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1. Introduction
In RAN4#64 meeting, simulation assumptions for FDD and TDD synchronous networks for advanced receiver R11 was agreed upon. These simulation assumptions are noted for FDD and TDD in R4-124789 and R4-124790, respectively.
Link level simulations alignment among companies was achieved and results were published for FDD and TDD in R4-124301 and R4-124303, respectively.
In this contribution we provide revised link level simulation results for FDD and TDD synchronous networks taking into account the latest simulation assumptions including 6% EVM. Simulation alignment results are attached to this paper.

Also provided in this paper are impairment results.
2. Discussion

Two options are presented here to choose the RAN4 test point:

· Option 1: Geometry at target throughput of 70% of the max throughput
· Option 2: Relative throughput at target Geometry
Figures 1 (FDD) and 2 (TDD) show the link level simulation results with the 2 options proposed taking into account implementation margins. We have adopted 1.5 dB and 2 dB implementation margins for QPSK and 16-QAM modulations, respectively.

Table 1 (FDD) and 2 (TDD) show the impairment results (with implementation margins) as well as the proposed RAN4 test point.

To be consistent with RAN4 demod tests, we propose to adopt Option 1.

Proposal 1: Use option 1 (Geometry at target throughput of 70% of the max throughput) as the basis to define the RAN4 test point for FDD and TDD demod scenarios.

3. FDD Simulation and Impairment Results
Figure 1: FDD Link Level Simulations Results
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FDD Test1 [TM2 Serving]

EVA70 Low Corr, MCS6, EVM 6%

lgd: G @ PDSCH Throughput = 3.25 Mbps = 70% of Max

G [dB]

PDSCH Throughput [Mbps]

 

 

3cell - IRC (G=-3.67)

3cell - MRC (G=-2.98)

Proposed Option 1 RAN4 Test Point (G=-2.17)

Proposed Option 2 RAN4 Test Point (65.2% Tput)
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FDD Test2 [TM6 Serving]

EVA5 Low Corr, MCS11, EVM 6%

lgd: G @ PDSCH Throughput = 5.52 Mbps = 70% of Max

G [dB]

PDSCH Throughput [Mbps]

 

 

3cell - IRC (G=-1.52)

3cell - MRC (G=-0.58)

Proposed Option 1 RAN4 Test Point (G=0.48)

Proposed Option 2 RAN4 Test Point (64.2% Tput)
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FDD Test3 [TM9-1layer Serving]

EVA5 Low Corr, MCS7, EVM 6%

lgd: G @ PDSCH Throughput = 3.82 Mbps = 70% of Max

G [dB]

PDSCH Throughput [Mbps]

 

 

2cell - IRC (G=-2.40)

Proposed Option 1 RAN4 Test Point (G=-0.90)

Proposed Option 2 RAN4 Test Point (51.7% Tput)


Table 1: FDD Impairment Results

	FDD Demod
	Test1 MCS6
(2 interf)
	Test2 MCS11
(2 interf)
	Test3 MCS7
(1 interf)

	
	MRC
	IRC
	MRC
	IRC
	IRC

	Implementation Margin [dB]
	1.5
	2
	1.5

	Option 1: Geometry at 70% of max throughput

	G at 70% of max throughput [dB]
	-2.98
	-3.67
	-0.58
	-1.52
	-2.40

	IRC gain wrt MRC [dB]
	-
	-0.69
	-
	-0.94
	-

	Porposed Option 1 RAN4 Test Point with implementation margin [dB]
	-
	-2.17
	-
	0.48
	-0.90

	Option 2: Relative throughput at target G

	Target G [dB]
	-2.5
	-2.5
	0
	0
	-2.5

	Absolute Throughput [Mbps]
	3.57
	3.99
	6.07
	6.89
	3.75

	Relative Throughput wrt to max [%]
	76.9%
	85.9%
	77.0%
	87.4%
	68.7%

	IRC/MRC throughput ratio
	-
	1.12
	-
	1.14
	-

	Porposed Option 2 RAN4 Test Point with implementation margin [%]
	-
	65.2%
	-
	64.2%
	51.7%


4. TDD Simulation and Impairment Results

Figure 2: TDD Link Level Simulations Results
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TDD Test1 [TM2 Serving]

EVA70 Low Corr, MCS6, EVM 6%

lgd: G @ PDSCH Throughput = 1.63 Mbps = 70% of Max

G [dB]

PDSCH Throughput [Mbps]

 

 

3cell - IRC (G=-3.59)

3cell - MRC (G=-2.97)

Proposed Option 1 RAN4 Test Point (G=-2.09)

Proposed Option 2 RAN4 Test Point (63.7% Tput)
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TDD Test2 [TM6 Serving]

EVA5 Low Corr, MCS11, EVM 6%

lgd: G @ PDSCH Throughput = 2.89 Mbps = 70% of Max

G [dB]

PDSCH Throughput [Mbps]

 

 

3cell - IRC (G=-1.11)

3cell - MRC (G=-0.21)

Proposed Option 1 RAN4 Test Point (G=0.89)

Proposed Option 2 RAN4 Test Point (60.4% Tput)
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TDD Test3 [TM9-1layer Serving]

EVA5 Low Corr, MCS7, EVM 6%

lgd: G @ PDSCH Throughput = 1.81 Mbps = 70% of Max

G [dB]

PDSCH Throughput [Mbps]

 

 

2cell - IRC (G=-2.22)

Proposed Option 1 RAN4 Test Point (G=-0.72)

Proposed Option 2 RAN4 Test Point (49.8% Tput)


Table 2: TDD Impairment Results

	TDD Demod
	Test1 MCS6
(2 interf)
	Test2 MCS11
(2 interf)
	Test3 MCS7
(1 interf)

	
	MRC
	IRC
	MRC
	IRC
	IRC

	Implementation Margin [dB]
	1.5
	2
	1.5

	Option 1: Geometry at 70% of max throughput

	G at 70% of max throughput [dB]
	-2.97
	-3.59
	-0.21
	-1.11
	-2.22

	IRC gain wrt MRC [dB]
	-
	-0.62
	-
	-0.90
	-

	Porposed Option 1 RAN4 Test Point with implementation margin [dB]
	-
	-2.09
	-
	0.89
	-0.72

	Option 2: Relative throughput at target G

	Target G [dB]
	-2.5
	-2.5
	0
	0
	-2.5

	Absolute Throughput [Mbps]
	1.79
	2.00
	2.99
	3.41
	1.72

	Relative Throughput wrt to max [%]
	77.0%
	86.1%
	72.5%
	82.7%
	66.4%

	IRC/MRC throughput ratio
	-
	1.12
	-
	1.14
	-

	Porposed Option 2 RAN4 Test Point with implementation margin [%]
	-
	63.7%
	-
	60.4%
	49.8%


3.
Conclusion 
In this contribution we provided the link level simulation alignment and impairment results for FDD and TDD advanced receiver synchronous network operations. Two options were considered to choose a test point.
· Option 1: Geometry at target throughput of 70% of the max throughput
· Option 2: Relative throughput at target Geometry
Proposal 1: Use option 1 (Geometry at target throughput of 70% of the max throughput) as the basis to define the RAN4 test point for FDD and TDD demod scenarios.

We recommend taking these results and the proposal into account in the definition of the performance requirements.
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