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Background
During RAN4#108b meeting, WF [1] on UE demodulation and CSI requirements for FR2 multi-Rx DL reception was approved. In this contribution, we share our views about UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception.
Discussion
Performance metric
Based on our simulation results in section 3, we can see that there is much gain at 90% of the maximum throughput comparing to 70% of the maximum throughput. Also considering 90% of the maximum throughput is the same value as legacy requirements, we propose to select 90% of the maximum throughput for FR2 multi-Rx PMI reporting requirements. Considering implementation margin, we prefer to select γ = 1.3 as the test metric.
Select 90% of the maximum throughput for FR2 multi-Rx PMI reporting requirements.
Select γ = 1.3 as the test metric.
MCS
Based on our simulation results in section 3, there is no obvious gain difference for different MCS that means both options are feasible. We slightly prefer to select MCS13 for FR2 multi-Rx PMI reporting requirements.
Select MCS13 for FR2 multi-Rx PMI reporting requirements.
Reference channel
Considering that we have two cases with different PTRS configuration, two reference channels should be defined. We propose to use reference channels as following Table 2.3-1 for FR2 multi-Rx PMI reporting requirements.
Table 2.3-1 Reference channels for FR2 multi-Rx PMI reporting requirements
	Parameter
	Unit
	1 PTRS port
	2 PTRS port

	Channel bandwidth
	MHz
	100
	100

	Subcarrier spacing
	kHz
	120
	120

	Allocated resource blocks
	PRBs
	66
	66

	Number of consecutive PDSCH symbols
	
	12
	12

	Allocated slots per 2 frames
	
	63
	63

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	13
	13

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48

	Number of MIMO layers
	
	2
	2

	Number of DMRS REs (Note 3)
	
	24
	24

	Overhead for TBS determination
	
	6
	12

	Information Bit Payload per Slot 
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	Bits
	N/A
	N/A

	  For Slot i = 80
	Bits
	28680
	27144

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	Bits
	28680
	27144

	Transport block CRC per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	Bits
	N/A
	N/A

	  For Slot i = 80
	Bits
	24
	24

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	Bits
	24
	24

	Number of Code Blocks per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	CBs
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	CBs
	N/A
	N/A

	  For Slot i = 80
	CBs
	4
	4

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	CBs
	4
	4

	Binary Channel Bits Per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	Bits
	N/A
	N/A

	  For Slot i = 80
	Bits
	57648
	55008

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	Bits
	60720
	58080

	Max. Throughput averaged over 2 frames
	Mbps
	90.342
	90.342

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data



Use reference channels as Table 2.3-1 for FR2 multi-Rx PMI reporting requirements.
Simulation
[bookmark: _Hlk78819859][bookmark: _Hlk101021843]Here we provide the initial simulation results for UE CSI reporting for NR FR2 multi-Rx chain DL reception for alignment, as shown in Table 3-2 and Figure 3-1, based on simulation assumption as shown in Table 3-1.
[bookmark: _Hlk101021849]Table 3-1 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 3-2 Simulation results for UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception
	Case Number
	MCS
	UE processing
	γ

	
	
	
	70%
	90%

	1
	13
	independent
	1.31
	1.68

	2
	13
	joint
	1.32
	1.70

	3
	11
	independent
	1.31
	1.69

	4
	11
	joint
	1.32
	1.69
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Figure 3-1 Simulation results for UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception
Proposals
In this contribution, we discuss on UE CSI reporting requirements for NR FR2 multi-Rx chain DL reception. Our observations and proposals are:
1. Select 90% of the maximum throughput for FR2 multi-Rx PMI reporting requirements.
Select γ = 1.3 as the test metric.
Select MCS13 for FR2 multi-Rx PMI reporting requirements.
Use reference channels as Table 2.3-1 for FR2 multi-Rx PMI reporting requirements.
Table 2.3-1 Reference channels for FR2 multi-Rx PMI reporting requirements
	Parameter
	Unit
	1 PTRS port
	2 PTRS port

	Channel bandwidth
	MHz
	100
	100

	Subcarrier spacing
	kHz
	120
	120

	Allocated resource blocks
	PRBs
	66
	66

	Number of consecutive PDSCH symbols
	
	12
	12

	Allocated slots per 2 frames
	
	63
	63

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	13
	13

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48

	Number of MIMO layers
	
	2
	2

	Number of DMRS REs (Note 3)
	
	24
	24

	Overhead for TBS determination
	
	6
	12

	Information Bit Payload per Slot 
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	Bits
	N/A
	N/A

	  For Slot i = 80
	Bits
	28680
	27144

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	Bits
	28680
	27144

	Transport block CRC per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	Bits
	N/A
	N/A

	  For Slot i = 80
	Bits
	24
	24

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	Bits
	24
	24

	Number of Code Blocks per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	CBs
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	CBs
	N/A
	N/A

	  For Slot i = 80
	CBs
	4
	4

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	CBs
	4
	4

	Binary Channel Bits Per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,5) =1 for i from {0,…,159}
	Bits
	N/A
	N/A

	  For Slot i = 80
	Bits
	57648
	55008

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,79,82,…,159}
	Bits
	60720
	58080

	Max. Throughput averaged over 2 frames
	Mbps
	90.342
	90.342

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data



Reference
[bookmark: _Ref92469097]R4-2316963, WF on UE demodulation and CSI requirements for FR2 multi-Rx DL reception, RAN4#108b, Qualcomm

image2.png
REE

°
®

Normalized throughput
o o 14
[

°

°
g

°
S

°
&

MCS 11

Sepelrate, follow
Sepefate,random
Joint follow

Joint,fantom

\
\
)

—p——

--- Seperate, y=1.31(70%), 1.69(90%)
= Joint, y=1.32(70%), 1.69(90%)

it T

2 4
SNR/dB

10




image1.png
MCS 13

10 7 10
—— Seperate,follow | —-- Seperate, y=1.31(70%), 1.68(90%)
0.9 1 —— Seperate,fandom  ___ joine \ =1.32(70%), 1.70(30%)
—— Joint,folloy} |
087 —— Joint,randgm ! 8
Tl
5 i
307 [
2 I
206 I 6
2 A
Zos Y-y
3 Vi
8 Vi
T 0.4 -t 4
£ [
203 V.
02 2
01
0.0+ 0
-4

SNR/dB




