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1 Introduction
In RAN4#108, the Way Forward document was approved [1]. We provide some simulation results of PDSCH requirements for simulation alignment for the Rel-18 work in this contribution.

2 Simulation results
[bookmark: _Hlk95316233]In this chapter we provide some simulation results of PDSCH requirements for simulation alignment.
We have simulated both Single-DCI and Multi-DCI transmission schemes for this document. Multi-DCI transmission scheme is simulated with both fully overlapping and non-overlapping modes.
In Single-DCI transmission scheme, we have simulated both joint and separate processing receiver assumptions. In Multi-DCI transmission schemes, we have simulated only joint processing receiver assumption.
Channel model is TDLA30-75 for 100 MHz/120 kHz. The correlation matrix model follows agreement from the previous meeting [1]. MCS13 is used in all simulations. TX EVM is 6% as agreed. For phase noise modelling we are using Example 1 model from TR38.803 [2] assuming carrier frequency parameters for 29.55 GHz. We have simulated both time and frequency offset pairs (0.25ns, 0Hz) and (-0.0625us, 600Hz) between TRPs. In Single-DCI SDM simulations we have used single port PT-RS configuration because it seems to be feasible.
First, in Figures 1-8 there are simulation curves of Multi-TRP Single-DCI SDM scheme with Rank 2 and 4 using both joint and separate processing receiver assumptions. Simulation results from all these figures are collected to Table 1.
Next, in Figures 9-12 there are simulation curves of Multi-TRP Multi-DCI fully overlapping scheme with Rank 1+1 and 2+2 using joint processing receiver assumption. Simulation results from all these figures are collected to Table 2.
Finally, in Figures 13-16 there are simulation curves of Multi-TRP Multi-DCI non-overlapping scheme with Rank 1+1 and 2+2 using joint processing receiver assumption. Simulation results from all these figures are collected to Table 3.
The simulated cross-talk power ratios ρ are 0dB, -3dB, -6dB, -9dB, -12dB and -15dB. Here, ρ in [dB] is defined as 10·log10(ρ).
For Single-DCI SDM and Multi-DCI fully overlapping we have not assumed additional 1/sqrt(2) scaling to TRPs because this scaling is embedded in the correlation matrix model. Instead, we have scaled TRPs in Multi-DCI non-overlapping by sqrt(2) to compensate the total power loss caused by the reduced per-TRP transmission bandwidth.
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Figure 1: Multi-TRP Single-DCI SDM Rank 4, joint processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 2: Multi-TRP Single-DCI SDM Rank 4, separate processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 3: Multi-TRP Single-DCI SDM Rank 4, joint processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz
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Figure 4: Multi-TRP Single-DCI SDM Rank 4, separate processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz
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Figure 5: Multi-TRP Single-DCI SDM Rank 2, joint processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 6: Multi-TRP Single-DCI SDM Rank 2, separate processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 7: Multi-TRP Single-DCI SDM Rank 2, joint processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz
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Figure 8: Multi-TRP Single-DCI SDM Rank 2, separate processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz
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Figure 9: Multi-TRP Multi-DCI fully overlapping Rank 2+2, joint processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 10: Multi-TRP Multi-DCI fully overlapping Rank 2+2. joint processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz
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Figure 11: Multi-TRP Multi-DCI fully overlapping Rank 1+1, joint processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 12: Multi-TRP Multi-DCI fully overlapping Rank 1+1, joint processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz
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Figure 13: Multi-TRP Multi-DCI non-overlapping Rank 2+2, joint processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 14: Multi-TRP Multi-DCI non-overlapping Rank 2+2. joint processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz
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Figure 15: Multi-TRP Multi-DCI non-overlapping Rank 1+1, joint processing receiver assumption,
time offset 0.25us and frequency offset 0Hz
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Figure 16: Multi-TRP Multi-DCI non-overlapping Rank 1+1, joint processing receiver assumption,
time offset -0.0625us and frequency offset 600Hz



	
	ρ=0dB
	ρ=-3dB
	ρ=-6dB
	ρ=-9dB
	ρ=-12dB
	ρ=-15dB

	Rank 4 / joint processing
0.25us, 0Hz
	14.0dB
	14.0dB
	13.8dB
	13.6dB
	13.4dB
	13.3dB

