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[bookmark: _Hlk145524004]Introduction
The last meeting (RAN4#108b) was the first time Network energy savings for NR were treated in the demodulation performance session. Overall companies brought proposals in three main categories:
· PDSCH requirements for SSB-less Scell operation.
· PDSCH requirements for enhancement on cell DTX/DRX mechanism.
· [bookmark: _Hlk149508424]CSI requirements for spatial and power domain techniques.
Ultimately the DTX/DRX mechanisms were agreed to not have new requirements defined.	
In this contribution we will provide simulation results concerning PDSCH requirements for SSB-less Scell operation, which will be used in summarized form in our companion discussion contribution [1].

Simulations
Multipath impact
Simulation setup

Table 1: Proposed PDSCH SSB-less SCell CA test setup
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	Channel model
	
	{TDLC300-100, TDLA30-10}

	Antenna configuration
	
	2x2, ULA Low

	Fraction of maximum throughput (%)
	
	70 (Scell only)

	SCS/CBW
	
	30kHz/40MHz (106 PRB)

	MCS
	
	16QAM, 0.48

	Channel estimation
	
	DM-RS based: non-ideal/practical

	TO Estimation & Compensation
	
	DM-RS based TOE/TOC enabled.
Frequency domain implementation.

	SSB/TRS
	
	PCell: SSB and TRS (optional)
SCell: TRS only

	Precoder
	
	Random from TPMI index [0-5]

	FFTwindow shift target
	
	0.5CP

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	TDD: Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	Antenna ports
	
	{1000}

	Number of HARQ Processes
	
	[8]
Note: Due to a temporary misconfiguration, the results presented here are with HARQ=off. We will update our results during the meeting.

	TDD UL-DL pattern
	
	30kHz SCS: FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	{8,7,6,5,5,4,3,2}

	PUCCH format for HARQ-ACK feedback
	
	PUCCH format 1 for cases where the number of ACK/NACK to be transmitted on single PUCCH is 2 or less.
PUCCH format 3 for cases where the number of ACK/NACK to be transmitted on single PUCCH is more than 2.

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	
	TCI state #0

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A




Results
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Figure 1: TDLA30-10, FTTwindow shift target = 0.5CP, DM-RS based TOE/TOC only.
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Figure 1: TDLC300-100, FTTwindow shift target = 0.5CP, DM-RS based TOE/TOC only.



TRS limitations
Simulation setup

Table 1: Proposed PDSCH SSB-less SCell CA test setup
	Parameter
	Value

	SNR operating point
	60dB

	Channel model
	AWGN / TDLC-300

	SCS and CBW
	30kHz and 100MHz

	Antenna configuration
	4Tx and 1Rx

	TRS configuration
	density = 3, 
FDRA= 52RBs, 
port number=3000

	TO Estimation 
	TRS based only

	FFTwindow shift target
	Start of CP



Results

In multipath TDLC-300:
[image: ]
Figure 1: TOE vs TO_real of a Rel-15 compliant TRS based TOE algorithm.
The x-axis is the time offset/initial timing error that we set, i.e., the RTD.
The y-axis is the average TO estimated by a Rel-15 compliant TRS based algorithm, expressed in sample/chip time units (with 288T_c=1CP).


In AWGN:
[image: ]
Figure 1: TOE vs TO_real of a Rel-15 compliant TRS based TOE algorithm.
The x-axis is the time offset/initial timing error that we set, i.e., the RTD.
The y-axis is the average TO estimated by a Rel-15 compliant TRS based algorithm, expressed in sample/chip time units (with 288T_c=1CP).


Conclusion
Within this contribution we have provided simulation results concerning PDSCH requirements for SSB-less Scell operation, which will be used in our companion discussion contribution [1].
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