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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 this document, we focus on the RAN4 demodulation aspects and discuss the potential enhancement for the network energy saving. 
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 [1]was reached. We will further analyze the impact from demod perspective. 
	Issue 1-1-1: Whether to define new requirements for SSB-less Scell operation 
· Proposals
·  Option 1: Yes, RAN4 shall define demodulation minimum performance requirements for SSB-less SCell operation for inter-band CA for FR1 and co-located cells.
·  Option 2: No





Specification of SSB-less SCell operation for inter band CA for FR1 was discussed in RRM section, and the following agreement was reached for scenario 1. Regarding the side condition of RTD, it should be less than 260ns. However, from our point of view, when RTD=CP, SCell only can use SSB from PCell with large time offset for coarse synchronization ideally. In this worst case, we expect that performance will has a loss. 
	Issue 1-2-1: RTD conditions for scenario 1 – whether to consider RTD ≤ 260 ns
Agreement:
· One set of condition (i.e. RTD ≤ CP agreed in RAN4#108) and one requirement
·  TRS/A-TRS is needed for Scell activation
Issue 1-2-3: Power difference conditions for scenario 1
· One set of condition (Set 2) and one requirement
· Set 2: The maximum received Power difference can be up to [X] dB, and X is larger than 6.
· TRS/A-TRS is needed for Scell activation


On the other hand, in the implementation of UE vendor, SSB is used for coarse timing synchronization for serving cell, and the CRS for tracking signals (TRS) are used for fine synchronization after coarse synchronization. Indeed, the initial coarse timing synchronization in SSB-less SCell would be worse than in SSB containing cells. At least, time difference could be considered between PCell and SCell. However, for inter -band CA with SSB less operation, the basic motivation for SSB less operation is to utilize the reference cell (PCell or active SCell ) timing for SSB-less SCell operation. From demodulation perspective, the performance for SSB-less SCell operation would be evaluated for NES.  
In addition, timing difference between different Rx chains could be considered, which should be also part of contribution for timing difference reached at baseband among different bands in the inter-band CA scenario.
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Figure 1. the practical RTD reached at the baseband
Based on above considerations, new requirements could be considered for SSB-less SCell operation at least from RAN4 demodulation perspective.
Observation 1. Timing difference between different Rx chains could be considered, which should be also part of contribution for timing difference reached at baseband.
Proposal 1. RAN4 shall define demodulation minimum performance requirements for SSB-less SCell operation for inter-band CA for FR1 and co-located cells.

3 Conclusion
In this contribution, we give some discussions on demodulation performance requirements for NES demodulation requirements , The conclusions are:
Observation 1. Timing difference between different Rx chains could be considered, which should be also part of contribution for timing difference reached at baseband.
Proposal 1. RAN4 shall define demodulation minimum performance requirements for SSB-less SCell operation for inter-band CA for FR1 and co-located cells.
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