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[bookmark: _Toc116995841]Introduction

In RAN4#108, several proposals were made on the topic of MultiRx performance and CSI requirements for PMI.
In the following, Nokia’s view on the open issues is provided and, whenever needed, new proposals are introduced.

Discussion

TDD Pattern
In RAN4#108, the following options were proposed for selecting the TDD pattern to be used when defining PMI requirements (see [1]).
	[bookmark: _Hlk144744329]Issue 3-1-1: 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.



Each proposed option represents the configurations used in the existing FR2 PMI test cases defined in the Table 8.3.2.2.1-1 of TS 38.101-4 [1]. The main differences between the two options are the periodicity of the ZP-CSI-RS and CQI/RI/PMI delay which is given by the selected TDD pattern.
We do not see a reason to define a new TDD pattern for the sDCI PMI requirements, hence one of the existing TDD patterns can be selected for PMI requirements definition.
One of the existing TDD patterns can be used for the FR2 PMI requirements definition.
Use DDSU TDD pattern with CQI/RI/PMI with CQI/RI/PMI delay of 1.375ms.

Channel Model
In RAN4#108, it was also discussed which channel model to use for defining PMI reporting requirements (see [1]):
	Issue 3-1-2: 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 are fine with using the same model (TDLA30-35) for sDCI PMI requirements as has been used in exiting FR2 PMI requirements in TS 38.101-4 ([1]).
We are fine using the same channel model as used in existing RF2 PMI requirements, i.e., TDLA30-35.
Use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme (option 1)

Antenna Configuration
In RAN4#108, it was discussed which antenna configuration to use for defining PMI reporting requirements (see [1]):
	Issue 3-1-3: 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



In RAN4#108, three (3) options were proposed. Assuming the antenna configuration proposed are per TRP, the use of XPOL is needed according to the agreed correlation model.
With a 2 Tx configuration for each TRP, the XPOL correlation is needed.
Use 2x4 XP (4 antenna at UE across 2 panels/ 2 Rx at each panel) antenna configuration per TRP for PMI reporting requirements (option 2).

Simulation parameters for PMI reporting
	Issue 3-1-4: 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



In RAN4#108 it was agreed to use a cross correlation coefficient (gamma) of 0.0625.
We update option 1a to correspond to our proposals in the previous sections which leads us to the following proposal:
Use the proposed configuration in Table 7 with the updates highlighted in yellow as follows:
	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
	
	FR2.120-2 as specified in Annex A of TS 38.101-4

	Active DL BWP index
	
	1

	Propagation channel
	
	TDLA30-35

	Antenna configuration per TRxP
	
	High XP 2x4 (N1,N2) = (2,1), (4 antenna at UE across 2 panels)
Gamma=0.0625

	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
	1.375

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	Based on R.PDSCH.5-8.1 TDD updated to 2 layers

	Cross talk (RHO)
	dB
	-15, -6

	MCS table
	
	64QAM

	MCS index
	
	13



[bookmark: _Toc116995848]Conclusion
In this paper we have provided Nokia’s views on the open issues related to the MultiRx PMI reporting requirements.

Hereafter, we summarize the key Observations and Proposals introduced in this contribution:
TDD Pattern
1. [bookmark: _Toc116995849]One of the existing TDD patterns can be used for the FR2 PMI requirements definition.
1. Use DDSU TDD pattern with CQI/RI/PMI with CQI/RI/PMI delay of 1.375ms.

Channel Model
We are fine using the same channel model as used in existing RF2 PMI requirements, i.e., TDLA30-35.
Use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme (option 1)

Antenna Configuration
With a 2 Tx configuration for each TRP, the XPOL correlation is needed.
Use 2x4 XP (4 antenna at UE across 2 panels/ 2 Rx at each panel) antenna configuration per TRP for PMI reporting requirements (option 2).

Simulation parameters for PMI reporting
Use the proposed configuration in Table 7 with the updates highlighted in yellow as follows:
	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
	
	FR2.120-2 as specified in Annex A of TS 38.101-4

	Active DL BWP index
	
	1

	Propagation channel
	
	TDLA30-35

	Antenna configuration per TRxP
	
	High XP 2x4 (N1,N2) = (2,1), (4 antenna at UE across 2 panels)
Gamma=0.0625

	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
	1.375

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	Based on R.PDSCH.5-8.1 TDD updated to 2 layers

	Cross talk (RHO)
	dB
	-15, -6

	MCS table
	
	64QAM

	MCS index
	
	13
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