3GPP TSG-RAN WG4 Meeting#108-bis										                  R4-2317947
Xiamen, CN, Oct 9th – Oct 13th, 2023

Agenda item:			5.7.4
Source:	Moderator (Qualcomm)
Title:	Topic summary for [108-bis][316]NR_FR2_multiRX_DL_Demod
Document for:	Information
Introduction
Based on the progress so far, the scope of performance requirement for FR2 multi-RX can be summarized as below: 
	Items
	Status/requirement to be introduced?

	General aspects
	Discussion ongoing

	PDSCH
	sDCI SDM only

	Y (for initial evaluation) 

	
	mDCI fully overlapping
	Y (for initial evaluation)

	
	mDCI non-overlapping
	Y (for initial evaluation)

	CSI 
	sDCI (PMI reporting)
	Y (for initial evaluation)

	
	mDCI
	No requirement

	PDCCH
	No requirement

	PBCH
	No requirement

	SDR
	No requirement



Based on the open issues, the discussions can proceed as follows:
· 1st priority: Discuss and converge on the remaining issues concerning general aspects, such as receiver and PTRS assumptions.
· 2nd priority: Finalize the test setup and agree on the remaining simulation assumptions for UE demodulation and CSI reporting test cases.
Topic #1: General Aspects for FR2 Multi-Rx Demod
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315474

	Apple
	Channel Model and Correlation matrix 
Observation #1:  The agreed channel model is based on per TRP-panel channel.
Observation #2:  We would typically define antenna configuration and channel model from TRP to UE.
Observation #3:  There is no agreed definition of panel in RAN4.
Observation #4:  The correlation matrix is defined across all TRPs and Rx panels.
Proposal #1:  Define antenna configuration, channel model and spatial correlation matrix per TRP to UE. 
Proposal #2:  Define spatial correlation matrix per TRP to UE as follows -
For TRP1 to UE:  
For TRP2 to UE:  

UE Processing 
Observation #5:  We need further clarification on UE processing– separate/2x2 and joint/4x4.
Observation #6:  In the context of sDCI SDM transmission, the different UE processing types are:
Separate processing - MIMO detector processing 2Rx and li layers per TRP
Joint processing - MIMO detector processing 4Rx and l1 + l2 layers across both TRP

Proposal #3:  For sDCI SDM the UE processing types are defined as:
Separate processing - MIMO detector processing 2Rx and li layers per TRP
Joint processing - MIMO detector processing 4Rx and l1 + l2 layers across both TRP
Observation #7:  In the context of mDCI overlapping transmission, the different UE processing types are:
Separate processing - MIMO detector processing 2Rx and li layers per TRP/PDSCH CW
Joint processing (opt 1)- MIMO detector processing 4Rx and l1 + l2 layers across both TRP and PDSCH CWs Joint processing (opt 2) - MIMO detector processing 4Rx and li layers per TRP/PDSCH CW

Proposal #4:  For mDCI with overlapping PDSCH the UE processing types are defined as:
Separate processing - MIMO detector processing 2Rx and li layers per TRP/PDSCH CW
Joint processing - MIMO detector processing 4Rx and l1 + l2 layers across both TRP and PDSCH CWs
Proposal #5:  Confirm receiver assumption of MMSE-IRC with both joint and separate UE processing.
TR update
Observation #8:  RAN4 has made significant progress in demodulation side and involves an evaluation phase before defining the requirements.
Observation #9:  In RAN#101 it was recommended to further discuss TRP update to capture demod evaluation in RAN4.

Proposal #6:  Expand the scope of TR 38.751 to include the outcome of the evaluation phase for defining demodulation requirements.

	R4-2315913
	Nokia
	Receiver assumptions
1. To be able to define requirements for especially higher candidate values of cross-talk (ρ) and for higher MCS values, a receiver capable of joint processing is required.
For sDCI SDM and mDCI fully overlapping, introduce requirements with joint processing receiver.
Tx EVM
Observation 1: Test requirement parameters usually do not capture (Tx)EVM and TEs don’t add TxEVM during test. Considering TxEVM in requirement derivation is resulting SNR relaxation without corresponding RF impairment in the conformance test.
Proposal 1: RAN4 to not consider TxEVM, when deriving demodulation performance requirements for MultiRx.
Adopting NT FR2 OTA enhancements when defining demodulation requirements
Observation 2: We do not expect potential enhancements from the OTA study item will be timely enough for RAN4 to take them into account for performance requirement definition.
Proposal 2: RAN4 to continue to assume virtual cable setup with a minimum isolation for Ant. correlation and cross-talk of [12] dB.
Whether to consider  to be cross-talk power ration
Proposal 3: Set ρ to be defined as the cross-talk power ratio between the TRPs (option 1).

	R4-2316016
	Huawei, HiSilicon
	1. Only consider UE perform separate processing with 2x2 channel matrix per TRP for FR2 multi-Rx demodulation requirements definition.
Select {MCS17, ρ = -9dB or -6dB, rank 1} and/or {MCS13, ρ = -15dB or -12dB, rank 2} for mDCI fully-overlapping and sDCI SDM cases.
Select {MCS17, ρ = -9dB or -6dB, rank 1} and/or {MCS13, ρ = -15dB or -12dB, rank 2} for sDCI SDM cases.
Select MCS17, rank 2 for mDCI non-overlapping cases.

