3GPP TSG-RAN WG4 Meeting #108-bis	R4-2316963
Xiamen, CN Oct 9th ‒ Oct 13th, 2023
Title: 	WF on UE demodulation and CSI requirements for FR2 multi-Rx DL reception
Agenda Item:	5.7.4
Source: 	Qualcomm
Document for:	Approval
Moderator’s note: For all the open Issues listed in the WF below, other options are not precluded unless explicitly specified.
General Aspects for FR2 Multi-Rx Demod
Issue 1-1-1: UE processing for sDCI
· Agreement:
· 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

Issue 1-1-2: UE processing for mDCI
· Agreement:
· For mDCI with overlapping PDSCH 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 
Issue 1-1-3: MMSE-IRC Processing.
· Agreement:
· Confirm receiver assumption of MMSE-IRC with both joint and separate UE processing.

Issue 1-1-4: Receiver assumption for mDCI case.
· Agreement:
· Define requirement with separate processing as a baseline for fully overlapping (1+1) and non-overlapping (2+2) scenarios.
· Other scenarios not precluded, such as fully overlapping (2+2)   
· FFS: Joint processing
· Companies to evaluate performance of both separate and joint processing for the next meeting with the objective to make a decision next meeting. A minimum set of simulation scenarios may be agreed to manage the workload for the next meeting.
· Baseline case is prioritized.
Issue 1-1-5: Receiver assumption for sDCI SDM case.
· Agreement:
· 	Evaluate joint and separate processing for sDCI.
· 	For sDCI, consider separate processing as baseline.  Joint processing is FFS.

Issue 1-1-6: MCS and layer selection for mDCI fully overlapping case.
· Agreement:
· Separate processing
· 1+1: MCS 17, ρ = -12dB 
· Other scenarios are not precluded, such as 2+2 configuration.
Issue 1-1-7: MCS and layer selection for mDCI non overlapping case.
· Agreement:
· Separate processing
· 2+2: MCS13, ρ = -12dB
Issue 1-1-8: TxEVM.
· Agreement:
· If considered, then use Tx EVM at 6% since we are considering up to 64QAM modulation.
  Issue 1-1-9: Whether to consider ρ to be cross-talk power ratio.
· Agreement:
· Consider to be the cross-talk power ratio.
Issue 1-1-10: TR update.
<way forward>
· FFS whether to consider expanding the scope of TR 38.751 751 to include demodulation related evaluation and study.
PDSCH Demodulation Requirements
Issue 2-1-1: Channel model
· Agreement:
· Only use TDLA30-75 for 100 MHz/120 kHz as a baseline.
Issue 2-1-2: PTRS Port for sDCI schemes
· Agreement:
· Define both requirements. If UE can pass the test for one PTRS port per TRP configuration, UE would not need to be tested for one PTRS port across TRP test.
Issue 2-1-3: PT-RS EPRE Ratio
· Tentative agreement:
· Default for sim assumption is EPRE ratio set to state 0 (also captured in 38.101-4 Table 7.2-1)
Issue 2-1-4: Test cases and simulation parameters for mDCI fully overlapping.
· Agreement:
	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
	
	1+1: {1000}
2+2: {1000,1001}
	1+1: {1002}
{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
	
	Fully-overlapping

	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



Issue 2-1-5: Test cases and simulation parameters for mDCI non-overlapping
· Agreement:
	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
	
	2+2: {1000,1001}
	2+2: {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

	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


  
Issue 2-1-6: Whether to consider a scaling factor for transmitted signal in mDCI fully-overlapping case
· Agreement
· Don’t consider SNR scaling for mDCI fully overlapping case.
PMI Reporting Requirements
Issue 3-1-1: TDD Pattern
· Agreement:
· Use DDDSU TDD pattern with 1.75ms delay.
Issue 3-1-2: Channel Model.
· Agreement:
· Use TDLA30-35 propagation channel for PMI reporting requirement for sDCI SDM scheme.
Issue 3-1-3: Spatial Correlation Model for PMI Reporting Test Cases
· Agreement:
· Follow the agreements in general section for spatial correlation matrix definition.
Issue 3-1-4: UE Processing for PMI Reporting
· Agreement:
· Use the same agreement on UE processing as PDSCH demod for sDCI for PMI reporting.
Issue 3-1-5: PTRS Port for PMI Reporting Test Cases
· Agreement:
· Use the same agreement as PDSCH demod for sDCI PTRS port configuration.
Issue 3-1-6: Simulation parameters for PMI reporting requirement for sDCI SDM scheme
· Agreement:
	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



Issue 3-1-7: Performance Metric
· Agreement:
· Set test metric as γ=t_ue/t_rnd , where t_ue is [70, 90] % 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.
Issue 3-1-8: Reference Channel
· Agreement:
· Define new reference channel for PMI reporting requirement for sDCI SDM.
· FFS on the exact details.
Issue 3-1-9: MCS
· Agreement:
· MCS: [11,13], MCS Table 1
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