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1
Introduction
In the last RAN4 meeting, the UE demodulation scenarios for eICIC for 2-rank transmission were discussed and the way forward was agreed upon [1]. This contribution shows the simulation results for 2-rank transmission on eICIC UE demodulation.
2
Discussion
Table 1 and 2 present the simulation results based on simulation assumptions, respectively.
Table 1  Simulation results for Normal ABS with non-colliding case
	Throughput
[Mbps]
	SNR point

	
	No interference 
(Single cell)
	5 dB
	10 dB
	15 dB

	35
	29.2
	29.8
	31.4
	34.6

	20
	15.9
	17.4
	20.4
	23.9

	5
	1.5
	2.6
	4.6
	7.6

	0.5
	-9.3
	-8.4
	-7.1
	-4.5


Table 2  Simulation results for MBSFN ABS with colliding case

	Throughput
[Mbps]
	SNR point

	
	No interference 
(Single cell)
	5 dB
	10 dB
	15 dB

	35
	29.2 
	30.6 
	32.6 
	36.1 

	20
	15.9 
	16.0 
	17.6 
	20.1 

	5
	1.5 
	2.0 
	3.1 
	5.0 

	0.5 
	-9.3 
	-8.1 
	-7.4 
	-5.3 


And the details of simulation result are attached and are shows in Annex A.
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Findings from the above results are shown below:

· In low throughput regions (throughput < 1 Mbps), the performance degradations in MBSFN ABS with colliding case are observed compared to that of Normal ABS with non-colliding case.
· The performance would be affected by the channel estimation error by colliding CRS.
· In middle throughput regions (1 Mbps < throughput < 30 Mbps), the performance on Normal ABS with non-colliding case suffers from the inter-cell interference.

· The decreasing of SINR due to the colliding in data region has impact on the performance loss.

· The receiver perform poorly under the MBSFN ABS with colliding case compared to the Normal ABS with non-colliding case in high throughput regions (30 Mbps < throughput).

· It seems, however, due to the degradation of estimated CSI quality by channel estimation error in high-throughput region, and it might be improved by optimizing the eNB parameters.
According to the finding above, we propose that two test scenarios for eICIC demodulation performance.
Proposal 1) The test scenario for Normal ABS with non-colliding case should be defined in 2-rank transmission testing point.

Proposal 2) The test scenario for MBSFN with colliding case should be specified in low throughput (1-rank transmission) testing point.

3
Conclusion
This contribution discussed the eICIC UE demodulation performance results for 2-rank transmission. The simulation results indicate as follow:

· In 1-rank transmission region (especially low SNR testing point), the performance degradations in Normal ABS with non-colliding case are observed compared to that of MBSFN ABS with colliding case because of channel estimation error by CRS colliding.
· In 2-rank transmission region, the performance on Normal ABS with non-colliding case suffers from the inter-cell interference by colliding in data region.

From the above analysis, our proposals are summarized below:

Proposal 1) The test scenario for Normal ABS with non-colliding case should be defined in 2-rank transmission testing point.

Proposal 2) The test scenario for MBSFN with colliding case should be specified in low throughput (1-rank transmission) testing point.
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Annex A  Simulation results
[image: image2.emf]0

5000000

10000000

15000000

20000000

25000000

30000000

35000000

40000000

-10 -5 0 5 10 15 20 25 30 35 40

SNR　[dB]

Throughput [bits/s]

No interference 

(Single cell)

5 dB

10 dB

15 dB


(a) 

[image: image3.emf]0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

5000000

-10 -5 0

SNR　[dB]

Throughput [bits/s] No interference 

(Single cell)

5 dB

10 dB

15 dB


(b) 

Figure 1  Simulation results for Normal ABS with non-colliding case
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Figure 2  Simulation results for MBSFN ABS with colliding case
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		These result spreadsheets show the throughput performance for eICIC UE demodulation testing in 2-rank transmission.





Simulation assumptions

		Parameter		R4-113319

				Serving cell		Interfering cell

		Carrier frequency		2 GHz

		System bandwidth		10 MHz

		Cyclic prefix		Normal

		Network synchronization		Reference		2.5 ms time offset wrt. serving cell

		eNB antenna configuration		2 Tx		2 Tx

		UE antenna configuration		2 Rx

		Channel model, Doppler frequency, spatial correlation		ETU, 5 Hz, low spatial correlation

				Use different channel seeds for the two different cells

		CRS configuration		2        CRS		2        CRS

						Non-colliding with serving cell or colliding with serving cell (see Note 2)

		SNR for serving/interfering cell		Serving cell CRS SNR:		Interfering cell CRS SNR:

				Variable range		{no interference, 5, 10, 15} [dB]

		ABS configuration		-		Pattern: [11111111] (see Note 1)

						Non-MBSFN ABS or MBSFN-ABS (see Note 2)

