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Introduction
[bookmark: _Ref178064866]The WF on the UE demod test for network-based CRS interference mitigation WI [1] was agreed in the document [2] as following. In this contribution we provide simulation results and proposals for the tests, to conclude the WI in time.
· Define performance requirements for the UE supporting nw-BasedCRS-InterferenceMitigation-r15.
· The baseline receiver for such requirements is LMMSE-IRC
· CRS muting pattern
· Option 1: The interference cell CRS is configured with CRS muting pattern where every [two] radio frames consist of [11] subframes with full system BW CRS followed by [9] subframes with CRS only on the center 6 PRBs.
· Option 2: The interference cell CRS muting is applied in all subframes.
· One of the options above will be decided in next meeting in order to close the WI.
· Define one TM3 test with 2Rx only
· Simulation assumptions are listed in next page and companies are encouraged to bring alignment and impairment results for both options in next meeting.

Simulation assumptions for TM3 tests

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	Downlink power allocation
	
	dB
	-3
	-3

	
	
	dB
	-3 (NOTE 1)
	-3 (NOTE 1)

	
	
	dB
	0
	0

	at antenna port
	dBm/15kHz
	-98
	-98

	PDSCH transmission mode
	 
	3
	NA

	CRS transmission
	 
	On
	.
See slide 2

	nw-BasedCRS-InterferenceMitigation-r15
	 
	Disabled
	Enabled

	Cell ID
	
	0
	1

	Time offset
	
	NA
	0

	Frequency offset
	
	NA
	0

	E_s/N_oc
	
	NA
	For FRC Option 1: 10
For FRC Option 2: 5 

	Correlation matrix and antenna config.
	 
	2x2 Low
	2x2 Low

	Bandwidth
	 
	10MHz
	10MHz

	Channel model 
	 
	[EVA5]
	[EVA5]

	FRC
	 
	Option 1: R.11 (FDD/TDD) 
Option 2: R.10 (FDD/TDD)
Modify FRC such that only 41PRB are allocated and 9 center PRBs are excluded
	NA

	
NOTE 1:  .
NOTE 2: Interested companies can bring results with other FRC and interference level with the purpose to identify any technical issues if there is any.




[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]Simulation results and proposals
For the CRS muting pattern between Option 1 and Option 2 there is no direction comparison when it comes to performance. The only basis should be based on the practical usage. We take Option 1 as more practical setup to reflect the actual network condition, as in reality it’s too optimistic to always assume all the interfering cells are CRS muted all the time. So, we propose to use Option 1 as the CRS muting pattern.
Proposal 1: To reflect the practical network we should take Option 1 with the interference cell CRS configured with CRS muting pattern where every two radio frames consist of 11 subframes with full system BW CRS followed by 9 subframes with CRS only on the center 6 PRBs.

Among the FRC options with different power level for the interfering cells we have run more results as shown in Figure 1 for FRC Option 1 and Figure 2 for FRC Option 2 with different Es/Noc levels.
[image: ]
Figure 1 FRC Option 1 with different Es/Noc levels

[image: ]
Figure 2 FRC Option 2 with different Es/Noc levels
Based on the results above we think it’s good enough to choose 16QAM on the serving cell with Noc=10dB, to represent a practical condition.

Proposal 2: Choose 16QAM with R.11 with only 41PRB allocated and Es/Noc=10dB on the interfering cell for defining the PDSCH demodulation performance requirement for nw-based CRS-IM.

Furthermore, we collect the alignment/impairment results in [3] as attached with our results filled in and a CR to introduce the tests in [4].


Conclusion
In this paper, we discussed how to define performance requirements for LTE_NW_CRS_IM, based on the discussion, we have the following proposals:
1. To reflect the practical network, we should take Option 1 with the interference cell CRS configured with CRS muting pattern where every two radio frames consist of 11 subframes with full system BW CRS followed by 9 subframes with CRS only on the center 6 PRBs.
1. [bookmark: _GoBack]Choose 16QAM with R.11 with only 41PRB allocated and Es/Noc=10dB on the interfering cell for defining the PDSCH demodulation performance requirement for nw-based CRS-IM.
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref521687722][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-181315, New LTE WI on UE requirements for network-based CRS mitigation, Ericsson, Jun, 2018
R4-1813715, Way forward on simulation assumption for demodulation performance requirements for network-based CRS interference mitigation
R4-1815715, Summary of alignment and impairment results of for network-based CRS interference mitigation
R4-1815714, CR for demodulation performance requirements for network-based CRS interference mitigation, Ericsson

	2/2	
image2.png
9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

1000000

R.10 QPSK

= 11SF, Enabled, Noc=0
——11SF, Enabled, Noc=2,5
——11SF, Enabled, Noc=5
———11SF, Enabled, Noc=7,5
———11SF, Enabled, Noc=10




image3.png
25000000

20000000

15000000

10000000

5000000

6 5 432

-1 0

R.11 (16QAM)

