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Introduction
The following agreements have been made in RAN1#114 [1]:
Conclusion
· No further work on BM enhancements for R18 NES. 
· No further work on TCI configuration enhancement for R18 NES. 
Conclusion
· No further enhancements for PMI reduction in R18 NES.
· No further enhancements for RI reduction in R18 NES. 
· No support of UE reporting PDSCH power reduction tolerance in R18 NES. 
Agreement
For SD and/or PD adaptation without UE complexity reduction, CPU counting of A/SP-CSI reporting is based on  for CSIs reporting corresponding to N indicated sub-configurations from L configured sub-configurations in a CSI report.
Agreement
For sub-configuration triggering of A-CSI, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-AssociatedReportConfigInfo.
No change to current CSI request field in DCI.
Conclusion
There is no consensus to support the following
· Option 1: support indication of spatial and/or transmission power adaptation in one of the following approaches (same approach for SD and PD adaptation) in addition to the agreed triggering/activation signalling
· Alt 1: MAC-CE/RRC for indication of corresponding subConfig ID that gNB has applied as adaptation
Alt 2: UE specific DCI
· A new field in existing non-fallback UE specific DCI formats is introduced
· If agreed, the number of bits are to be discussed at CR stage
Agreement
· For each sub-configuration in a CSI reportConfig, for Type 1 SD adaptation only, and Type 2 SD adaptation only, support, 
· {codebookConfig (for Type 2 SD only) is common for all sub-configurations
· {reportQuantity, reportFreqConfiguration} is not configured in any sub-configuration and the legacy/original parameters are used for all sub-configurations. 
· cqi-Table is common for all sub-configurations
· for indicating # of ports in a port subset = 2, legacy IE twoTX-CodebookSubsetRestriction can be used for this subConfig in Type 1 SD.
Conclusion
· No simultaneous configuration of Type 1 SD and Type 2 SD adaptation in a same CSI report configuration
Agreement
For power domain adaptation only, all CSI-RS resource(s) (which can be one or more) in the CSI-RS resource set for channel measurement are associated with each sub-configuration provided in a CSI report configuration
· Each sub-configuration contains an offset value (e.g. X) that is commonly applied to all the resources within the resource set. For a CSI-RS resource in CSI resource configuration, the PDSCH to CSI-RS EPRE offset (e.g. Y) for CSI calculation is determined based on powerControlOffset (e.g. Z) value in CSI resource configuration and the offset value configured in CSI sub-configuration in the report configuration.
· Only legacy values are applicable for the resulted power control offset values
· It is expected that the sub-configuration leads to a value no larger than power control offset value provided in CSI resource configuration
In this contribution, we provide our views on remaining issues for network energy saving techniques in spatial and power domains.
Discussion
[bookmark: _Hlk110517586]UE may be informed of the spatial adaptation pattern update and power change via a group-common DCI. Co-ordination and joint selection of overall best spatial adaptation pattern for all UEs may be supported via multiple CSI(s) in a joint CSI report. Multiple PDSCH/CSI-RS transmission power setting may be jointly indicated with spatial element adaptation. When the power control offset/spatial adaptation pattern is included in a DL grant, UE receives PDSCH transmission based on the given power control offset/spatial adaptation pattern whenever it enters NES mode (until a new update is received), UE continues to apply regular power control offset/spatial adaptation pattern during normal transmission (without NES).
Proposal 1: Support that spatial adaptation pattern and transmission power setting may be updated jointly via a group-common DCI. 
CSI-RS is a flexible multi-purpose signal and is widely used by e.g. beam management. During the energy saving mode, beam refinement may not be supported. The reduced density can be part of a network energy saving configuration, which would be applied autonomously each time when gNB enters into the network energy saving mode until the configuration is updated. Supported density setting is currently {0.5, 1, 3, spare} as in NZP-CSI-RS-Resource. When the network energy saving configuration is enabled, a reduced CSI-RS density may be applicable, such that 31 or 10.5. Assumption here is that the transmitting RE power is fixed, and the overall transmit power will be reduced due to reduced number of transmitting REs. 
Proposal 2: Reduced CSI-RS density for network energy saving should be considered.
[bookmark: _Hlk110516892]The network energy saving activation/deactivation may be, for example, determined based on semi-static signaling. Specifically, different combinations may be used to activate/deactivate different configuration types at the UE. It is also possible that two or more different configurations (e.g., time, spatial, power) may be activated simultaneously. Activation/deactivation may be triggered after expiry of a timer representing a delay between the configuration of network energy saving mode and the start timing for activation/deactivation of the network energy saving configuration.
The network energy saving configuration may also be supported for a predetermined duration or time of day. No explicit signaling for deactivation is then needed. Suitable for scenarios where there is known/recurring user traffic only for a certain period.
[bookmark: _Hlk110517599]Proposal 3: Consider the activation of different network energy saving techniques (e.g., time, spatial, power) via semi-static network energy saving configuration. 
To support efficient adaption of power and spatial elements for network energy saving, signaling may need to be provided via MAC CE or DCI. In this case, related indication may be frequent, at least compared to the legacy RRC signaling. Although for DCI-based indication, the indicated value may be applied in one-time manner, we still prefer the value can be valid till next indication. 
At least for power domain network energy saving, two indication methods can be considered, one is absolute value indication, and the other is accumulative value indication. Absolute value means that the indicated value is with respect to a reference or configured value. Accumulative value means that the indicated value is with respect to the latest applied value. Both indication methods can be supported, and the applied method can be further configured.
Proposal 4: Support both accumulative value indication and absolute value indication for efficient adaption of power and spatial elements for network energy saving.
Conclusion
In this contribution, we discussed the remaining issues for network energy saving techniques in spatial and power domains, and made the following proposals:
Proposal 1: Support that spatial adaptation pattern and transmission power setting may be updated jointly via a group-common DCI. 
Proposal 2: Reduced CSI-RS density for frequency domain network energy saving should be considered.
Proposal 3: Consider the activation of different network energy saving techniques (e.g., time, spatial, power) via semi-static network energy saving configuration. 
Proposal 4: Support both accumulative value indication and absolute value indication for efficient adaption of power and spatial elements for network energy saving.

References
[1] Chairman’s notes for 3GPP TSG RAN WG1 #114

	



3