	R4-2315936
	MediaTek
	Proposal #1: We propose to keep receiver options open until we have enough aligned simulation results of both receiver options.
Proposal #2: We propose to consider if separate processing receiver assumption can be considered as feasible implementation option due to its high isolation requirement.
Proposal #3: Use Tx EVM at 6% in simulations since we are considering up to 64QAM modulation.
Proposal #4: We propose to follow NR FR2 OTA enhancements WI work for their final conclusions and take those into account when defining corresponding demodulation requirements.
Proposal #5: We propose to clarify ρ to be cross-talk power ratio.

	R4-2315349
	Qualcomm
	Proposal 1: Assume per TRP independent processing for receiver assumption in rel-18 and consider advanced receiver in future releases.
Observation 1: Peak throughput can’t be achieved for mDCI 2L+2L case and MCS13 with per TRP independent processing at -12 dB cross-talk.
Proposal 2: Consider a cross-talk power of -15 dB or MCS 11 for mDCI 2L+2L case.
Proposal 3: Option 1 (Consider 6% TxEVM for 64QAM modulation)
Proposal 4: Defer any specific discussions about adoption of NR FR2 OTA enhancements until such issues arise.



Open issues summary
List of open issues
· Sub-topic 1-1 General aspects for FR2-1 multi-Rx chain DL reception
· Issue 1-1-1: Assumption on correlation model.
· Issue 1-1-2: UE processing for sDCI
· Issue 1-1-3: UE processing for mDCI
· Issue 1-1-4: MMSE-IRC Processing.
· Issue 1-1-5: Receiver assumption for mDCI case.
· Issue 1-1-6: Receiver assumption for sDCI SDM case.
· Issue 1-1-7: MCS and layer selection for sDCI case.
· Issue 1-1-8: MCS and layer selection for mDCI fully overlapping case
· Issue 1-1-9: MCS and layer selection for mDCI non overlapping case
· Issue 1-1-10: TxEVM
· Issue 1-1-11: Whether to adopt NT FR2 OTA enhancements when defining demodulation requirements.
· Issue 1-1-12: Whether to consider ρ to be crosstalk power ratio.
· Issue 1-1-13: TR update
Sub-topic 1-1: General aspects for FR2-1 multi-Rx chain DL reception
Issue 1-1-1: Assumption on correlation model.
· Observations
· Observation 1 (Apple):
· The agreed channel model is based on per TRP-panel channel.
· We would typically define antenna configuration and channel model from TRP to UE.
· There is no agreed definition of panel in RAN4
· The correlation matrix is defined across all TRPs and Rx panels
· Proposals:
· Option 1 (Apple):
· Define antenna configuration, channel model and spatial correlation matrix per TRP to UE.
· Define spatial correlation matrix per TRP to UE as follows -
For TRP1 to UE:  
For TRP2 to UE:  

· Recommended WF:
· Encourage comments if any.

Issue 1-1-2: UE processing for sDCI
· Observations
· Observation 1 (Apple):
· We need further clarification on UE processing– separate/2x2 and joint/4x4.
· In the context of sDCI SDM transmission, the different UE processing types are:
· Separate processing - MIMO detector processing 2Rx and li layers per TRP
· Joint processing - MIMO detector processing 4Rx and l1 + l2 layers across both TRP.
· Proposals:
· Option 1 (Apple):
· For sDCI SDM the UE processing types are defined as:
· Separate processing - MIMO detector processing 2Rx and li layers per TRP
· Joint processing - MIMO detector processing 4Rx and l1 + l2 layers across both TRP
· Recommended WF:
· Encourage comments if any.

Issue 1-1-3: UE processing for mDCI
· Observations
· Observation 1 (Apple):
· In the context of mDCI overlapping transmission, the different UE processing types are:
· Separate processing - MIMO detector processing 2Rx and li layers per TRP/PDSCH CW
· Joint processing (opt 1)- MIMO detector processing 4Rx and l1 + l2 layers across both TRP and PDSCH CWs Joint processing (opt 2) - MIMO detector processing 4Rx and li layers per TRP/PDSCH CW.
· Proposals:
· Option 1 (Apple): For mDCI with overlapping PDSCH the UE processing types are defined as:
- 	Separate processing - MIMO detector processing 2Rx and li layers per TRP/PDSCH CW
- Joint processing - MIMO detector processing 4Rx and l1 + l2 layers across both TRP and PDSCH CWs
· Recommended WF:
· Encourage comments if any.

