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1	Introduction
In this paper, we present some initial results on 8Rx PDSCH in FR1. Our initial results will be limited to some use cases with Rank 6 and Rank 8 and different propagation conditions. 

	4.1	Objective of SI or Core part WI or Testing part WI
Enable 8Rx for CPE/FWA/vehicle/industrial devices [RAN4]
· Example bands:
· [bookmark: _Hlk117764029]TDD bands: n41, n77/ n78
· FDD bands: n7
· [bookmark: OLE_LINK25]Note 1: the total number of example band should be limited to 3. n77/n78 are considered as one band during the study.
· Note 2: other bands to be introduced in the release independent way later on from Rel-18
· Note 3: specifying requirements for TDD bands has first priority
· Specify the UE RF requirements to support 8Rx
· Study and specify the requirements to support SRS antenna switching for t1r8, t2r8, t4r8
· Discussion on t4r8 shall start after at least one PC for 4Tx is completed
NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first.
4.2	Objective of Performance part WI
·   Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Specify RLM test cases to support 8Rx
· Investigate if the existing 4Rx RLM test can be reused or the new test will be specified
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Investigate and, if necessary, specify the requirements with up to 8 DL MIMO layers
Specify the SDR requirements with 8 MIMO layers




2	PDSCH Simulation Results
2.1 Simulation setup

According to the SID [1], we will use as general parameters:
TDD n77/78:
· fc = 3.5 GHz
· CBW/SCS: 40 MHz/30 KHz
· QPSK and 16QAM for Rank 8
· 16QAM and 64QAM for Rank 6
· Max Doppler frequency/DMRS
· UE speed at 3 Km/h (f_D = 10 Hz), DMRS at (2, 3, 10, 11) indexes
· UE speed at 30 Km/h (f_D = 100 Hz), DMRS at (2, 3, 10, 11) indexes
· Pre-loaded Tx EVM: 6%
· Additive Rx EVM: 0%

Summary of test cases:
	Metric
	Purpose
	Test index

	70% of peak Throughput
	Verify the PDSCH mapping Type A normal performance under 8 receive antenna conditions, with different channel models, different MCSs but up to 8 MIMO layer (=< Rank 8).
	1-1, 1-2, 1-3, 1-4



Test cases:
	Test num.
	fc 
(GHz)
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	3.5
	40 / 30
(106)
	QPSK, 0.30
	8
	TDLC30-100
	8x8, ULA Low
	70
	TBD

	1-2
	3.5
	40 / 30
(106)
	16QAM, 0.48
	8
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-3
	3.5
	40 / 30
(106)
	16QAM, 0.48
	6
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-4
	3.5
	40 / 30
(106)
	64QAM, 0.43
	6
	TDLD30-5
	8x8, ULA Low
	70
	TBD



	
2.2 Simulation results
In this section, we present the simulation results in terms of the normalized PDSCH throughput as function of the signal to noise ratio (SNR). We depict the SNR value corresponding to 70% of the peak throughput. All figures have been provided in the Appendix. 
Test cases:
	Test num.
	fc 
(GHz)
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	3.5
	40 / 30
(106)
	QPSK, 0.30
	8
	TDLC30-100
	8x8, ULA Low
	70
	1.5

	1-2
	3.5
	40 / 30
(106)
	16QAM, 0.48
	8
	TDLA30-10
	8x8, ULA Low
	70
	13.5

	1-3
	3.5
	40 / 30
(106)
	16QAM, 0.48
	6
	TDLA30-10
	8x8, ULA Low
	70
	9.1

	1-4
	3.5
	40 / 30
(106)
	64QAM, 0.43
	6
	TDLD30-5
	8x8, ULA Low
	70
	17.8



Observation 1: Referring to Proposal 3 in [2] where Tx EVM has been set to 6%, we can note that 8RX UE can support 8 DL MIMO Layers using MCS13 under TDLA30-10 propagation environment. The SNR value is at 13.5 dB, thus 11 dB below the maximum SNR levels for conducted requirements (at 6% of Tx EVM).

Observation 2: Referring to Proposal 3 in [2] where Tx EVM has been set to 6%, we can note that 8RX UE can support 6 DL MIMO Layers using MCS17 under TDLD30-5 propagation environment. The SNR value is at 17.8 dB, thus 6.6 dB below the maximum SNR levels for conducted requirements (at 6% of Tx EVM).
3	Summary
In this paper, we provided some initial simulation results that should help in the definition of the PDSCH requirements. In the following, some useful observations that can be further discussed.

Observation 1: Referring to Proposal 3 in [2] where Tx EVM has been set to 6%, we can note that 8RX UE can support 8 DL MIMO Layers using MCS13 under TDLA30-10 propagation environment. The SNR value is at 13.5 dB, thus 11 dB below the maximum SNR levels for conducted requirements (at 6% of Tx EVM).

Observation 2: Referring to Proposal 3 in [2] where Tx EVM has been set to 6%, we can note that 8RX UE can support 6 DL MIMO Layers using MCS17 under TDLD30-5 propagation environment. The SNR value is at 17.8 dB, thus 6.6 dB below the maximum SNR levels for conducted requirements (at 6% of Tx EVM).
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Appendix
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       (a) QPSK (MCS 4), Rank 8, TDLC30-100           (b) 16QAM (MCS 13), Rank 8, TDLA30-10
[image: ] [image: ]
      (c) 16QAM (MCS 13), Rank 6, TDLA30-10            (d) 64QAM (MCS 17), Rank 6, TDLD30-5
Fig. 1 8RX PDSCH simulation results depicting the normalized throughput as function of SNR, where Rank 6 and Rank 8 have been considered for 40 MHz/30 kHz (106 RBs).

3

image1.jpeg
913321}

TDD 40 MHz Banduwidth 30kHz SCS QPSK MCS-13 TDLC30-100 8Rx8Tx Ranks Si

°
©

S
®

°

°
S

UEL Normalized PDSCH Throughput
> o o o
S L% &

°

s

SNR [dB]




image2.jpeg
, TDD 40 MHz Bandwidth 30kHz SCS 16QAM MCS-13 TDLA30-10 8RxETx Rank Sim: (913353}

. /

o

UE Normalized PDSCH Thraughput

ask
sl
LEs
#
0z ¥
a1 /
” a B 10 1 E

SNR [dB]





image3.jpeg
TDD 40 MHz Bandwidth 30kHz SCS 16QAM MCS-13 TDLA30-10 BRxGTx Rank6 Sim: {913400}
519 TRLA0;10 SRBTx Rank6 Sim: (913400

sk 3
/

UE Normalized PDSCH Throughput

5 o B 10 15 20
SNR (aB]




image4.jpeg
7DD 40 Mz Bandwidth 30kHz SCS 64QAM MCS-17 TDLD30-5 BRxBTx Ranke Sim: (913461}
'\ i e J ORI

0]

by

UE Normalized PDSCH Throughput
N

0! >«\»'«\9¢>«/></ .
3 o




