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Background
During RAN4#108 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
TDD pattern
	<way forward>
· Proposals
· Option 1: Consider PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern FR2.120-2 as given by TS 38.101-4 Table A.3.2.2.5-8 with 1.375ms delay.
· Option 2: Use DDDSU TDD pattern.
· Option 2a: DDDSU TDD pattern with CQI/RI/PMI with CQI/RI/PMI delay of 1.75ms.



For the TDD pattern, we think FR2.120-1 (DDDSU) TDD pattern can be selected since it is more typically used in the real network, and the corresponding CQI/RI/PMI delay should be 1.75ms that is same as the legacy PMI reporting case (i.e. Test 2 in clause 8.3 in TS 38.101-4) with the same TDD pattern.
Select DDDSU TDD pattern with CQI/RI/PMI with CQI/RI/PMI delay of 1.75ms for PMI reporting requirement for sDCI SDM scheme.
Channel model
	<way forward>
· Proposals
· Option 1: Use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme.



For the channel model, we propose to select TDLA30-35 that is same as the existing PMI reporting cases.
Select TDLA30-35 for PMI reporting requirement for sDCI SDM scheme.
Antenna Configuration
	<way forward>
· Proposals
· Option 1: Use 2x2 ULA low antenna configuration for PMI reporting requirement for sDCI SDM scheme.
· Option 2: 2x4 XP (4 antenna at UE across 2 panels/ 2 Rx at each panel)
· Option 3: 2x2 XP



For the antenna configuration, considering that we have achieve the agreements to use 2 port per TRP, it is reasonable to consider 2x2 XP per panel for PMI reporting requirement for sDCI SDM scheme that is same as PDSCH requirements.
Consider 2x2 XP per panel for PMI reporting requirement for sDCI SDM scheme.
Simulation parameters for PMI reporting requirement for sDCI SDM scheme
	<way forward>
All tables related to this issue can be found in R4-2314258.
· Proposals:
· Option 1: Consider the parameters in Table 7 to define PMI reporting requirements for sDCI SDM based scheme.
· Option 1a: Table 7 with updated number of transmit antennas to 2
· Option 2: Define new reference channel for PMI reporting requirement for sDCI SDM scheme as presented in Table 8.
· Option 3: Decide on simulation parameters for PMI reporting for sDCI SDM scheme following alignment of sDCI fundamental in the PDSCH discussion, and all current agreements for PMI shall be conditioned on the outcome of the sDCI concerning inclusion of sDCI test cases in PDSCH.
· Option 4: 
· SCS/CBW: 120KHz/ 100MHz
· TDD Pattern: DDDSU (10D+2G+2U)
· Propagation channel: TDLA30-35
· Antenna configuration per TRxP: 2x4 XP (4 antenna at UE across 2 panels)
· Cross talk levels: -15,-9 dB
· Cross correlation coefficient (g): 0.125



From our understanding, the new reference channel should be defined rather than reuse the existing one since at least total two layer (1+1) is expected for the new PMI reporting requirement for sDCI SDM scheme.
Define new reference channel for PMI reporting requirement for sDCI SDM scheme as following:
	Parameter
	Unit
	Value

	Reference channel
	
	Modified from R.PDSCH.5-7.1 TDD

	Channel bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	12

	Allocated slots per 2 frames
	
	63

	MCS table
	
	64QAM

	MCS index
	
	13

	Modulation
	
	16QAM

	Target Coding Rate
	
	0.48

	Number of MIMO layers
	
	2

	Number of DMRS REs (Note 3)
	
	24

	Overhead for TBS determination
	
	6

	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

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

	  For Slot i = 80
	Bits
	28680

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

	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

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

	  For Slot i = 80
	Bits
	24

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

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

	  For Slot i = 80
	CBs
	4

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

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

	  For Slot i = 80
	Bits
	57648

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

	Max. Throughput averaged over 2 frames
	Mbps
	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



For the gamma value, we think it is better to align with the value agreed in PDSCH requirements discussion, i.e. 0.0625.
Select the gamma value 0.0625 for PMI reporting requirement for sDCI SDM scheme.
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 DDDSU TDD pattern with CQI/RI/PMI with CQI/RI/PMI delay of 1.75ms for PMI reporting requirement for sDCI SDM scheme.
Select TDLA30-35 for PMI reporting requirement for sDCI SDM scheme.
Consider 2x2 XP per panel for PMI reporting requirement for sDCI SDM scheme.
Define new reference channel for PMI reporting requirement for sDCI SDM scheme as following:
	Parameter
	Unit
	Value

	Reference channel
	
	Modified from R.PDSCH.5-7.1 TDD

	Channel bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	12

	Allocated slots per 2 frames
	
	63

	MCS table
	
	64QAM

	MCS index
	
	13

	Modulation
	
	16QAM

	Target Coding Rate
	
	0.48

	Number of MIMO layers
	
	2

	Number of DMRS REs (Note 3)
	
	24

	Overhead for TBS determination
	
	6

	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

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

	  For Slot i = 80
	Bits
	28680

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

	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

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

	  For Slot i = 80
	Bits
	24

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

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

	  For Slot i = 80
	CBs
	4

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

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

	  For Slot i = 80
	Bits
	57648

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

	Max. Throughput averaged over 2 frames
	Mbps
	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



Select the gamma value 0.0625 for PMI reporting requirement for sDCI SDM scheme.
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