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1. Introduction
Network energy saving is of great importance for environmental sustainability, to reduce environmental impact (greenhouse gas emissions), and for operational cost savings. As 5G is becoming pervasive across industries and geographical areas, handling more advanced services and applications requiring very high data rates (e.g. XR), networks are being denser, use more antennas, larger bandwidths and more frequency bands. The environmental impact of 5G needs to stay under control, and novel solutions to improve network energy savings need to be developed. Energy consumption has become a key part of the operators’ OPEX, ~23% of the total operator cost, most of it coming from the RAN and in particular from the Active Antenna Unit (AAU).
Based on the agreed BS energy consumption model, and the evaluation methodology and assumptions, potential network energy saving techniques in various domains were evaluated with respect to the energy saving gains and the corresponding performance impact considering the above KPIs. The studied techniques are classified into time, frequency, spatial and power domains, such as:
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements
2. Discussion
The focus of this Demod WI is to analyze and then specify demodulation performance and CSI reporting requirements for Network Energy Savings, if any is needed. 
During the RAN4#108b meeting, concerns have been brought on the demodulation performance in the SSB-less SCell [2]. More specifically, they are interested in 1) Demodulation performance in multipath channels with RTD/time offset close to CP, and in 2) TRS based time (& frequency) synchronization performance, when used initial time offset and frequency offset estimates from PCell are wrong on the order of CP.
Based on the previous way forward [1], we base our discussion on final open issue: 




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. 

In previous contributions, we believed there was no strong reason for a UE not to be able to keep the same SCell performance relying on TRS for frequency and timing compensation (plus with coarse timing information obtained from the other PCell) since the capture range is adequate.
Now, based on our simulation results, we can confirm that no throughput degradation is observed. See [2].

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.

4. Conclusion
Our observations and proposals are summarized below:
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.
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