12 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20

= 11SF, Enabled, Noc=0
——11SF, Enabled, Noc=2,5
——11SF, Enabled, Noc=5
———11SF, Enabled, Noc=7,5
———11SF, Enabled, Noc=10




image4.emf
R4-1815715_summa ry_nwCRS-IM_TM3_Ericsson.xls


R4-1815715_summary_nwCRS-IM_TM3_Ericsson.xls
Cover page

		

		3GPP TSG-RAN WG4 Meeting #89
Spokane, USA, Nov 12-16, 2018																						Tdoc number: R4-1815715

		Agenda item: 6.11.3

		Source: Ericsson

		Title: Summary of alignment and impairment results of for network-based CRS interference mitigation

		Document for: discussion

		Summary:

		Reference:





Alignment results

				4Rx alignment simulation results

				Case		Description		Ericsson		Intel		Qualcomm		XX		xx		xx		xx		xx		xx		xx		xx		xx		xx										STD		SPAN		AVE

						FDD

						CRS muting pattern 1, FRC Option 1		13.4		0.0		0.0		0.0		0.0																										0.0		0.0		13.4

						CRS muting pattern 1, FRC Option 2		1.5		0.0		0.0		0.0		0.0																										0.0		0.0		1.5

						CRS muting pattern 2, FRC Option 1		10.8		0.0		0.0		0.0																												0.0		0.0		10.8

						CRS muting pattern 2, FRC Option 2		1.0		0.0		0.0		0.0																												0.0		0.0		1.0

						TDD

						CRS muting pattern 1, FRC Option 1		13.6		0.0		0.0		0.0																												0.0		0.0		13.6

						CRS muting pattern 1, FRC Option 2		1.6		0.0		0.0		0.0																												0.0		0.0		1.6

						CRS muting pattern 2, FRC Option 1		10.5		0.0		0.0		0.0																												0.0		0.0		10.5

						CRS muting pattern 2, FRC Option 2		0.9		0.0		0.0		0.0																												0.0		0.0		0.9

				CRS muting pattern

				•       Option 1: The interference cell CRS is configured with CRS muting pattern where every [two] radio frames consist of [11] subframes with full system BW CRS followed by [9] subframes with CRS only on the center 6 PRBs.

				•       Option 2: The interference cell CRS muting is applied in all subframes.

						FRC options		Es/Noc

						Option 1: R.11 (FDD/TDD)		For FRC Option 1: 10

						Option 2: R.10 (FDD/TDD)		For FRC Option 2: 5

						Modify FRC such that only 41PRB are allocated and 9 center PRBs are excluded





Impairment results

				4Rx impairement results

				Case		Description		Ericsson		Intel		QC		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx										STD		SPAN		AVE		AVE+margin

						FDD

						CRS muting pattern 1, FRC Option 1		14.4																												0.0		0.0		0.0		0.0		0.0		14.4		14.9

						CRS muting pattern 1, FRC Option 2		2.5																																		0.0		0.0		2.5		3.0

						CRS muting pattern 2, FRC Option 1		11.8																																		0.0		0.0		11.8		12.3

						CRS muting pattern 2, FRC Option 2		2.0																																		0.0		0.0		2.0		2.5

						TDD

						CRS muting pattern 1, FRC Option 1		14.6																																		0.0		0.0		14.6		15.1

						CRS muting pattern 1, FRC Option 2		2.6																																		0.0		0.0		2.6		3.1

						CRS muting pattern 2, FRC Option 1		11.5																																		0.0		0.0		11.5		12.0

						CRS muting pattern 2, FRC Option 2		1.9																																		0.0		0.0		1.9		2.4





FDD_CRS_Option1_FRC_Option1

														Max tput		19224000		bps

														70% TP		13456800

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		2		1150318.31831826

		3		2585009.00900888

		4		4041081.08108088

		5		5343207.20720694

		6		6339579.57957926

		7		7350918.91891855

		8		8289561.56156115

		9		9087087.08708663

		10		9854678.67867819

		11		10675723.7237232

		12		11501045.0450445

		13		12899387.3873867

		14		14500852.8528521

		15		16121561.5615608

		16		17402306.3063054

		17		18289633.6336327

		18		18798510.5105096

		19		19063639.6396387

		20		19155579.5795786

		70% TP:		13.3614935076		0.0		0.0		0.0		0.0								0.0		0.0		0.0





FDD_CRS_Option1_FRC_Option1

		



Ericsson

Intel

QC

SINR [dB]

Throughput [Mbits/s]



