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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 the necessary demodulation performance and CSI reporting requirements for Network Energy Savings, if any needed. More specifically, we have identified that spatial and power domain adaptations are the most relevant aspects to be analyzed from a demod point of view.
· Specify the following techniques in spatial and power domains 
· 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

During the SI phase, the evaluation results for both semi-static TXRU reduction and dynamic TXRU adaptation have been provided (TR38.864-6.3.1), settling on Case 3: Dynamic TXRU adaptation with multi-CSI. More over, during the WI phase, RAN1 has identified two types of spatial domain (SD) adaptations to be supported:
· Type 1 SD adaptation: all antenna elements associated to a logical antenna port is disabled/enabled
· Type 2 SD adaptation: part/subset of antenna elements associated to a logical antenna port is disabled/enabled
See figures below, as examples
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The main concept at this point, regardless of specific RRC configuration and parameters still to be agreed, is that in terms of the configuration of a NZP CSI-RS Resource, we support the configurability of NZP CSI-RS resource(s) for channel measurement within one resource setting corresponding to more than one spatial adaptation patterns. With this, what occurs is that at the report configuration level, one can define a report sub-configuration, which means one CSI report configuration contains multiple CSI report sub-configurations where each sub-configuration corresponds to one spatial adaptation pattern. 

Observation 1: From a UE processing perspective, the only change in CSI reporting for NES is that the UE must perform the report using a subset of resources included in the original Resource Set. However, this is not something that needs to be tested since resource mapping is already performed by a legacy UE. Hence, a UE can already correctly identify all possible spatial adaptation patterns. Moreover, not all patterns are tested in 38.101-4.
Observation 2: It is known that for a CSI report config with L sub-configuration(s), support a framework that enables a UE to report N CSI(s) in one reporting instance where the N CSI(s) are associated with N sub-configuration(s) from L (where 1<=N<=L ) and each CSI corresponds to one sub-configuration. There is also a maximum value of N and L are subject to UE capability. However, none of these aspects are relevant from UE functionality point of view. Only the ability of the UE to identify the correct spatial adaptation pattern which is already available.
Proposal 1: Do not introduce new CSI requirements for NES.
In addition, another WI objective is about specifying 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]. From a demodulation performance point of view, power offset values are already implicitly included in all CSI tests. Hence, we believe that even though an additional range of power reduction values is needed, the functionality itself does not change. 
Proposal 2: Do not specify new tests intended to new power offset values an adaptation, since this does not meaningfully impact UE internal signal processing.



4. Conclusion
Our observations and proposals are summarized below:
Observation 1: From a UE processing perspective, the only change in CSI reporting for NES is that the UE must perform the report using a subset of resources included in the original Resource Set. However, this is not something that needs to be tested since resource mapping is already performed by a legacy UE. Hence, a UE can already correctly identify all possible spatial adaptation patterns. Moreover, not all patterns are tested in 38.101-4.
Observation 2: It is known that for a CSI report config with L sub-configuration(s), support a framework that enables a UE to report N CSI(s) in one reporting instance where the N CSI(s) are associated with N sub-configuration(s) from L (where 1<=N<=L ) and each CSI corresponds to one sub-configuration. There is also a maximum value of N and L are subject to UE capability. However, none of these aspects are relevant from UE functionality point of view. Only the ability of the UE to identify the correct spatial adaptation pattern which is already available.
Proposal 1: Do not introduce new CSI requirements for NES.
Proposal 2: Do not specify new tests intended for new power offset values adaptation, since this does not meaningfully impact UE internal signal processing.
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