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1
Introduction

The last RAN4#63 meeting suggests updated evaluation methodologies and simulation conditions [1]. This paper provides simulation results for enhanced performance requirements for LTE UE. 

2 
Simulation assumptions for link level evaluation

RS-based LMMSE-IRC is assumed as reference receiver structure. Simulation assumptions are provided in Table 1.

Table 1: Simulation assumptions for link-level evaluations (FDD)
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, [low] correlation

See Note 1
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	[EVA70]
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	Option 1: 2 interfering cells

Option 2: 1 interfering cell (DIP1 is the same as option 1) 

	Geometry
	Geometry range: [-8:1:6] dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keeping DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning (non-colliding CRS between cells)

	CSI reference signals
	N/A
	N/A
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A
	5 / 2

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	41 PRBs in subfr.#0 (skip center 6 PRBs, allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Table 2, [1]
	Table 3, [1]
	Table 4, [1]

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies

Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

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

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


3
Simulation results

The updated methodologies suggest geometry sweeping within the range from G=-8dB to G=6dB with a DIP profile 2 (DIP1: -1.73dB, DIP2=-8.66dB). It is truly important to search a proper working geometry range for evaluations, and the RAN4 meetings have done many system-level studies to find reasonable G levels and profiles. The conclusion of the studies has been made at G=0dB and G=-2.5dB corresponding to the DIP profile 1 (DIP1: -2.056dB, DIP2=-8.246dB) and DIP profile 2 (DIP1: -1.73dB, DIP2=-8.66dB) respectively. Therefore, we have more interests in the performance based on the concluded G-levels. 

Table 2 shows throughput performances of TM2. MCS6 is newly added in the last meeting. If setting 70% fraction of max throughput as a criterion, we see that the advanced receiver satisfies it at MCS6.

Table 2. Test 1 (TM2) Simulation results at G=-2.5dB (DIP1: -1.73dB, DIP2=-8.66dB)

	
	MCS6
	MCS7

	RX type
	Baseline
	Adv RX
	Baseline
	Adv RX

	Throughput (Mbps)
	3.328
	4.055
	3.218
	3.715

	Gain (%)
	
	21.83%
	
	15.44%

	Fraction of
Max Tput (%)
	71.67%
	87.31%
	57.68%
	66.58%



In the last meeting, there was a demand for testing with 16QAM of a serving BS. Table 3 shows throughput performances of TM6. In fact, MCS10~MCS12 were supposed to be tested under G=0dB. 

Table 3. Test 2 (TM6) simulation results at G=0dB (DIP1: -1.73dB, DIP2=-8.66dB) 

	
	MCS10
	MCS11
	MCS12

	RX type
	Baseline
	Adv RX
	Baseline
	Adv RX
	Baseline
	Adv RX

	Throughput (Mbps)
	4.144
	5.600
	4.083
	5.395
	4.099
	5.763

	Gain (%)
	
	35.12%
	
	32.15%
	
	40.59%

	Fraction of
Max Tput (%)
	57.62%
	77.86%
	51.79%
	68.43%
	45.95%
	64.60%



In addition, the original G=0dB profile is given as (DIP1: -2.056dB, DIP2=-8.246dB) [2]. Table 4 shows the TM4 performances tested under the original profile with 16QAM.

Table 4. Test 2 (TM6) simulation results at G=0dB with the original DIP profile (DIP1: -2.056dB, DIP2=-8.246dB)

	
	MCS10
	MCS11
	MCS12

	RX type
	Baseline
	Adv RX
	Baseline
	Adv RX
	Baseline
	Adv RX

	Throughput (Mbps)
	4.347
	5.308
	4.618
	5.563
	4.474
	5.014

	Gain (%)
	
	22.11%
	
	20.44%
	
	12.06%

	Fraction of
Max Tput (%)
	60.43%
	73.80%
	58.58%
	70.56%
	50.15%
	56.20%



Table 5 shows TM9 results. As tested with MCS7, the performance is showed below 70% of total throughput. Therefore, we tested MCS6 additionally to check the temporal criterion of 70%. When the advanced receiver gets poor performance below a given criterion, of course, the system can try to adjust either MCS levels or monitoring geometry levels. In this contribution, we prefer adjusting the MCS level to changing geometry levels.
Table 5. Test 3 (TM9) simulation results at G=-2.5dB (DIP1: -1.73dB, DIP2=-8.66dB) 

	
	MCS6
	MCS7

	RX type
	Baseline
	Adv RX
	Baseline
	Adv RX

	Throughput (Mbps)
	2.735
	3.346
	2.600
	3.190

	Gain (%)
	
	22.34%
	
	22.69%

	Fraction of
Max Tput (%)
	60.03%
	73.43%
	47.67%
	58.45%


A percentage of total throughputs should be set through discussions, although it temporarily mentioned as 70%. Based on our results, we propose Table 6 test configuration and criterion.
Proposal 1:  Table 6. Test configuration and criterion 
	Parameter
	Test 1
	Test 2
	Test 3

	Geometry
	-2.5dB
	0dB
	-2.5dB

	MCS
	MCS 6
	MCS 10
	MCS 6

	Criterion on Faction 
of max Tput
	75%
	70%
	65%


3
Conclusion

1. We provides TM2, TM6 and TM9 simulation results for enhanced performance requirements for LTE UE based on [1].

2. We prefer adjusting MCS levels to changing geometry levels to satisfy a given throughput criterion.

     3.  Proposal 1:  Test configuration and criterion 

	Parameter
	Test 1
	Test 2
	Test 3

	Geometry
	-2.5dB
	0dB
	-2.5dB

	MCS
	MCS 6
	MCS 10
	MCS 6

	Criterion on Faction of max Tput
	75%
	70%
	65%
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