Issue 1-1-4: MMSE-IRC Processing.
· Proposals:
· Option 1 (Apple): Confirm receiver assumption of MMSE-IRC with both joint and separate UE processing.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-5: Receiver assumption for mDCI case.
· Observations
· Observation 1 (Nokia):
· To be able to define requirements for especially higher candidate values of cross-talk (ρ) and for higher MCS values, a receiver capable of joint processing is required.
· Observation 2 (MediaTek):
· In fully overlapping schemes separate processing receiver assumption requires high isolation to work.
· In fully overlapping schemes joint processing receiver assumption is robust with all simulated ρ values.
· In fully overlapping schemes joint processing receiver assumption performance is better with higher isolation.
· In non-overlapping schemes joint processing receiver assumption in low isolation gives diversity gain.
· Observation 3 (Ericsson):
· The performance difference between independent processing and joint processing about SNRs to achieve 70% of the peak rate is significant (~2dB) for mDCI-based full-overlapping 1+1 scenario under cross talk factor of -6dB.
· Proposals:
· Option 1 (Nokia):
· For mDCI fully overlapping, introduce requirements with joint processing receiver.
· Option 2 (Apple): 
· For mDCI fully overlapping, introduce requirements for 1+1 with joint separate processing receiver.
· Option 3 (Huawei, Qualcomm): 
· Only consider UE perform independent processing with 2x2 channel matrix per TRP for FR2 multi-Rx demodulation requirements definition. 
· Option 3a (Qualcomm): Consider advanced receiver only in future releases.
· Option 4 (MediaTek): 
· Keep receiver options open until we have enough aligned simulation results of both receiver options.
· Consider if separate processing receiver assumption can be considered as feasible implementation option due to its high isolation requirement.
· Option 5 (Ericsson): 
· Introduce UE receiver capability for FR2 multi-Rx reception, i.e., independent processing and joint processing, and define two sets of UE demodulation requirements for mDCI-based full-overlapping 1+1 scenario, according to the UE receiver capability.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-6: Receiver assumption for sDCI SDM case.
· Proposals:
· Option 1 (Nokia):
· For sDCI SDM, introduce requirements with joint processing receiver.
· Option 2 (Apple): 
· For sDCI SDM, introduce requirements with joint processing receiver.
· Introduce UE capability for joint processing if requirements with joint processing are introduced.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-7: MCS and layer selection for sDCI SDM case.
· Observations
· Observation 1 (Nokia):
· Selecting only one factor of crosstalk factor each for rank 1+1 and rank 2+2 scenarios for sDCI should be sufficient.
· Observation 2 (Apple):
· For single-DCI SDM with 1 or 2 layers per TRP, joint processing is robust to cross talk.
· Observation 3 (Ericsson):
· For single-DCI SDM with 1 or 2 layers per TRP, joint processing is robust to cross talk.
· Proposals
· Option 1 (Huawei): Select {MCS17, ρ = -9dB or -6dB, rank 1} and/or {MCS13, ρ = -15dB or -12dB, rank 2} for mDCI fully-overlapping and sDCI SDM cases.
· Option 2 (Nokia): Use {MCS17, ρ = -6dB, rank 1+1} and {MCS13, ρ = -12dB, rank 2+2} as baseline assumption. Decide on the final MCS and crosstalk values to define requirements for rank 1+1 and rank 2+2 scenarios (sDCI) after simulation alignment.
· Option 3 (Ericsson): RAN4 consider the following PDSCH demodulation requirements with sDCI-based SDM scheme. 
· 1+1, MCS17, ρ=-6dB, TO/FO=0.25us/0Hz
· 2+2, MCS13, ρ=-12dB, TO/FO=-0.0625us/600Hz
· Option 4 (Apple): Define PDSCH demodulation requirements with multi-RX in FR2 for single-DCI SDM with the following configuration: MCS/Layers: 2+2 – MCS 13;  UE processing: Joint processing;  FO/TO for TRP2: 0 Hz, 0.25us; Cross talk power ρ  =  -12dB
· Option 5 (MediaTek): We propose discussing MCS and ρ values after simulations are aligned with most of the companies.
· Based on our own simulations only, we propose using MCS13 to both ranks.
· Based on our own simulations only, we propose using ρ values -9dB or -6dB for joint processing receiver
Based on our own simulations only, we would need to use ρ values -15dB or -12dB for separate processing receiver if considered feasible
· Recommended WF:
· Encourage comments if any.

Issue 1-1-8: MCS and layer selection for mDCI fully overlapping case.
· Observations
· Observation 1 (Qualcomm):
· Peak throughput can’t be achieved for mDCI 2L+2L case and MCS13 with per TRP independent processing at -12 dB cross-talk.
· Observation 2 (Nokia):
· We are fine with selecting only one crosstalk factor each for rank 1+1 and rank 2+2 scenarios (mDCI). However, the most suitable crosstalk factor (ρ) and the MCS for each scenario must be based on the simulation results.
· Observation 2 (Apple):
· To be able to define requirements for especially higher candidate values of cross-talk (ρ) and for higher MCS values, a receiver capable of joint processing is required.
· Multi-DCI with non-overlapping PDSCH is not impacted by cross talk.
· Multi-DCI with 1 layer per TRP overlapping PDSCH is not severely impacted by cross talk with separate processing.
· Multi-DCI with 2 layers per TRP overlapping PDSCH is severely impacted by cross talk with separate processing.
· For single-DCI SDM with 1 or 2 layers per TRP, joint processing is robust to cross talk.
· Single-DCI with overlapping PDSCH has better performance with smaller TO (-0.0625us)
· Proposals
· Option 1 (Huawei): Select {MCS17, ρ = -9dB or -6dB, rank 1} and/or {MCS13, ρ = -15dB or -12dB, rank 2} for mDCI fully-overlapping
· Option 2 (Qualcomm): Consider ρ = -15 dB or MCS 11 for mDCI 2L+2L case with per TRP processing
· Option 3 (Apple): MCS/Layers: 1+1 – MCS 17 and ρ = -15dB with per TRP processing
· Option 4 (Nokia): Use {MCS17, ρ = -6dB, rank 1+1} and {MCS13, ρ = -12dB, rank 2+2} as baseline assumption. Decide on the final MCS and crosstalk values to define requirements for rank 1+1 and rank 2+2 scenarios (mDCI) after simulation alignment.
· Option 5 (MediaTek): We propose discussing MCS and ρ values after simulations are aligned with most of the companies.
· Based on our own simulations only, we propose using MCS13 to both ranks.
· Based on our own simulations only, we propose using ρ values -9dB or -6dB for joint processing receiver
· Based on our own simulations only, we would need to use ρ values -15dB or -12dB for separate processing receiver if considered feasible
· Option 6 (Ericsson): Consider single UE demodulation requirements for mDCI-based full-overlapping 2+2 scenario.
· Recommended WF:
· Encourage comments if any.
  
