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Background
During RAN4#109 meeting, WF [1] on UE demodulation and CSI requirements for FR2 multi-Rx DL reception was approved. In this contribution, we provide our updated simulation results for NR FR2 multi-Rx chain DL reception.
Simulation
PDSCH
Here we provide the updated simulation results for UE PDSCH demodulation for NR FR2 multi-Rx chain DL reception for alignment, as shown in Table 2.1-4 to Table 2.1-6, based on simulation assumption as shown in Table 2.1-1 to Table 2.1-3 respectively.
Table 2.1-1 Simulation assumption for mDCI mTRP fully-overlapping
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	Antenna port indexes
	
	1+1: {1000}
	1+1: {1002}

	
	TCI state
	
	TCI State #1
	TCI State #2

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Resource allocation
	
	Fully-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0.0625

	Frequency offset of the second TRxP from the first TRxP
	Hz
	600

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity.

	Note 1: PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoolIndex 0 and transmission from TRxP #2 uses CORESETPoolIndex 1



Table 2.1-2 Simulation assumption for mDCI mTRP non-overlapping
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	Antenna port indexes
	
	2+2: {1000,1001}
	2+2: {1002,1003}

	
	TCI state
	
	TCI State #1
	TCI State #2

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Resource allocation
	
	non-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	0.25

	Frequency offset of the second TRxP from the first TRxP
	Hz
	0

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity.

	Note 1: PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoolIndex 0 and transmission from TRxP #2 uses CORESETPoolIndex 1



Table 2.1-3 Simulation assumption for sDCI SDM
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1

	
	CORESETPoolIndex
	
	0

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	Antenna port indexes
	
	1+1: {1000}
	1+1: {1002}

	
	TCI state
	
	TCI State #1
	TCI State #2

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Resource allocation
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625

	Frequency offset of the second TRxP from the first TRxP
	Hz
	600

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity.

	Note 1: PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH layer 1 is transmitted from TRxP #2)



Table 2.1-4 Simulation results for mDCI mTRP fully-overlapping
	Case number
	MCS
	Rank
	UE processing
	ρ
	SNR@70%maximum throughput

	
	
	
	
	
	Ideal
	Impairment

	1
	17
	1+1
	separate
	-12dB
	9.8
	11.8



Table 2.1-5 Simulation results for mDCI mTRP non-overlapping
	Case number
	MCS
	Rank
	UE processing
	ρ
	SNR@70%maximum throughput

	
	
	
	
	
	Ideal
	Impairment

	1
	13
	2+2
	separate
	-12dB
	11.2
	13.2



[bookmark: _Hlk155861741]Table 2.1-6 Simulation results for sDCI SDM
	Case number
	MCS
	Rank
	UE processing
	ρ
	SNR@70%maximum throughput

	
	
	
	
	
	Ideal
	Impairment

	
	
	
	
	
	1 PTRS port
	2 PTRS port
	1 PTRS port
	2 PTRS port

	1
	17
	1+1
	separate
	-12dB
	10.0
	10.0
	12.0
	12.0



PMI reporting
[bookmark: _Hlk78819859][bookmark: _Hlk101021843]Here we provide the updated simulation results for UE PMI reporting for NR FR2 multi-Rx chain DL reception for alignment, as shown in Table 2.2-2 and Figure 2.2-1, based on simulation assumption as shown in Table 2.2-1.
[bookmark: _Hlk101021849]Table 2.2-1 Simulation assumption for UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception
	Parameter
	Unit
	Value

	
	
	TRxP #1
(Note 1)
	TRxP #2
(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1

	
	CORESETPoolIndex
	
	0

	Duplex mode
	
	TDD

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	TDD DL-UL configurations
	
	FR2.120-1 as specified in Annex A of TS 38.101-4

	Active DL BWP index
	
	1

	Propagation channel
	
	TDLA30-35

	Antenna configuration per TRxP
	
	XP 2x4 (N1,N2) = (2,1), (4 antenna at UE across 2 panels)

	Beamforming Model
	
	As specified in Annex B.4.1 of TS 38.101-4

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.75

	Maximum number of HARQ transmission
	
	4



Table 2.2-2 Simulation results for UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception
	Case Number
	MCS
	γ

	
	
	70%
	90%

	
	
	1 PTRS port
	2 PTRS port
	1 PTRS port
	2 PTRS port

	1
	13
	1.31
	1.31
	1.68
	1.68

	2
	11
	1.31
	1.31
	1.69
	1.69



[bookmark: _GoBack][image: ][image: ]
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Figure 2.2-1 Simulation results for UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception
Conclusions
In this contribution, we provide our updated simulation results for NR FR2 multi-Rx chain DL reception.
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