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Introduction
This contribution summarizes the open issues of Network energy saving. Following topics are to be discussed:
· Topic 1: The performance requirements for SCell with SSB-less for inter-band CA
· Sub-topic 1-1 Whether to introduce the requirements
· Sub-topic 1-2 Test setup
Topic #1: SSB less Scell requirements for inter band CA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404262
	Nokia
	Observation1: Of the verified TO cases (-90,-40,0, 40, 90% of CP), 90% CP cannot achieve 70%TPUT, with Rel-15 compliant demodulation algorithms.
Proposal 1: RAN4 shall define SSBless SCell PDSCH performance requirements for the case of TO=0.4CP, with fading channel, with TRS configured/sent, but without SSB transmission in the RMC.

	R4-2404263
	Nokia
	Provide the simulation results

	R4-2404331
	Apple
	Observation 1: The capture range of TRS in SSB-less CA operation is adequate for time compensation options. 
Observation 2: SSB-less CA operation performs virtually the same regardless of a fixed TO of -0.9 to 0.9 of the CP length.
Proposal 1: Do not introduce new requirements for CA in SSB-less scenarios.

	c
	Apple
	Provide the simulation results

	R4-2405096
	Ericsson
	Observation: PDSCH performance for SCell with 0 < RTD < 1.0CP is same or slight better than that with RTD=0.
Proposal: RAN4 does not define new PDSCH demodulation requirements on SSB-less SCell. 

	R4-2405162
	Huawei, HiSilicon
	Observation 1: The performance with different time offset is quite same.  
Proposal 1: Not define SSB less Scell requirements.

	R4-2405163
	Huawei, HiSilicon
	Provide the simulation results

	R4-2405205
	ZTE Corporation
	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.


	R4-2405206
	ZTE Corporation
	Observation 1. From our simulation results, we can find that different FFT window implementations have different performance degradation.

	R4-2405716
	Qualcomm Incorporated
	Observation 1: RAN4 to consider the simulation results provided in the document.
Proposal 1: RAN4 not to introduce UE Demod PDSCH performance requirements with SSBless SCell.



Open issues summary

[bookmark: _Hlk163673632]Sub-topic 1-1 The performance requirements for SCell with SSB-less for inter-band CA
Issue 1-1-1: Performance degradation observed by companies
· Following table summarizes the simulation results for Scell SSB less requirements for inter band CA
(SNR difference (dB) to achieve 70% of the maximum throughput on SCell)
	Company
	Nokia
	Ericsson
	Apple
	Qualcomm
	Huawei
	ZTE

	-90% of CP
	-0.25
	
	
	
	0.1
	1.8

	-40% of CP
	-0.1
	
	
	
	0.1
	0

	0% of CP
	NA
	NA
	
	
	NA
	NA

	40% of CP
	0.5
	-0.4
	
	0.2
	0.1
	0.9

	90% of CP
	NA
	-0.3
	
	0.1
	0.3
	7.5



Issue 1-1-2: Whether to introduce Scell SSB less requirements for inter band CA
· Observations:
· Based on WF R4-2402872 agreed in RAN4 #110 meeting, it was agreed to evaluate the performance for Scell SSB less requirements with different time offset {-0.9CP, -0.4CP, 0CP, 0.4CP, 0.9CP}. 
· Based on the evaluations presented by companies, two companies Nokia and ZTE show the performance degradation are significant for large time offset. On the other hand, four companies Huawei, Apple, Ericsson, Qualcomm show the performance degradation for different time offset are negligible.
· Proposals
· Option 1: Yes (Nokia, ZTE)
· Option 2:  No (Huawei, Apple, Ericsson, Qualcomm)
· Recommended WF
· TBD
Sub-topic 1-2 Test setup 
Issue 1-2-1: Time offset between PCell and SCell
· Proposals
· Option 1: TO = 0.4CP, with fading channel, with TRS configured/sent, but without SSB transmission in the RMC. (Nokia)
· Recommended WF
· Postpone the discuss until Issue 1-1-1 is finalized

Issue 1-2-2: FFT window configuration 
· Proposals
· Option 1: FFT window start at 0.5CP position. (ZTE)
· Recommended WF
· Postpone the discuss until Issue 1-1-1 is finalized
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