Issue 1-1-9: MCS and layer selection for mDCI non overlapping case.
· Proposals
· Option 1 (Huawei): Select MCS17, rank 2 for mDCI non-overlapping cases.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-10: TxEVM.
· Observations
· Observation 1 (Nokia):
· Test requirement parameters usually do not capture (Tx)EVM and TEs don’t add TxEVM during test. Considering TxEVM in requirement derivation is resulting SNR relaxation without corresponding RF impairment in the conformance test.
· Proposals
· Option 1 (Qualcomm, Ericsson, Huawei, MediaTek): Consider Tx EVM at 6% since we are considering up to 64QAM modulation.
· Option 2 (Nokia): RAN4 to not consider TxEVM, when deriving demodulation performance requirements for MultiRx
· Recommended WF:
· Encourage comments if any.
  
Issue 1-1-11: Whether to adopt NT FR2 OTA enhancements when defining demodulation requirements.
· Observations
· Observation 1 (Nokia):
· We do not expect potential enhancements from the OTA study item will be timely enough for RAN4 to take them into account for performance requirement definition.
· Observation 2 (Qualcomm):
· OTA will consider measurement uncertainty (MU) to close any gaps with demod assumptions, e.g., in regard to minimum isolation level.
· Proposals
· Option 1 (Nokia): RAN4 to continue to assume virtual cable setup with a minimum isolation for Ant. correlation and cross-talk of [12] dB.
· Option 2 (MediaTek): Follow NR FR2 OTA enhancements WI work for their final conclusions and take those into account when defining corresponding demodulation requirements.
· Option 3 (Qualcomm): Defer any specific discussions about adoption of NR FR2 OTA enhancements until such issues arise.
· Recommended WF:
· Encourage comments if any.

Issue 1-1-12: Whether to consider ρ to be cross-talk power ratio.
· Proposals
· Option 1 (MediaTek, Nokia): Yes
· Recommended WF:
· Encourage comments if any.
Issue 1-1-13: TR update.
· Observations
· Observation 1 (Apple):
· RAN4 has made significant progress in demodulation side and involves an evaluation phase before defining the requirements.
· In RAN#101 it was recommended to further discuss TRP update to capture demod evaluation in RAN4
· Proposals
· Option 1 (Apple): Expand the scope of TR 38.751 to include the outcome of the evaluation phase for defining demodulation requirements.
· Recommended WF:
· Encourage comments if any.
Topic #1: PDSCH Demodulation Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315350
	Qualcomm
	Proposal 1: One PTRS port per TRP for sDCI schemes (Option 1). 
Proposal 2: Only use TDLA30-75 for 100 MHz/120 kHz (option 1).

	R4-2315352
	Qualcomm
	Simulation Results

	R4-2316016
	Huawei
	1. Define requirements using the sub-level optional feature is not good for the test coverage since we are defining the minimum requirements.
1. There is negligible performance degradation for the phase noise impact for sDCI SDM scheme.
1. Only configure one port PTRS for single-DCI SDM scheme for FR2 multi-Rx demodulation requirements.


	R4-2315476
	Apple
	Multi-DCI transmission scheme
For multi-DCI with separate processing: 
· With separate processing, non-overlapping PDSCH performance is not impacted with different levels of crosstalk.
· For overlapping PDSCH, 1 layer per TRP is not severely degraded with crosstalk.
· For overlapping PDSCH with 2 layers per TRP, performance is severely degraded.
· Performance is better with smaller TO than with larger TO for overlapping PDSCH.

Observation #1:  Multi-DCI with non-overlapping PDSCH is not impacted by cross talk.
Observation #2:  Multi-DCI with 1 layer per TRP overlapping PDSCH is not severely impacted by cross talk with separate processing.
Observation #3:  Multi-DCI with 2 layers per TRP overlapping PDSCH is severely impacted by cross talk with separate processing.
Observation #4:  Multi-DCI with overlapping PDSCH has better performance with smaller TO (-0.0625us)

For multi-DCI with joint processing: 
· For overlapping PDSCH joint processing is more robust to crosstalk.
· Performance is better with smaller TO than with larger TO for overlapping PDSCH.

Observation #5:  For multi-DCI with 1 or 2 layers per TRP overlapping PDSCH, joint processing is more robust to cross talk.
Observation #6:  Multi-DCI with overlapping PDSCH has better performance with smaller TO (-0.0625us)

Single-DCI SDM transmission scheme
For joint processing: 
· For overlapping PDSCH with single DCI SDM, joint processing is robust to crosstalk.
· Performance is better with smaller TO than with larger TO
Observation #7:  For single-DCI SDM with 1 or 2 layers per TRP, joint processing is robust to cross talk.
Observation #8:  Single-DCI with overlapping PDSCH has better performance with smaller TO (-0.0625us)

