4. Detail simulation assumptions are referred in Appendix. Figure 1 shows the throughput performance when SNR is estimated by CRS and DMRS for demodulation. In high SNR region, the performance of CRS based SNR estimation is degraded by wrong SNR estimation for demodulation. And it is possible to discriminate between correct UE behaviour w.r.t SNR estimation together with the features tested under test 2.
· Proposal 2: Under test2 case (CoMP scenario 3 with colliding CRS), it is possible to discriminate between correct UE behaviour w.r.t SNR estimation together with the features tested.
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Figure 1 SNR estimation based on CRS and DMRS
2.3 CRS-IC feature for frequency error estimation
In this section, for test 2 which is CoMP scenario 3 with colliding test case, we provide simulation results of impact on frequency error estimation. CRS based frequency error estimation has reasonable performance under low geometry since CRS samples in subframe are enough to estimate frequency error. In this simulation, TP2 experience 4dB/8dB interference from the TP1, and MCS is 16QAM 1/2. Figure 2 and Figure 3 show the throughput performance with / without frequency offset and with / without CRS-IC feature at receiver. Throughput performance of the receiver without CRS-IC feature is similar to that of the receiver with CRS-IC at 70% throughput. Therefore, to improve frequency error estimation, CRS-IC feature brings superfluous overhead for the CoMP receiver. 

· Proposal 3: CRS-IC as reference receiver for frequency error estimation is superfluous feature. 
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Figure 2 Throughput with and without CRS-IC for frequency error estimation (SNR difference=4dB)
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Figure 3 Throughput with and without CRS-IC for frequency error estimation (SNR difference=8dB)
3 Conclusion
In this contribution, we provide simulation results for UE received power difference level, SNR estimation based on DM-RS and performance gain related to frequency error estimation with and without CRS-IC feature in colliding CRS case. Based on these results, we propose 
· Proposal 1: UE received power difference should be defined by 4.2 dB at 50%-tile of CDF. And for some test cases, 90%-tile of CDF could be considered.

· Proposal 2: Under test2 case (CoMP scenario 3 with colliding CRS), it is possible to discriminate between correct UE behaviour w.r.t SNR estimation together with the features tested.
· Proposal 3: CRS-IC as reference receiver for frequency error estimation is superfluous feature.
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Appendix
Table 2 System level simulation assumption for power difference between TPs
	Parameter
	Values used for evaluation

	Deployment scenarios
	Scenario 3

	Number of macro cells
	19

	ISD
	500 m

	Number of LPNs per macro cell
	4

	Number of UEs per cell
	20

	UE distribution
	Uniform and Hotspot

	Percentage of users in hotspot
	67%

	Macro TX power
	46dBm

	LPN TX power
	23dBm

	System BW
	10 MHz

	Minimum distance UE to macro
	35 m

	Minimum distance UE to RRH
	10 m

	Minimum distance RRH to macro
	75 m

	Minimum distance RRH to RRH
	40 m

	Macro antenna gain
	17 dBi

	LPN antenna gain
	5 dBi

	BS antenna pattern (horizontal)
	3 sectorized antenna

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Antenna pattern
	For macro eNB and high-power RRH: 
3D as baseline and 2D as additional
Follow Annex A 2.1.1.1 Table A.2.1.1-2 in TR36.814

For low-power node: 

2D as baseline and 3D as optional
Horizontal plane: omnidirectional

Vertical plane:
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	Antenna height
	10m for RRH/Hotzone Node

25m for Macro Node

	Pathloss model
	ITU UMa for Macro, UMi for low power node

·  UMa

- UE speed : 3km/hr

- No outdoor in-car penetration loss

·  UMi
- Carrier Frequency : 2GHz

- 100% UE dropped outdoors

- No outdoor to indoor penetration loss
ITU UMa and UMi penetration, pathloss, and shadowing generation methodology is used for Macro to UE and Pico/RRH to UE repectively


Table 3 Link level simulation assumption
	Parameter
	TP1 
	TP2 

	Test CoMP scenario
	CoMP scenario 3 with behaviour B

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	Cell ID
	0
	6

	Channel model
	EVA5
	EPA5

	Doppler frequency (Hz)
	5Hz

	Antenna configuration
	4x2

	Number of allocated resource blocks (PRB)
	-
	50

	MBSFN configuration
	-
	[yes]

	Transmission mode
	TM 10

	Cell-specific reference signals
	Port 0, 1
	Port 0, 1

	CSI reference signals
	-
	Port 15, 16, 17, 18

	CSI-RS periodicity (ms)
	-
	[5]

	[PMI delay (ms)]
	-
	[8]

	Modulation and Code rate
	-
	64QAM 3/4 or 16QAM 1/2

	Cyclic prefix
	Normal

	Number of HARQ processes
	-
	8

	Frequency error (Hz)
	0
	200

	Frequency error compensation
	CRS based frequency error estimation and compensation


_1394428001.unknown

_1274866650.unknown

