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Background
In last meeting, a WF on demodulation and CSI requirements for NES was approved:
	Issue 1-1: Whether to introduce SSB less Scell requirements for inter-band CA
· Agreement
· RAN4 to evaluate the performance of SSB-less SCells CA performance, if the observed performance constitutes a practical operating point of the feature, or if SSB-less SCell compliant UE shall be tested with normal CA requirements. 
Issue 2-1: Whether to introduce CSI requirements for power/spatial domain adaption 
· Agreement
· Not to introduce CSI requirements power/spatial domain adaption 


In this contribution we provide our views on the SSB less Scell requirements for inter-band CA.
Discussions
SSB less Scell requirements
In order to evaluate the SSB less SCell performance with different time offset between PCell and Scell, we did some simulations with simulation assumptions in Table 5-1. The simulation results are shown in Figure 2-1.
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Figure 2-1: Simulation results for SSB less Scell
Table 2-1 summarizes the target SNR for each cases:
Table 2-1: SNR(dB) @ 70% of MaxTP
	TO
	SNR(dB) @ 70% of Max TP

	0
	4.7

	0.4CP
	4.8

	-0.4CP
	4.8

	0.9CP
	5.0

	-0.9CP
	4.8



It’s observed that performance with different time offset are quite same.
Observation 1: The performance with different time offset are quite same.  
Regarding the time offset tracking and compensation, the common approach is detecting the first arrived path to adjust the FFT window. For the TDLA channel model, the delay of first path equals to TO configured between Pcell and Scell. The detectable time offset range supported by TRS is [-4.17us~4.17us], which means 0.9CP TO is within the range and the TO can be completely compensated by adjusting FFT window and no significant performance degradation is expected.
Based on the above analysis and simulations, typical TO estimation and compensation algorithm can handle the SSB less cases and no significant performance degradation is observed. Therefore, we propose to not define SSB less Scell requirements.
Proposal 1: Not define SSB less Scell requirements.
Conclusion
In this contribution we provide our views on demodulation requirements for NES. The observations and proposals are:
Observation 1: The performance with different time offset is quite same.  
Proposal 1: Not define SSB less Scell requirements.
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Appendix
Table 5-1: Proposed PDSCH SSB-less SCell FR1 inter-band CA test setup, based on legacy CA demodulation testing
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	Channel model
	
	{TDLA30-10}

	Antenna configuration
	
	2x2, ULA Low

	Fraction of maximum throughput (%)
	
	70
(Only SCell measured)

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

	MCS
	
	{16QAM, 0.48 (MCS13)}

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

	TO Estimation & Compensation
	
	As per implementation

	TO 
	
	{-0.9, -0.4, 0, 0.4, 0.9} CP

	FFT window shift target
	
	{As per implementation}

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

	Precoder
	
	Single Panel Type I; Randomized precoder selection for every PRB bundle and updated per slot, with equal probability of each applicable i1/i2 combination or codebook index, chosen from section 5.2.2.2.1 of TS 38.214

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Fill remaining DL symbols in the slot.
12 in normal DL slot
4 in special slot

	
	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

	Maximum number of HARQ transmissions
	
	4

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

	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
	30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	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
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