Based on the above observations from our results, we see that for multi DCI scheme it is feasible to define requirements with separate processing for with 2 layers non overlapping, and 1 layer overlapping. For single DCI SDM scheme, separate processing doesn’t give good performance and would need joint processing for any layer combination. We recommend the following for PDSCH requirements for multi-RX:
· Multi DCI Fully overlapping
· MCS/Layers: 1+1 – MCS 17
· UE processing: Separate processing
· FO/TO for TRP2: 600 Hz, -0.0625us
· Cross talk power   =  -15dB
· Single DCI SDM:
· MCS/Layers : 2+2 – MCS 13
· UE processing: Joint processing
· FO/TO for TRP2: 0 Hz, 0.25us
· Cross talk power   =  -12dB
If requirements are defined with joint processing, new UE capability for joint processing should be introduced.
Proposal #1:  Define PDSCH demodulation requirements with multi-RX in FR2 for multi-DCI with the following configuration:
- PDSCH transmission: Fully overlapping
- MCS/Layers: 1+1 – MCS 17
- UE processing: Separate processing
- FO/TO for TRP2: 600 Hz, -0.0625us
- Cross talk power   =  -15dB

Proposal #2:  Define PDSCH demodulation requirements with multi-RX in FR2 for single-DCI SDM with the following configuration:
- MCS/Layers: 2+2 – MCS 13
- UE processing: Joint processing
- FO/TO for TRP2: 0 Hz, 0.25us
- Cross talk power   =  -12dB

Proposal #3:  Introduce UE capability for joint processing if requirements with joint processing are introduced.

	R4-2311744
	Apple
	Simulation Results 

	R4-2315914
	Nokia
	Channel model
1. Simulation alignment can be done using the agreed channel model (TDLA30-75). High doppler is less important for MultiRx scenarios.
Use TDLA30-75 for 100 MHz/120 kHz as baseline for requirement definition.
PTRS Port allocation for sDCI schemes
Observation 4: It cannot be assumed that each TRP will be received with the same phase difference, hence there is likely a need for transmitting PT-RS on each TRP. However, the UE support of two PT-RS ports for sDCI is optional.
Observation 5: We are fine with defining test applicability rules based on UE capability.
Proposal 4: Introduce requirements for both cases if feasible and decide on the suitable parameters for each case based on simulation results.
Time/frequency offset between TRPs
Observation 6: We are fine to continue with the agreed configurations from RAN4#108 with respect to the time/frequency offset between TRPs. If companies contribute results with time/frequency offset of (0.25us, 600Hz) for mDCI fully-overlapping scenario, we are open to discuss including the case of (0.25us, 600Hz) for mDCI fully-overlapping scenario.
Test cases and simulation parameters
Proposal 5: Use the following simulation parameters for mDCI fully overlapping:
Table 3: Test parameters for mDCI full-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
	
	{1000,1001}
	{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
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	{-0.0625, 0.25}

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



Proposal 6: Use the following simulation parameters for mDCI non-overlapping scenario:
Table 4: Test parameters for mDCI 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
	
	{1000,1001}
	{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
	{-0.0625, 0.25}

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



Scaling factor for transmitted signal in mDCI fully-overlapping case
Observation 7: As for mDCI fully overlapping the same time and frequency resources are used, scaling of the power of the TRPs will be required.
Proposal 7: Requirements definition for mDCI fully overlapping shall be done by defining the SNR as the SNR of TRxP #1 and TRxP #2 with scaling factor as 1/sqrt(2) for transmitted signal from each TRxP (Option 1).
MCS and layer selection for sDCI
Observation 8: Selecting only one factor of crosstalk factor each for rank 1+1 and rank 2+2 scenarios for sDCI should be sufficient.
Proposal 8: Use {MCS17, ρ = -6dB, rank 1+1} and {MCS13, ρ = -12dB, rank 2+2} as baseline assumption. Decide on the final MCS and crosstalk values to define requirements for rank 1+1 and rank 2+2 scenarios (sDCI) after simulation alignment.
MCS and layer selection for mDCI
Observation 9: We are fine with selecting only one crosstalk factor each for rank 1+1 and rank 2+2 scenarios (mDCI). However, the most suitable crosstalk factor (ρ) and the MCS for each scenario must be based on the simulation results.
Proposal 9: Use {MCS17, ρ = -6dB, rank 1+1} and {MCS13, ρ = -12dB, rank 2+2} as baseline assumption. Decide on the final MCS and crosstalk values to define requirements for rank 1+1 and rank 2+2 scenarios (mDCI) after simulation alignment.
Proposal 10: Simulation alignment can be done using the agreed channel model (TDLA30-75). High doppler is less important for MultiRx scenarios.

	
	
	Proposal 11: 

	R4-2315915
	Nokia
	Simulation results.

	R4-2311993
	MediaTek
	Observation #1: Two port PTRS for Single-DCI SDM scheme is optional feature for UE.
Observation #2: Single port PTRS for Single-DCI SDM scheme is feasible configuration.
Proposal #1: We support single port PT-RS across TRPs.
Proposal #2: Define epre-Ratio state ‘1’ for FR2 multipanel RX simulation assumptions.
Proposal #3: We propose to discuss detailed PDSCH reference channels after simulations are aligned with most of the companies.
Proposal #4: We support to consider a scaling factor for transmitted signal in multi-DCI fully overlapping case.
Proposal #5: We propose discussing MCS and ρ values after simulations are aligned with most of the companies.
Proposal #6: Based on our own simulations only, we propose using MCS13 to both ranks.
Proposal #7: Based on our own simulations only, we propose using ρ values -9dB or -6dB for joint processing receiver.
Proposal #8: Based on our own simulations only, we would need to use ρ values -15dB or -12dB for separate processing receiver if considered feasible.

