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Background
During RAN4#107 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 general issues for UE demodulation requirements for NR FR2 multi-Rx chain DL reception.
Discussion
Receiver assumption
	Agreement:
· Keep both options (independent and joint processing) open at this point of evaluation.
· Companies are encouraged to bring results evaluating both independent and joint processing in August meeting.
Agreement:
· Consider the baseline correlation model assuming cross-talk between the TRPs and UE Rx antenna as below

, 
where  is the re-arranged channel values and
·  denotes the Kronecker product,  denotes the diagonal matrix.
·  is the correlation matrix for each link between TRPs to UE panels generated with parameters α (Tx correlation coefficient), β (Rx correlation coefficient), and γ (cross-polarization correlation coefficient) as stated in 38.101-4 B2.3.2
·  is the cross-talk power
· Candidate cross-talk power values for initial simulation purpose:
· -15, -12, -9, -6 dB
· Other options are not precluded.
· Candidate cross-polarization correlation coefficient values for initial simulation purpose:
· γ = 0.125
· Other options are not precluded.



[bookmark: _GoBack]For the UE processing, there are mainly two assumptions with the difference that UE perform joint processing with 4x4 channel matrix for two TRPs or UE perform independent processing with 2x2 channel matrix per TRP. From our understanding, it is up to UE implementation to select which processing method, however, it is not suitable to use UE joint processing assumption for the FR2 multi-Rx demodulation requirements definition. Firstly, it is more complexity for the UE to perform joint processing comparing to independent processing. Basic processing method should be considered since we are defining the minimum requirements. Secondly, the detailed UE panel deployment is up to UE implementation and it is not possible to perform joint processing in some cases, e.g. when two UE panels are deployed on the left and right side of the UE. Finally, there is also an agreement achieved in RF session that only two TRP to RX pairs TRP#1-RX#1 and TRP#2-RX#2 are considered. The signal from TRP#2 to RX#1 and TRP#1 to RX#2 is treated as interference. It is reasonable for follow RF agreement. Therefore, we propose to only consider UE perform independent processing with 2x2 channel matrix per TRP for FR2 multi-Rx demodulation requirements definition.
Only consider UE perform independent processing with 2x2 channel matrix per TRP for FR2 multi-Rx demodulation requirements definition.
The simulation results are shown as following Table 2.1-1, Table 2.1-2 and Table 2.1-3.
Table 2.1-1 Ideal simulation results for sDCI mTRP SDM (α=β=0)
	Case number
	MCS
	frequency offset[Hz]
	timing offset[us]
	Rank
	UE processing
	SNR@70%maximum throughput

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

	1
	13
	600
	-0.0625
	1+1
	independent
	8.2
	8.8
	9.6
	10.6

	2
	17
	600
	-0.0625
	1+1
	independent
	12.1
	12.6
	13.6
	14.7

	3
	13
	600
	-0.0625
	1+1
	joint
	9.0
	9.1
	9.2
	9.3

	4
	17
	600
	-0.0625
	1+1
	joint
	12.2
	12.3
	12.5
	12.7

	5
	13
	600
	-0.0625
	2+2
	independent
	15.8
	18.0
	27.8
	N/A

	6
	17
	600
	-0.0625
	2+2
	independent
	22.4
	N/A
	N/A
	N/A

	7
	13
	600
	-0.0625
	2+2
	joint
	15.1
	15.4
	15.7
	16.2

	8
	17
	600
	-0.0625
	2+2
	joint
	18.9
	19.3
	19.9
	20.5



Table 2.1-2 Ideal simulation results for mDCI mTRP fully-overlapping (α=β=0)
	Case number
	MCS
	frequency offset[Hz]
	timing offset[us]
	Rank
	UE processing
	SNR@70%maximum throughput

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

	1
	13
	600
	-0.0625
	1+1
	independent
	8.3
	8.7
	9.4
	10.5

	2
	17
	600
	-0.0625
	1+1
	independent
	12.1
	12.6
	13.6
	14.8

	3
	13
	600
	-0.0625
	1+1
	joint
	8.8
	8.9
	9.1
	9.3

	4
	17
	600
	-0.0625
	1+1
	joint
	12.3
	12.4
	12.5
	12.8

	5
	13
	600
	-0.0625
	2+2
	independent
	15.8
	18.0
	30.0
	N/A

	6
	17
	600
	-0.0625
	2+2
	independent
	22.5
	N/A
	N/A
	N/A

	7
	13
	600
	-0.0625
	2+2
	joint
	15.0
	15.2
	15.6
	16.0

	8
	17
	600
	-0.0625
	2+2
	joint
	18.9
	19.3
	19.9
	20.6



Table 2.1-3 Ideal simulation results for mDCI mTRP non-overlapping (α=β=0)
	Case number
	MCS
	frequency offset[Hz]
	timing offset[us]
	Rank
	SNR@70%maximum throughput

	1
	13
	600
	-0.0625
	2+2
	10.8

	2
	17
	600
	-0.0625
	2+2
	15.1



Based on the simulation results, also considering the feasibility for different UE processing, we propose to select the following cases:
Select α=β=0 in the correlation matrix for all cases.
Select {MCS17, ρ = -6dB, rank 1+1} and/or {MCS13, ρ = -12dB, rank 2+2} for mDCI fully-overlapping cases.
Select {MCS17, ρ = -6dB, rank 1+1} and/or {MCS13, ρ = -12dB, rank 2+2} for sDCI SDM cases.
Select MCS17, rank 2+2 for mDCI non-overlapping cases.
Proposals
In this contribution, we discuss on general issues for UE demodulation requirements for NR FR2 multi-Rx chain DL reception. Our observations and proposals are:
1. Only consider UE perform independent processing with 2x2 channel matrix per TRP for FR2 multi-Rx demodulation requirements definition.
1. Select α=β=0 in the correlation matrix for all cases.
1. Select {MCS17, ρ = -6dB, rank 1+1} and/or {MCS13, ρ = -12dB, rank 2+2} for mDCI fully-overlapping cases.
1. Select {MCS17, ρ = -6dB, rank 1+1} and/or {MCS13, ρ = -12dB, rank 2+2} for sDCI SDM cases.
1. Select MCS17, rank 2+2 for mDCI non-overlapping cases.
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