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1	Introduction
Last meeting #106, it was the first meeting for this WI where some general aspects have been discussed. In this meeting, we go through the PDSCH remaining issues that still need to be addressed as stated in [1]. Below, we summarize the PDSCH related open issues. 
	AoA assumption
· Proposals
· Option 1:
· The probes shall be fixed and positioned in same planar cut of the test sphere grid (xz plane).
· There shall be a single or multiple fixed Angular offset pairs between the test probes for OTA requirements as described in R4-2219852.  
· The first probe and the second probe shall be placed in such a way that the first probe will be fixed at an AoA of 0 degrees while the AoA of the signal from the second probe can assume values of [30][,60][, 90][, 120][, 150] degrees. 
· Option 2:
· RAN4 further discuss how AoA separation is modeled in link level simulation for demod requirements.
· RAN4 further discusses how to model spatial separation in link level simulation

Issue 2-2-1: Channel model
· Tentative agreements:
· Include TDLA30-75; Other channel models are not precluded;

Issue 2-2-2: SCS/Bandwidth
· Tentative agreement:
· Encourage interested companies to provide simulation results with 120kHz/100 MHz with priority;
· Interested companies are welcome to provide simulations with 120kHz/200MHz, to investigate SNR limitations for this BW based on evaluation results;
MCS
· Proposals
· Option 1: To ensure the test feasibility as much as possible, some modification from FR1 cases should be considered such as reduce MCS and reduce number of layers based on simulation results. Use the following value for initial evaluation:
	
	MCS

	Multi-DCI based multi-TRP
	non-overlapping
	13,17

	Single-DCI based multi-TRP
	SDM
	13,17

	
	FDM SchemeA
	13



· Option 2: 16QAM, 0.64; 64QAM, 0.50
PTRS pattern
· Proposals
· Option 1:
· Consider Rel-15 PTRS pattern, K = 2, L = 1.
· Option 2: 
· One port per TRP for PTRS for both sDCI and mDCI configurations.
Time/frequency offsets and power imbalance between TRPs
· Proposals
· Option 1:
· Consider reasonable time and frequency offsets between TRPs suitable for FR2, e.g., scale time and frequency offsets assumed in Rel-17 FR1 mTRP requirements as a starting point.
· Option 2:
· As staring point of NR FR2-1 multi-Rx chain DL reception, timing offset of the second TRP from the first TRP:  FR2-1 TDD (120 kHz SCS): 0.25 us, -0.0625 us
· As staring point of NR FR2-1 multi-Rx chain DL reception, frequency offset of the second TRP from the first TRP for FR2 TDD (120 kHz SCS) set as 600Hz and decide the final frequency offset value according simulation results. 
· For NR FR2-1 multi-Rx chain DL reception, consider the power imbalance configuration for different TRPs, the power difference value should be in limited range of [X]dB, e.g. X=3.
· Option 3: 
· Select following value for timing offset of the second TRxP from the first TRxP for demodulation cases.
	
	Timing offset[us]

	Multi-DCI based multi-TRP
	non-overlapping
	-0.0625

	Single-DCI based multi-TRP
	SDM
	0.25

	
	FDM SchemeA
	-0.0625



· Select 3000Hz frequency offset for all demodulation cases.



2	PDSCH Demodulation Requirements
2.1 AoA assumption

Our view is to follow the RF progress on how to consider AoA separation. Both probes are planed in the same planar cut of the test sphere grid, where the first probe placed at the reference AoA1, 0 degrees, while the second probes placed at an AoA2 giving an AoA separation of AoA2-AoA1.

Observation 1: AoA separation can be chosen as 30, 60, 90, 120, and 150 degrees.

Consider an AoA separation  in degrees and define the signal to interference-plus-noise ratio (SINR) per panel, referred to as  and  received at Panel 1 and Panel 2, respectively. Consider a SINR threshold  (in RF,  could be set to -1 dB like the REFSENS) and evaluate  as function of , where  represents the probability function.
The AoA separation  can be chosen as the minimum value that guarantees a minimum percentage of .

Proposal 1: Consider the minimum possible AoA separation  as the minimum value guaranteeing  

where  and  are the received SINR at panel 1 and panel 2, respectively, and  is the AoA separation.

Observation 2: Both SINR threshold  and [X] in percentage are values to be further discussed.  