	R4-2315938
	MediaTek
	Observation #1: In fully overlapping schemes separate processing receiver assumption requires high isolation to work.
Observation #2: In fully overlapping schemes joint processing receiver assumption is robust with all simulated ρ values.
Observation #3: In fully overlapping schemes joint processing receiver assumption performance is better with higher isolation.
Observation #4: In non-overlapping schemes joint processing receiver assumption in low isolation gives diversity gain.

	R4-2313316
	Ericsson
	Proposal 1: Configure one PTRS port across TRP for sDCI-based SDM scheme.
Proposal 2: RAN4 consider the following PDSCH demodulation requirements with sDCI-based SDM scheme. 
· 1+1, MCS17, ρ=-6dB, TO/FO=0.25us/0Hz
· 2+2, MCS13, ρ=-12dB, TO/FO=-0.0625us/600Hz
Observation 1: The performance difference between independent processing and joint processing about SNRs to achieve 70% of the peak rate is significant (~2dB) for mDCI-based full-overlapping 1+1 scenario under cross talk factor of -6dB.
Proposal 3: Introduce UE receiver capability for FR2 multi-Rx reception, i.e., independent processing and joint processing, and define two sets of UE demodulation requirements for mDCI-based full-overlapping 1+1 scenario, according to the UE receiver capability. 
Proposal 4: Set TDLA30-75 for mDCI-based full-overlapping transmission 2+2. 
Proposal 5: Consider single UE demodulation requirements for mDCI-based full-overlapping 2+2 scenario.
Proposal 6: Consider single UE demodulation requirements for mDCI-based non-overlapping 2+2 scenario.
Proposal 7: Define the PDSCH demodulation requirements for FR2 multi-Rx reception as follows. 
Table 5: PDSCH demodulation requirements for FR2 multi-Rx reception
	Test number
	Transmission scheme
	MCS, Rank
	Inter-TRP cross talk factor (ρ)
	Time offset, Frequency offset
	Notes

	1
	sDCI-based SDM
	1+1, MCS17
	-6dB
	(0.25us, 0Hz)
	

	2
	sDCI-based SDM
	2+2, MCS13
	-12dB
	(-0.0625us, 600Hz)
	

	3
	mDCI-based full-overlapping
	1+1, MCS17
	-6dB
	(-0.0625us, 600Hz)
	Two sets of requirements according to UE receiver capability.

	4
	mDCI-based full-overlapping
	2+2, MCS13
	-12dB
	(0.025us, 0Hz)
	

	5
	mDCI-based non-overlapping
	2+2, MCS13
	N/A
	(-0.0625us, 600Hz)
	Applicable only when UE does not support full-overlapping in mDCI transmission.


 



Open issues summary
List of open issues
· Sub-topic 2-1 Simulation assumptions for PDSCH demodulation requirements
· Issue 2-1-1: Channel model
· Issue 2-1-2: PTRS port for sDCI schemes
· Issue 2-1-3: EPRE ratio
· Issue 2-1-4: Test cases and simulation parameters for sDCI SDM
· Issue 2-1-5: Test cases and simulation parameters for mDCI fully overlapping.
· Issue 2-1-6: Test cases and simulation parameters for mDCI non-overlapping
· Issue 2-1-7: Whether to consider a scaling factor for transmitted signal in mDCI fully-overlapping case.
Sub-topic 2-1: Simulation assumptions for PDSCH demodulation requirements
Issue 2-1-1: Channel model
· Observations
· Observation 1 (Nokia):
· Initial simulation alignment can be done using the agreed channel model (TDLA30-75). High doppler is less important for MultiRx scenarios, hence it can be decided later if TDLA30-300 is to be included.
· Proposals
· Option 1 (Qualcomm, Samsung, Nokia, Ericsson): Only use TDLA30-75 for 100 MHz/120 kHz as a baseline.
· Option 2 (Ericsson): Set TDLA30-35 for mDCI-based full-overlapping transmission 2+2.
· Recommended WF:
· Encourage comments if any.

Issue 2-1-2: PTRS Port for sDCI schemes
· Observations
· Observation 1 (Nokia):
· It cannot be assumed that each TRP will be received with the same phase difference, hence there is likely a need for transmitting PT-RS on each TRP. However, the UE support of two PT-RS ports for sDCI is optional.
· We are fine with defining test applicability rules based on UE capability.
· Observation 2 (Huawei):
· Define requirements using the sub-level optional feature is not good for the test coverage since we are defining the minimum requirements.
· There is negligible performance degradation for the phase noise impact for sDCI SDM scheme.
· Observation 3 (Qualcomm):
· Due to correlated nature of channels in FR2 multi-Rx scenarios and depending on the cross-talk level, having one PTRS port may prove to be difficult for common phase estimation for the TRP that is not configured with PTRS and can severely degrade performance of the sDCI scheme.
· Observation 4 (MediaTek):
· Two port PTRS for Single-DCI SDM scheme is optional feature for UE.
· Single port PTRS for Single-DCI SDM scheme is feasible configuration.
· Proposals
· Option 1 (Qualcomm): One PTRS port per TRP for sDCI schemes
· Option 2 (MediaTek, Ericsson, Huawei): One PTRS across TRP for sDCI schemes
· Option 3 (Nokia): Introduce requirements for both cases if feasible and decide on the suitable parameters for each case based on simulation results.
· Recommended WF:
· Encourage comments if any.