	Rank 4 / separate processing
0.25us, 0Hz
	N/A
	N/A
	N/A
	N/A
	16.2dB
	14.1dB

	Rank 4 / joint processing
-0.0625us, 600Hz
	14.0dB
	13.9dB
	13.8dB
	13.6dB
	13.4dB
	13.3dB

	Rank 4 / separate processing
-0.0625us, 600Hz
	N/A
	N/A
	N/A
	N/A
	16.2dB
	14.1dB

	Rank 2 / joint processing
0.25us, 0Hz
	7.3dB
	7.2dB
	7.1dB
	7.0dB
	6.9dB
	6.9dB

	Rank 2 / separate processing
0.25us, 0Hz
	N/A
	10.6dB
	9.0dB
	7.7dB
	6.9dB
	6.4dB

	Rank 2 / joint processing
-0.0625us, 600Hz
	7.3dB
	7.2dB
	7.1dB
	7.0dB
	7.0dB
	6.9dB

	Rank 2 / separate processing
-0.0625us, 600Hz
	N/A
	10.6dB
	9.0dB
	7.7dB
	6.9dB
	6.4dB



Table 1: Simulation result collection of Single-DCI SDM scenarios
showing SNR needed to achieve 70% of maximum throughput.



	
	ρ=0dB
	ρ=-3dB
	ρ=-6dB
	ρ=-9dB
	ρ=-12dB
	ρ=-15dB

	Rank 4 / joint processing
0.25us, 0Hz
	13.9dB
	13.6dB
	13.1dB
	12.6dB
	12.2dB
	12.0dB

	Rank 4 / joint processing
-0.0625us, 600Hz
	13.8dB
	13.6dB
	13.1dB
	12.6dB
	12.3dB
	11.9dB

	Rank 2 / joint processing
0.25us, 0Hz
	6.6dB
	6.4dB
	6.1dB
	5.9dB
	5.7dB
	5.6dB

	Rank 2 / joint processing
-0.0625us, 600Hz
	6.5dB
	6.4dB
	6.1dB
	5.9dB
	5.7dB
	5.6dB



Table 2: Simulation result collection of Multi-DCI fully overlapping scenarios
showing SNR needed to achieve 70% of maximum throughput.
	
	ρ=0dB
	ρ=-3dB
	ρ=-6dB
	ρ=-9dB
	ρ=-12dB
	ρ=-15dB

	Rank 4 / joint processing
0.25us, 0Hz
	6.8dB
	6.9dB
	7.1dB
	7.4dB
	7.8dB
	8.1dB

	Rank 4 / joint processing
-0.0625us, 600Hz
	6.8dB
	6.9dB
	7.1dB
	7.5dB
	7.9dB
	8.1dB

	Rank 2 / joint processing
0.25us, 0Hz
	2.1dB
	2.0dB
	2.0dB
	2.0dB
	2.0dB
	2.1dB

	Rank 2 / joint processing
-0.0625us, 600Hz
	2.1dB
	2.0dB
	2.0dB
	2.0dB
	2.0dB
	2.0dB



Table 3: Simulation result collection of Multi-DCI non-overlapping scenarios
showing SNR needed to achieve 70% of maximum throughput.


From simulation results collection in Tables 1-3, we can do following observations:
Observation #1: In fully overlapping schemes separate processing receiver assumption requires high isolation to work.
Observation #2: In fully overlapping schemes joint processing receiver assumption is robust with all simulated ρ values.
Observation #3: In fully overlapping schemes joint processing receiver assumption performance is better with higher isolation.
Observation #4: In non-overlapping schemes joint processing receiver assumption in low isolation gives diversity gain.



3 Conclusion
In this paper we provided simulation results on the PDSCH requirements of FR2 multipanel RX downlink demodulation requirements for performance alignment. The following observations are made:
Observation #1: In fully overlapping schemes separate processing receiver assumption requires high isolation to work.
Observation #2: In fully overlapping schemes joint processing receiver assumption is robust with all simulated ρ values.
Observation #3: In fully overlapping schemes joint processing receiver assumption performance is better with higher isolation.
Observation #4: In non-overlapping schemes joint processing receiver assumption in low isolation gives diversity gain.
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