		Interference		AWGN		Explicitly modelled CRS transmission in ABS subframes

		Tx EVM		6%

		Type of receiver		Rel-8/9 baseline receiver		No a-priori knowledge of interfering cell

		Channel and interference estimation at UE		Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information		-

		PCFICH		CFI=3

		Transmit modes to be evaluated		TM2		-

				TM3

		UE feedback configuration		Feedback channel: PUCCH 1-0		-

				CQI feedback periodicity: 2 ms

				RI feedback periodicity: 2 ms

				Feedback delay: 8 ms

		HARQ		8 HARQ processes and max 4 transmissions		-

		Outer-loop link adaptation target BLER		10% target BLER for the 1st transmission		-

		PCFICH/PDCCH detection		Not considered		-

		Resource allocation		Full band (50 PRB)		-

		Simulation length		10000 sub-frames at minimum

		Performance metric		PDSCH throughput vs. SNR		-





Simulation results summary

		

				Table 1 Simulation results for Normal ABS with non-colliding

				Throughput
[Mbps]		SNR point

						No interference 
(Single cell)		5 dB		10 dB		15 dB

				35		29.2		29.8		31.4		34.6

				20		15.9		17.4		20.4		23.9

				5		1.5		2.6		4.6		7.6

				0.5		-9.3		-8.4		-7.1		-4.5

				Table 2 Simulation results for MBSFN ABS with colliding

				Throughput
[Mbps]		SNR point

						No interference 
(Single cell)		5 dB		10 dB		15 dB

				35		29.2		30.6		32.6		36.1

				20		15.9		16.0		17.6		20.1

				5		1.5		2.0		3.1		5.0

				0.5		-9.3		-8.1		-7.4		-5.3





TM3 with Non-MBSFN

		Test A: TM3 with Non-MBSFN subframe without CRS collision

		TP		AVE		SPREAD																						Max tput		3.62E+07		bps

		70%		-7.32		4.8																						Req tput		5.00E+05		bps

						Interfering cell SNR

		SNR [dB]		No interference 
(Single cell)		5 dB		10 dB		15 dB

		-10		415000		318000		62000		0

		-8		688000		566000		399000		18000

		-6		1098000		870000		653000		343000

		-4		1569000		1352000		1011000		569000

		-2		2685000		2077000		1450000		856000

		0		3885000		3258000		2232000		1261000

		2		5572000		4659000		3518000		1437000

		4		7165000		6219000		4597000		2829000

		6		9487000		8297000		6540000		3986000

		8		11525000		10124000		8615000		5407000

		10		12955000		11599000		9301000		6663000

		12		15973000		14445000		11591000		7971000

		14		18520000		17284000		14860000		9786000

		16		20101000		18929000		16600000		11345000

		18		21580000		20443000		18634000		14213000

		20		23830000		21959000		19505000		15872000

		22		26330000		24300000		21946000		18116000

		24		29597000		28014000		24165000		20122000

		26		32441000		31265000		28250000		22047000

		28		34284000		33798000		32330000		25109000

		30		35411000		35072000		34366000		31723000

		32		35859000		35664000		35213000		33790000

		34		36079000		35981000		35675000		34785000

		36		36228000		36071000		35916000		35356000

		38		36234000		36131000		36072000		35717000

				-9.3		-8.4		-7.1		-4.5





TM3 with Non-MBSFN
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TM3 with MBSFN

		Test B: TM3 with MBSFN subframe with CRS collision

		TP		AVE		SPREAD																						Max tput		3.62E+07		bps

		70%		-7.52		3.9																						Req tput		5.00E+05		bps

						Interfering cell SNR

		SNR [dB]		No interference 
(Single cell)		5 dB		10 dB		15 dB

		-10		415000		3000		0		0

		-8		688000		573000		426000		0

		-6		1098000		936000		746000		393000

		-4		1569000		1430000		1214000		820000

		-2		2685000		2231000		1814000		1284000

		0		3885000		3618000		2857000		2109000

		2		5572000		5035000		4384000		3220000

		4		7165000		6857000		5733000		4467000

		6		9487000		8808000		7724000		5837000

		8		11525000		10563000		9883000		7315000

		10		12955000		13141000		11954000		9341000

		12		15973000		14893000		14040000		11675000

		14		18520000		17524000		15539000		13950000

		16		20101000		19990000		18140000		15314000

		18		21580000		21793000		20517000		16888000

		20		23830000		24019000		23497000		19822000

		22		26330000		26269000		25815000		22359000

		24		29597000		29460000		28028000		25410000

		26		32441000		31257000		30021000		28357000

		28		34284000		33097000		31911000		29618000

		30		35411000		34699000		33074000		31238000

		32		35859000		35664000		34669000		32516000

		34		36079000		36029000		35665000		33704000

		36		36228000		36235000		35998000		34901000

		38		36234000		36315000		36101000		35865000

				-9.3		-8.1		-7.4		-5.3





TM3 with MBSFN
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