Issue 2-1-3: PT-RS EPRE Ratio
· Proposals
· Option 1 (MediaTek): Define EPRE-Ratio state ‘1’ for FR2 multi-panel RX simulation assumptions.
· Recommended WF:
· Encourage comments if any.
Issue 2-1-4: Test cases and simulation parameters for sDCI SDM
· Observations
· Observation 1 (Apple): 
· Single-DCI with overlapping PDSCH has better performance with smaller TO (-0.0625us)
· Proposals
· Option 1 (Ericsson): Use the simulation parameters for mDCI non overlapping case as presented in Table 5.
· Option 2 (Apple): Define PDSCH demodulation requirements with multi-RX in FR2 for single-DCI SDM with the following configuration:
· MCS/Layers: 2+2 – MCS 13
· UE processing: Joint processing
· FO/TO for TRP2: 0 Hz, 0.25us
· Cross talk power ρ  =  -12dB
· Recommended WF:
· Encourage comments if any.

Issue 2-1-5: Test cases and simulation parameters for mDCI fully overlapping.
· Observations
· Observation 1 (Nokia): 
· We are fine to continue with the agreed configurations from RAN4#108 with respect to the time/frequency offset between TRPs. If companies contribute results with time/frequency offset of (0.25us, 600Hz) for mDCI fully-overlapping scenario, we are open to discuss including the case of (0.25us, 600Hz) for mDCI fully-overlapping scenario.
· Observation 2 (Apple): 
· Multi-DCI with overlapping PDSCH has better performance with smaller TO (-0.0625us)
· Proposals
· [bookmark: _Hlk142997077]Option 1 (Ericsson): 
· Consider single UE demodulation requirements for mDCI-based fully overlapping 2+2 scenario.
· Use the simulation parameters for mDCI non overlapping case as presented in Table 5.
· Option 2 (Nokia): Use the following simulation parameters for mDCI fully overlapping as presented in Table 3.
· Option 3 (Apple): Define PDSCH demodulation requirements with multi-RX in FR2 for multi-DCI with the following configuration:
- MCS/Layers: 1+1 – MCS 17
- UE processing: Separate processing
- FO/TO for TRP2: 600 Hz, -0.0625us
- Cross talk power   =  -15dB
· Recommended WF:
· Encourage comments if any.

Issue 2-1-6: Test cases and simulation parameters for mDCI non-overlapping
· Observations
· Observation 1 (Apple):
· Multi-DCI with non-overlapping PDSCH is not impacted by cross talk.
· Proposals
· Option 1 (Ericsson): 
· Consider single UE demodulation requirements for mDCI-based non-overlapping 2+2 scenario.
· Use the simulation parameters for mDCI non overlapping case as presented in Table 5.
· Option 2 (Nokia): Use the simulation parameters for mDCI non overlapping case as presented in table 4.
· Recommended WF:
· Encourage comments if any.
[bookmark: _Hlk132389722]  
Issue 2-1-7: Whether to consider a scaling factor for transmitted signal in mDCI fully-overlapping case
· Observations
· Observation 1 (Nokia):
· As for mDCI fully overlapping the same time and frequency resources are used, scaling of the power of the TRPs will be required.

· Proposals
· Option 1 (Nokia): Requirements definition for mDCI fully overlapping shall be done by defining the SNR as the SNR of TRxP #1 and TRxP #2 with scaling factor as 1/sqrt(2) for transmitted signal from each TRxP.
· Option 2 (MediaTek): We propose to discuss more of actual SNR definition when aligning simulation results and consider composite channel scaling in SNR definition.
· First, we think that scaling in fully overlapping cases should be the same, meaning Single-DCI SDM and Multi-DCI fully overlapping. Secondly, our correlation matrix model for composite channel already is scaling power down by half. Therefore, we think that we already implement proposed scaling in our simulations, and it may not be needed. However, we could consider scaling multi-DCI non-overlapping instead to compensate composite channel scaling.
· Recommended WF:
· Encourage comments if any.
Topic: CSI Reporting Requirements
Companies’ contributions summary
	T-doc 
number
	Company
	Proposals / Observations

	R4-2315477
	Apple
	Proposal #1:  Use DDDSU TDD pattern for PMI reporting requirement with multi-RX in FR2 with CQI/PMI/RI reporting delay of 1.75ms.
Proposal #2:  Use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme with multi-RX in FR2.
Proposal #3:  Define antenna configuration as 2x4 XP per TRP-UE, with 2 panels with 2RX each at UE.
Proposal #4:  Follow the agreements in general section for spatial correlation matrix definition.
Proposal #5:  Further discuss UE processing for PMI reporting:
Option 1: Evaluate performance with both separate and joint processing for PMI reporting with sDCI SDM transmission.
Option 2: Use the same UE processing as PDSCH demod for sDCI for PMI reporting.  
Proposal #6:  Use cross talk level of -15dB for PMI reporting performance evaluation and requirements for sDCI SDM transmission. 


	R4-2315916
	Nokia
	TDD Pattern
1. 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
Observation 11: We are fine using the same channel model as used in existing RF2 PMI requirements, i.e., TDLA30-35.
Proposal 12: Use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme (option 1)
Antenna Configuration
Observation 12: With a 2 Tx configuration for each TRP, the XPOL correlation is needed.
Proposal 13: 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
Proposal 14: 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




	R4-2316082
	Ericsson
	Observation 1: The largest γ at SNR corresponding to 90% of peak rate with follow PMI is given for 2x2 ULA, DDSU, no cross talk, but result γ is low, 1.12.
Observation 2: Throughput ratio with DDSU is higher than with DDDSU.
Observation 3: The maximum γ is given at SNR test points around 70% of peak rate with follow PMI. 
Observation 4: No significant performance difference between 2x2 ULA and 2x2 XPOL.
Observation 5: No significant performance difference among cross talk levels.
Proposal 1: Choose 2x2 ULA, DDSU, No cross talk for PMI reporting tests.
Proposal 2: Set test metric as , where  is [70] % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding.
Proposal 3: Configure one PTRS port across TRPs for PMI reporting tests, as same as PDSCH demodulation requirements with sDCI-based SDM scheme.

