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1 Introduction
In RAN#98e meeting, a new WID on NR support for network energy saving was approved [1]. It focus on base station (BS) which defined including the reference configurations for FR1 TDD/FDD and FR2, the deep/light/micro sleep power states with corresponding relative power, transition time and energy consumption among different power states based on two types of BS categories, and the scaling rules for the active DL/UL power states considering BS power split by a static part of power and a dynamic part of power with the latter part reflecting the dynamic power consumption with respect to transmission/reception resource configurations in time, frequency, spatial and power domains. 
	The objective of performance part are the following: 
1. Specify corresponding RRM performance requirements and test cases for the network energy saving techniques [RAN4].
2. Specify the necessary demodulation performance and CSI reporting requirements [RAN4].
3. Specify the BS conformance tests, if necessary [RAN4].


In last meeting, RAN4 discussed PDSCH requirements and CSI requirements for network energy saving, and reached some agreements in [2]. In this paper, we would like to continue sharing our views on PDSCH requirements.
2 Discussion
Sub-topic 1-1 PDSCH requirements
In last meeting, whether to define new requirements for SSB-less Scell operation was discussed, and a WF [2]was reached. We will further analyze the impact from demod perspective. 
	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. 


Also, RAN4 was agreed to use following simulation assumptions to evaluate the requirements for PDSCH SSB-less SCell FR1 inter-band CA demodulation. 
Table 1: 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

	...
	
	...


Firstly, we would like to further clarify the motivation of BS EVM window size within CP and its impacts on the UE demod performance. As shown in Figure 1, in order to avoid the ISI caused by the time domain waveform to achieve the highest spectrum utilization ans lowest our of carrier leakage performance regardless of LTE or NR OFDM, then in both BS and UE specification, EVM window size is specified to guide the proper FFT window truncation to achieve fairly good performance and also for fair conformance testing of EVM requirements. The initial simulation results for EVM performance vs CP with WOLA waveform are shown in Figure 2.
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\2A211C56.tmp]
Figure 1. the illustration of FFT widow based on the EVM window size
[image: ]
Figure 2. EVM performance within CP window size
From above results we can find that the minimum EVM measurements point could be 0.5CP in implementation. Thus, considering the UE implementation, FFT window shift could be 0.5CP to achieve the better EVM performance.
Observation 1. FFT window shift could be 0.5CP to achieve the better EVM performance.
Secondly, we would like to clarify the relationship between RTD and FFT window. As shown in the following Figure 3(a) and Figure 3(b), we assume different FFT window shift and same RTD for Scell and Pcell. It is obvious that ISI caused by next symbol when Scell is in advance of Pcell. Thus, demodulation performance will has a degradation. But in Figure 3(b), no ISI caused generated, performance degradation could be ignored. In general, FFT window shift and RTD will jointly affect the performance of baseband. If RAN4 would like to introduce requirement, maybe FFT window shift could be clarified at first. 
Observation 2. If RAN4 would like to introduce requirements, FFT window shift could be clarified in requirements.
Also, in our simulation results[3], we evaluated different FFT window implementations with {-0.9, -0.4, 0, 0.4, 0.9} CP timing offset. From our simulation results, we can find that different FFT window implementations have different performance degradation.
[image: ]
Figure 3(a). FFT window = CP,  RTD = 
[image: ]
Figure 3(b). FFT window = 0.5CP,  RTD = 
On the other hand, we also observed that there has a significant performance degradation caused by more intractably ISI appears in different FFT window shift implementations with different timing offset. In our understanding, if RAN4 would like to introduce requirements, worst requirements could be a starting point.
Proposal 1. If RAN4 would like to introduce PDSCH requirements, FFT window shift could be assumed to be  0.5CP as starting point.

3 Conclusion
In this contribution, we give some discussions on demodulation performance requirements for NES performance, The conclusions are:
Observation 1. FFT window shift could be 0.5CP to achieve the better EVM performance.
Observation 2. If RAN4 would like to introduce requirements, FFT window shift could be clarified in requirements.
Proposal 1. If RAN4 would like to introduce PDSCH requirements, FFT window shift could be assumed to be  0.5CP as starting point.
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