FDD_CRS_Option1_FRC_Option2

														Max tput		7905600		bps

														70% TP		5533920

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		-8		3517.1171171169

		-7		158270.270270262

		-6		641873.873873842

		-5		1385744.14414408

		-4		2121700.9009008

		-3		2764454.05405392

		-2		3246299.09909894

		-1		3694731.53153135

		0		4166904.5045043

		1		5027718.91891867

		2		6044165.76576546

		3		7109852.2522519

		4		7640057.65765728

		5		7856360.36035997

		6

		7

		8

		9

		10

		70% TP:		1.5209990665		0.0		0.0		0.0		0.0								0.0		0.0		0.0





FDD_CRS_Option1_FRC_Option2
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FDD_CRS_Option2_FRC_Option1

														Max tput		19224000		bps

														70% TP		13456800

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		2		4111639.63963943

		3		5445837.83783757

		4		6266882.88288257

		5		7162762.76276241

		6		8131339.33933893

		7		8856168.16816773

		8		9422774.77477431

		9		10156156.1561556

		10		11746930.9309303

		11		13852996.9969963

		12		15952648.6486479

		13		17504936.9369361

		14		18599663.6636627

		15		19044396.3963954

		16		19211171.1711702

		17		19221861.8618609

		18		19221861.8618609

		19		19221861.8618609

		20		19221861.8618609

		70% TP:		10.8240427107		0.0		0.0		0.0		0.0								0.0		0.0		0.0
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FDD_CRS_Option2_FRC_Option2

														Max tput		7905600		bps

														70% TP		5533920

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		-8		34291.8918918902

		-7		309506.306306291

		-6		960172.972972925

		-5		1731300.90090081

		-4		2414500.90090078

		-3		3015048.6486485

		-2		3449412.61261244

		-1		3898724.32432413

		0		4534443.24324302

		1		5564958.55855828

		2		6683401.80180147

		3		7534544.14414377

		4		7831740.54054015

		5		7899445.04504465

		6

		7

		8

		9

		10

		70% TP:		0.9726881764		0.0		0.0		0.0		0.0								0.0		0.0		0.0





FDD_CRS_Option2_FRC_Option2
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TDD_CRS_Option1_FRC_Option1

														Max tput		9502400		bps

														70% TP		6651680

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		2		274503.30330329

		3		839053.453453412

		4		1656587.78778771

		5		2430701.10110098

		6		3073811.41141126

		7		3538402.40240223

		8		3978665.06506487

		9		4390611.41141119

		10		4721007.40740717

		11		5012929.72972948

		12		5419760.56056029

		13		6119473.07307277

		14		6979502.70270235

		15		7827512.31231192

		16		8569686.48648606

		17		9016690.29028984

		18		9296893.69369323

		19		9425564.7647643

		20		9470766.76676629

		70% TP:		13.6341627281		0.0		0.0		0.0		0.0								0.0		0.0		0.0





TDD_CRS_Option1_FRC_Option1
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TDD_CRS_Option1_FRC_Option2

														Max tput		3931200		bps

														70% TP		2751840

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		-8		1297.2972972972

		-7		26897.297297296

		-6		185686.486486477

		-5		550760.360360333

		-4		983625.225225176

		-3		1331632.43243237

		-2		1582947.74774767

		-1		1821102.70270261

		0		2055711.71171161

		1		2445664.86486474

		2		2935466.66666652

		3		3447005.40540523

		4		3762493.69369351

		5		3895913.51351332

		6

		7

		8

		9

		10

		70% TP:		1.646141522		0.0		0.0		0.0		0.0								0.0		0.0		0.0
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TDD_CRS_Option2_FRC_Option1

														Max tput		9502400		bps

														70% TP		6651680

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		2		1939699.6996996

		3		2730122.12212199

		4		3226591.39139123

		5		3593567.96796779

		6		4017973.17317297

		7		4460731.13113091

		8		4823362.56256232

		9		5342925.32532506

		10		6204735.93593563

		11		7131129.52952917

		12		8079562.76276236

		13		8697643.24324281

		14		9178994.99499454

		15		9374619.41941895

		16		9465092.29229182

		17		9500261.86186139

		18		9496574.9749745

		19		9500261.86186139

		20		9500261.86186139

		70% TP:		10.4998433652		0.0		0.0		0.0		0.0								0.0		0.0		0.0
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TDD_CRS_Option2_FRC_Option2

														Max tput		3931200		bps

														70% TP		2751840

		TP		SPAN

		0.7		0

		SINR [dB]		Ericsson		Intel		QC		xx

		-8		6529.7297297294

		-7		74522.5225225188

		-6		354565.765765748

		-5		783812.612612574

		-4		1202075.67567562

		-3		1490508.10810803

		-2		1731257.65765757

		-1		1972151.35135125

		0		2319956.75675664

		1		2823351.35135121

		2		3352706.30630614

		3		3732136.93693675

		4		3889715.31531512

		5		3929441.44144125

		6

		7

		8

		9

		10

		70% TP:		0.8693587012		0.0		0.0		0.0		0.0								0.0		0.0		0.0
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