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1
Introduction
During the RAN4#58AH Shanghai meeting, PDSCH demodulation framework for eDL-MIMO was updated and approved in [1]. The updated sections were:
1. For all demodulation tests, the precoding update granularity is set to 1 PRG. Channel estimation is still to be carried out per one PRB as a baseline for deriving the performance requirements (i.e. in both alignment and impairment simulations).

2. The maximum throughput value for the FDD 2x2 MU-MIMO test was corrected to 15.3696 Mbps.
Although the update granularity of random precoding for performance simulation is changed to “1 PRG” according to the setting of PRB bundling in [2], we compare simulation results using PRB and PRG precoding in this contribution to show very minimal effect on the overall throughput performance.
In addition, the required SNR levels taking into account receiver impairments for all FDD and TDD 2x2 test cases are also provided to finalise their minimum performance requirements.
2
Simulation Results
2.1
Alignment results

Judging from throughput curves in the attached spreadsheet and the required SNR levels tabulated in the following for all FDD and TDD test cases, a minimal performance difference as expected is observed between “per PRB” and “per PRG” precoding granularities.
FDD alignment results (PRG precoding)
	Scenario
	Test mode
	Description
	Propagation model
	Antenna configuration
	CSI-RS pattern
	Verification point
	Req.SNR (PRB precoding)
	Req.SNR (PRG precoding)

	1
	SU MIMO
	QPSK 1/3 1-layer
	EVA5
	2x2 low
	4 CSI-RS 
	70%
	-2.6 dB
	-2.6 dB

	2
	MU MIMO
	64QAM 1/2 1-layer
	EPA5
	2x2 low
	4 CSI-RS
	70%
	18.3 dB
	18.4 dB

	3
	SU MIMO
	16QAM 1/2 2-layer
	EPA5
	2x2 low
	2 CSI-RS
	70%
	10.7 dB
	10.7 dB


TDD alignment results (PRG precoding)
	Scenario
	Test mode
	Description
	Propagation model
	Antenna configuration
	CSI-RS pattern
	Verification point
	Req.SNR (PRB precoding)
	Req.SNR (PRG precoding)

	1
	SU MIMO
	QPSK 1/3 1-layer
	EVA5
	2x2 low
	8 CSI-RS 
	70%
	-2.3 dB
	-2.3 dB

	2
	MU MIMO
	64QAM 1/2 1-layer
	EPA5
	2x2 low
	4 CSI-RS
	70%
	18.3 dB
	18.4 dB

	3
	SU MIMO
	16QAM 1/2 2-layer
	EPA5
	2x2 low
	2 CSI-RS
	70%
	12.3 dB
	12.3 dB


2.2
Impairment results

FDD impairment results (PRG precoding)
	Scenario
	Test mode
	Description
	Propagation model
	Antenna configuration
	CSI-RS pattern
	Verification point
	Req.SNR [dB]

	1
	SU MIMO
	QPSK 1/3 1-layer
	EVA5
	2x2 low
	4 CSI-RS 
	70%
	-1.2

	2
	MU MIMO
	64QAM 1/2 1-layer
	EPA5
	2x2 low
	4 CSI-RS
	70%
	20.8

	3
	SU MIMO
	16QAM 1/2 2-layer
	EPA5
	2x2 low
	2 CSI-RS
	70%
	12.4


TDD impairment results (PRG precoding)
	Scenario
	Test mode
	Description
	Propagation model
	Antenna configuration
	CSI-RS pattern
	Verification point
	Req.SNR [dB]

	1
	SU MIMO
	QPSK 1/3 1-layer
	EVA5
	2x2 low
	8 CSI-RS 
	70%
	-0.9

	2
	MU MIMO
	64QAM 1/2 1-layer
	EPA5
	2x2 low
	4 CSI-RS
	70%
	20.8

	3
	SU MIMO
	16QAM 1/2 2-layer
	EPA5
	2x2 low
	2 CSI-RS
	70%
	14.3


3
Conclusions
In this contribution, we provided 2x2 eDL-MIMO alignment and impairment results for FDD and TDD test cases. We recommend these results are to be taken into consideration before finalising performance requirements.
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