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1	Introduction
Last meeting #106, some progress has been achieved in this WI. In this meeting, we go through the remaining issues that still need to be addressed as stated in [1]. Below, we summarize the remaining open issues on the SDR demodulation requirements’ definition.
	[bookmark: _Hlk127266267]Issue 3-2: Feasibility of 64QAM 
· It is feasible to define SDR test for 8 MIMO layer for 64QAM
· Companies can bring the simulation results in next meeting for the maximum achievable MCS
Issue 3-3: Feasibility of 256QAM
· Evaluate SDR test cases for 2, 4 and 8 MIMO layers for 8Rx; FFS 6 MIMO layers
· 2 and 4 MIMO layers: Use the existing MCS value defined in Table 5.5A-5 of TS 38.101-4
· 8 MIMO layers: FFS the max achievable MCS 
Issue 3-4: Feasibility of 1024QAM
· FFS whether it is feasible to consider 1024QAM
· If it is feasible to introduce requirements for 1024QAM
· FFS the maximum achievable MIMO layers: Rank 2 or Rank 4
· FFS the maximum achievable MCS


2	SDR demodulation requirements

The purpose of the SDR requirements is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. According to TS38.101-4 [2], the existing MCS index table has already covered the configuration applicable for UEs up to rank 4 for QPSK/16QAM/64QAM/256QAM, while up to rank 2 for 1024QAM. 

Observation 1: RAN4 needs to extend the SDR applicability rule for FR1 where 8 PDSCH MIMO layers using 8 Rx are considered. 

According to Observation 1, and using Table 2-1 and Table 2-2 below, we carried out simulations on SDR demodulation to define new requirements for 8 Rx UE in FR1. 
[bookmark: _Hlk130911191]Table 2-1: Simulation assumptions
	[bookmark: _Hlk130911172]Parameter
	Unit
	Value

	PDSCH configuration
	Mapping type
	
	Type A

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	wideband

	
	Resource allocation type
	
	Type 0

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	1 for Rank <= 4
2 for Rank > 4

	
	Antenna ports indexes
	
	{1000, 1001} for 2 Layers CCs
{1000 – 1003} for 4 Layers CCs
{1000 – 1007} for 8 Layers CCs

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for 2 layers CCs
2 for others

	PTRS configuration
	
	PTRS is not configured

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with PRB bundling granularity chosen avoid zeros on Rx

	Propagation condition
	
	Static propagation condition
No external noise sources are applied

	Tx EVM
	
	Tx EVM = 6% for up to 64QAM   
Tx EVM = 3% for 256QAM
Tx EVM = 2.5% for 1024QAM

	MIMO layers
	
	64QAM and 256QAM: 8 
1024QAM: 2, 4

	Antenna configuration
	2 layers
	
	2x8

	
	4 layers 
	
	4x8

	
	8 layers 
	
	8x8



Table 2-2: Additional test parameters for TDD CC
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	8

	K1 value
	
	Specific to FR1.30-1

	TDD UL-DL pattern
	
	FR1.30-1

	Note 1:	PDSCH is scheduled only on full DL slots



Based on the simulation results in [3], we provide the following Proposals.

Proposal 1: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:   MCS index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214




Furthermore, our view is that SDR requirements for 256QAM can also be defined with 8 PDSCH MIMO layers. Proposal 2 summarizes the needed updates to Table 5.5A-5 in TS 38.101-4 [2].
 
Proposal 2: Define SDR requirements applicable to FR1 CC, considering
· [bookmark: _Hlk130913271]Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	26

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



Moreover, our simulation results in [3] showed that SDR requirements can be defined for 10124QAM modulation when using 8 Rx UE using 8 PDSCH MIMO layers. Proposal 3 summarizes the needed updates to Table 5.5A-6 in TS 38.101-4 [2].
Proposal 3: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 4.
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	
4


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	
	
2


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214


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

Observation 1: RAN4 needs to extend the SDR applicability rule for FR1 where 8 PDSCH MIMO layers using 8 Rx are considered. 

Proposal 1: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
Note 2:   MCS index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214




Proposal 2: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	26

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



Proposal 3: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 4.
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	
4


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	
	
2


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214
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Appendix	Simulation assumption
A.1	SDR Tables

Table 5.5A-5: MCS indexes for indicated UE capabilities
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1
	8
	1
	26

	1
	8
	0.8
	21

	1
	8
	0.75
	20

	1
	8
	0.4
	11

	1
	6
	1
	27

	1
	6
	0.8
	23

	1
	6
	0.75
	22

	1
	6
	0.4
	14

	1
	4
	1
	16

	1
	4
	0.8
	16

	1
	4
	0.75
	16

	1
	4
	0.4
	10

	1
	2
	1
	9

	1
	2
	0.8
	9

	1
	2
	0.75
	9

	1
	2
	0.4
	4

	2
	8
	1
	26

	2
	8
	0.8
	21

	2
	8
	0.75
	20

	2
	8
	0.4
	11

	2
	6
	1
	27

	2
	6
	0.8
	23

	2
	6
	0.75
	22

	2
	6
	0.4
	14

	2
	4
	1
	16

	2
	4
	0.8
	16

	2
	4
	0.75
	16

	2
	4
	0.4
	10

	2
	2
	1
	9

	.2
	2
	0.8
	9

	2
	2
	0.75
	9

	2
	2
	0.4
	4

	4
	8
	1
	26

	4
	8
	0.8
	23

	4
	8
	0.75
	22

	4
	8
	0.4
	12

	4
	6
	1
	27

	4
	6
	0.8
	24

	4
	6
	0.75
	23

	4
	6
	0.4
	14

	4
	4
	1
	16

	4
	4
	0.8
	16

	4
	4
	0.75
	16

	4
	4
	0.4
	11

	4
	2
	1
	9

	4
	2
	0.8
	9

	4
	2
	0.75
	9

	4
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214 [12]



Table 5.5A-6: 1024QAM MCS indexes for indicated UE capabilities
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	2RX
	1
	10
	1
	23

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	4RX
	1
	10
	1
	24

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	
	2
	10
	1
	23

	
	2
	10
	0.8
	21

	
	2
	10
	0.75
	19

	
	2
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	For the band(s) on which UE supporting “Maximum modulation format” of 10, with 2 RX and 2 MIMO layers, the MCS index is derived from the rows with “Maximum modulation format” of 8 in Table 5.5A-5
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