[bookmark: _Hlk131431573]2.2 Simulation assumptions for PDSCH demodulation requirements

[bookmark: _Hlk131431628]2.2.1 PTRS

NR operations in FR2-1 band are susceptible to phase noise (PN) effects that should be assessed and addressed. In [2], we provided our views and which PN model to use. In this paper, we provide our views on PTRS and PN compensation to be used. 

For this WI, we need to consider one PTRS port per TRP. Furthermore, we believe that we can keep Rel-15 PTRS patterns.

Proposal 2: Consider for both sDCI and mDCI, 
· Rel-15 PTRS pattern, K = 2, L = 1.
· One port per TRxP for PTRS.

Proposal 3: Considering PN and Rel-15 PTRS patterns, define PDSCH demodulation and CSI reporting requirements using 
· CPE compensation only.
· Consider performance degradation due to PN less than 1dB

2.2.2 Time/Frequency offsets and power imbalance between TRxPs

In FR1 TDD, the timing and frequency offsets of the second TRxP from the first TRxP have been considered in TS 38.101-4 [3] for sDCI and mDCI based SDM schemes as follow
	[bookmark: _Hlk131433383]Timing offset of the second TRxP from the first TRxP
	us
	-0.25 or 1

	Frequency offset of the second TRxP from the first TRxP
	Hz
	300 or 0 


 
In this WI, we should consider reasonable time and frequency offsets between TRxPs that meet FR2 conditions. Considering 120 kHz SCS [2], the proposed time and frequency offsets are summarized in the following proposal to be considered as a starting point. 

Proposal 4: For NR FR2-1 multi-Rx chain DL reception, consider sDCI and mDCI based SDM scheme with timing and frequency offsets between TRxPs as follow
· Timing offset of the second TRxP from the first TRxP [us] as -0.0625 or 0.25.
· Frequency offset of the second TRxP from the first TRxP [Hz] as 3000 or 0.
 
About the power imbalance between TRxP, we believe that FR2 propagation environment is quite sensitive to blockage which reduces drastically the received power. Furthermore, and considering both receiver schemes referred to as UE joint processing with 4x4 (Scheme 1) and UE processing with 2x2 per TRxP (Scheme 2), the received power imbalance will not have same effects. Indeed, Scheme 2 may see a low SINR on a panel and loose the received data on it.

Proposal 5: Do not consider power imbalance between TRxPs.  

2.3 PDSCH demodulation requirements

To save efforts, it is preferrable to limit our requirements to PDSCH Type A and focus on sDCI based SDM scheme, mDCI based SDM scheme and mDCI with non-overlapping resource allocation scheme. 

Proposal 6: Define PDSCH Type A demodulation requirements for
· Single-DCI based SDM scheme using 1+1- and 2+2-layer combination
· Multi-DCI based SDM scheme using 2+2-layer combination
· Multi-DCI with non-overlapping resource allocation using 2+2-layer combination
  
We can focus on 70% of the PDSCH peak throughput metric. 

Proposal 7: Define the FR2 multi-Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.

For UL-DL pattern, we do not see the usefulness of defining a new pattern. We would prefer to stick to FR2.120-1 for PDSCH requirements’ definition.

Proposal 8: Define the FR2 multi-Rx UE demodulation requirements for PDSCH using FR2.120-1 TDD UL-DL pattern, given by DDDSU and S: 10D+2G+2U.

Considering both sDCI and m-DCI based transmission, we summarize the needed parameters to define the PDSCH requirements in the following proposals.

Proposal 9: Consider PDSCH test cases for sDCI based SDM scheme as follow
Test Parameters
	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

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	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 
	1002

	
	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-overlappling

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625 for test 1-1 and test 1-3
0.25 for test 1-2 and test 1-4

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000 for test 1-1 and test 1-3
0 for test 1-2 and test 1-4

	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 (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH layer 1 is transmitted from TRxP #2)
Note 2:	PDSCH transmission is done from both TRxPs (PDSCH Layers 0 and 1 are transmitted from TRxP #1 and PDSCH layers 2 and 3 are transmitted from TRxP #2)


Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
(Note 1)
	Correlation matrix and antenna configuration
(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
(Note 3)

	1-1
	R.PDSCH.5-3.2 TDD
	40 / 30
	64QAM, 0.43
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-2
	R.PDSCH.5-3.2 TDD
	40 / 30
	64QAM, 0.43
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-3
	R.PDSCH.5-2.2 TDD
	40/30
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-4
	R.PDSCH.5-2.2 TDD
	40/30
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 [3] with scaling factor as 1/sqrt(2) for transmitted signal from each TRxP