	R4-2316018
	Huawei
	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:
Table 8: Reference Channel
	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




	R4-2311995
	MediaTek
	Proposal #1: We slightly prefer Option 1.
Proposal #2: We support to use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme.
Proposal #3: We support to use cross polarized (XP) antenna array.
Proposal #4: We support to study both receiver assumptions (joint and separate) for PMI reporting requirements.
Proposal #5: We propose using MCS13 for PMI reporting requirements.
Proposal #6: We propose using ρ values -9dB or -6dB for joint processing receiver assumption.
Proposal #7: We propose using ρ values -15dB or -12dB for separate processing receiver assumption if considered feasible.



Open issues summary
List of open issues
· Sub-topic 3-1 Simulation assumptions
· Issue 3-1-1: TDD pattern
· Issue 3-1-2: Channel model
· Issue 3-1-3: Antenna configuration
· Issue 3-1-4: Spatial Correlation Model for PMI Reporting Test Cases
· Issue 3-1-5: UE Processing for PMI Reporting
· Issue 3-1-6: PTRS Port for PMI Reporting Test Cases
· Issue 3-1-7: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
· Issue 2-1-8: Performance Metric
· Issue 2-1-9: Reference Channel
Sub-topic 3-1: Simulation assumptions
Issue 3-1-1: TDD Pattern
· Observations
· Observation 1 (Ericsson): 
· Throughput ratio with DDSU is higher than with DDDSU.
· The largest γ at SNR corresponding to 90% of peak rate with follow PMI is given for 2x2 ULA, DDSU, no cross talk, but result γ is low, 1.12.

· Proposals
· Option 1 (Nokia, MediaTek): 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 (Apple, Huawei): Use DDDSU TDD pattern for PMI reporting requirement with multi-RX in FR2 with CQI/PMI/RI reporting delay of 1.75ms.
· Option 3 (Ericsson): Use DDSU TDD pattern
· Recommended WF:
· Encourage comments if any.

Issue 3-1-2: Channel Model.
· Proposals
· Option 1 (Huawei, Apple, Nokia, MediaTek): Use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme.
· Recommended WF:
· Encourage comments if any.

Issue 3-1-3: Antenna Configuration
· Observations
· Observation 1 (Ericsson): No significant performance difference between 2x2 ULA and 2x2 XPOL.
· Proposals
· Option 1 (Huawei, Ericsson): Use 2x2 ULA low antenna configuration for PMI reporting requirement for sDCI SDM scheme.
· Option 2 (Apple, Nokia): Define antenna configuration as 2x4 XP per TRP-UE, with 2 panels with 2RX each at UE.
· Option 3(MediaTek): Use cross polarized (XP) antenna array.
· Recommended WF:
· Encourage comments if any.

Issue 3-1-4: Spatial Correlation Model for PMI Reporting Test Cases
· Proposals
· Option 1 (Apple): Follow the agreements in general section for spatial correlation matrix definition.
· Recommended WF:
· Encourage comments if any.

Issue 3-1-5: UE Processing for PMI Reporting
· Proposals
· Option 1 (Apple, MediaTek): Evaluate performance with both separate and joint processing for PMI reporting with sDCI SDM transmission.
· Option 2 (Apple): Use the same UE processing as PDSCH demod for sDCI for PMI reporting.
· Recommended WF:
· Encourage comments if any.
Issue 3-1-6: PTRS Port for PMI Reporting Test Cases
· Proposals
· Option 1 (Ericsson): Configure one PTRS port across TRPs for PMI reporting tests, as same as PDSCH demodulation requirements with sDCI-based SDM scheme.
· Recommended WF:
· Encourage comments if any.
Issue 3-1-7: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
· Proposals
· Option 1 (Nokia): Use the proposed configuration in Table 7 with the updates highlighted in yellow.
· Option 2 (Apple): Use cross talk level of -15dB for PMI reporting performance evaluation and requirements for sDCI SDM transmission.
· Option 3 (MediaTek): 
· MCS13 for PMI reporting requirements.
· Cross-talk ρ values -9dB or -6dB for joint processing receiver assumption.
· Cross-talk ρ values -15dB or -12dB for separate processing receiver assumption if considered feasible.
· Option 4 (Ericsson): No cross-talk. 
· Recommended WF:
· Encourage comments if any.
Issue 3-1-8: Performance Metric
· Proposals
· Option 1 (Ericsson): Set test metric as γ=t_ue/t_rnd , where t_ue is [70] % of the maximum throughput obtained at SNR_ue using the precoders configured according to the UE reports, and t_rnd is the throughput measured at SNR_ue with random precoding.
· Recommended WF:
· Encourage comments if any.
Issue 3-1-9: Reference Channel
· Proposals
· Option 1 (Ericsson): Define new reference channel for PMI reporting requirement for sDCI SDM scheme as presented in Table 8.
· Recommended WF:
· Encourage comments if any.