Proposal 10: Consider PDSCH test cases for mDCI based SDM scheme as follow
Test Parameters
	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) 
	
	2

	
	Length (L)
	
	12

	
	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 for test 1-1
0.25 for test 1-2 

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000 for test 1-1
0 for test 1-2

	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


Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-2
	R.PDSCH.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 [3]





Proposal 11: Consider PDSCH test cases for mDCI with non-overlapping scheme as follow
Test Parameters
	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) 
	
	2

	
	Length (L)
	
	12

	
	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

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000

	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


Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 [3]




3	Summary
In this paper we tried to contribute with the following proposals for further discussions:

Observation 1: AoA separation can be chosen as 30, 60, 90, 120, and 150 degrees.

Proposal 1: Consider the minimum possible AoA separation  as the minimum value guaranteeing  

where  and  are the received SINR at panel 1 and panel 2, respectively, and  is the AoA separation.

Observation 2: Both SINR threshold  and [X] in percentage are values to be further discussed.  

Proposal 2: Consider for both sDCI and mDCI, 
· Rel-15 PTRS pattern, K = 2, L = 1.
· One port per TRxP for PTRS.

Proposal 3: Considering PN and Rel-15 PTRS patterns, define PDSCH demodulation and CSI reporting requirements using 
· CPE compensation only.
· Consider performance degradation due to PN less than 1dB

Proposal 4: For NR FR2-1 multi-Rx chain DL reception, consider sDCI and mDCI based SDM scheme with timing and frequency offsets between TRxPs as follow
· Timing offset of the second TRxP from the first TRxP [us] as -0.0625 or 0.25.
· Frequency offset of the second TRxP from the first TRxP [Hz] as 3000 or 0.

Proposal 5: Do not consider power imbalance between TRxPs.  

Proposal 6: Define PDSCH Type A demodulation requirements for
· Single-DCI based SDM scheme using 1+1- and 2+2-layer combination
· Multi-DCI based SDM scheme using 2+2-layer combination
· Multi-DCI with non-overlapping resource allocation using 2+2-layer combination
  
Proposal 7: Define the FR2 multi-Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.

Proposal 8: Define the FR2 multi-Rx UE demodulation requirements for PDSCH using FR2.120-1 TDD UL-DL pattern, given by DDDSU and S: 10D+2G+2U.

Proposal 9: Consider PDSCH test cases for sDCI based SDM scheme as follow
Test Parameters
	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

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	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 
	1002

	
	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-overlappling

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625 for test 1-1 and test 1-3
0.25 for test 1-2 and test 1-4

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000 for test 1-1 and test 1-3
0 for test 1-2 and test 1-4

	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 (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH layer 1 is transmitted from TRxP #2)
Note 2:	PDSCH transmission is done from both TRxPs (PDSCH Layers 0 and 1 are transmitted from TRxP #1 and PDSCH layers 2 and 3 are transmitted from TRxP #2)


Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
(Note 1)
	Correlation matrix and antenna configuration
(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
(Note 3)

	1-1
	R.PDSCH.5-3.2 TDD
	40 / 30
	64QAM, 0.43
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-2
	R.PDSCH.5-3.2 TDD
	40 / 30
	64QAM, 0.43
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-3
	R.PDSCH.5-2.2 TDD
	40/30
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-4
	R.PDSCH.5-2.2 TDD
	40/30
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 [3] with scaling factor as 1/sqrt(2) for transmitted signal from each TRxP




Proposal 10: Consider PDSCH test cases for mDCI based SDM scheme as follow
Test Parameters
	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) 
	
	2

	
	Length (L)
	
	12

	
	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 for test 1-1
0.25 for test 1-2 

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000 for test 1-1
0 for test 1-2

	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


Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	1-2
	R.PDSCH.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 [3]




Proposal 11: Consider PDSCH test cases for mDCI with non-overlapping scheme as follow
Test Parameters
	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) 
	
	2

	
	Length (L)
	
	12

	
	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

	Frequency offset of the second TRxP from the first TRxP
	Hz
	3000

	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


Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition(Note 1)
	Correlation matrix and antenna configuration(Note 2)
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)(Note 3)

	
	TRxP #1
	TRxP #2
	
	
	
	
	
	
	

	1-1
	R.PDSCH.5-2.2 TDD
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x4, ULA Low
	70
	TBD

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 [3]
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