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In RAN#98e meeting, the following WID were approved[1]：
	The objectives of the work item are the following:
2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.
3. 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


In this contribution, NES techniques in spatial and power domain will be discussed.
NES techniques in spatial and power domains
Network energy saving techniques in spatial domain
In RAN1 #110 meeting[2], the adaptation of spatial elements can be categorized into two aspects, which is described as follows:
	Adaptation can be further categorized into two types:
· Type 1: enable/disable all spatial elements associated to a logical antenna port, e.g. a subset of ports of a CSI-RS resource.
· Type 2: enable/disable of part of spatial elements associated to a logical antenna port(s). This may result in changes to the antenna pattern,TCI states, and/or transmission power of the reference signal or channel that uses the antenna port(s). 


[bookmark: _GoBack]For Type 1, since the gNB can enable/disable all spatial elements associated to a logical antenna port(s) at the same time, the UE can first perform CSI measurement on multiple different adaptive spatial elements and then the gNB disables all spatial elements which is associated to redundant logical antennas ports. In other words, Type 1 can perform CSI measurement on multiple different adaptive spatial elements at the same time, thereby ensuring the accuracy of CSI measurement results.
For Type 2, since the gNB only enables/disables part of the spatial elements associated to a logical antenna port(s), the gNB must first turn off the redundant logical antennas ports and then the UE perform CSI measurement on adaptive spatial elements. However, due to the fluctuation of the channel environment, Type 2 will bring the problem of inaccurate CSI measurement results.
To sum up, Type 1 is more suitable for adaptive spatial elements.
Proposal 1 Enable/disable all spatial elements associated to a logical antenna port at the same time should be suggested.

In current specification, the gNB can only semi-statically adjust the spatial elements via RRC, which will incur large delay. Therefore, a dynamical way to adjust spatial elements should be studied.
Further, according to WID [1], NES techniques in spatial domain include enhancements on CSI measurement and CSI reporting. From our point of view, it is first necessary to determine whether the direction of enhancement is to include measurements of different numbers of spatial elements in a single CSI report or to include measurements of different numbers of spatial elements in multiple CSI reports. In summary, it should first discuss the number of CSI reports corresponding to measurements of different numbers of spatial elements.
Proposal 2 Whether measurements of different numbers of spatial elements are included in multiple CSI reports or in a single CSI report needs to be further studied.

In addition to the above, for the adaptation of spatial elements, the triggering mechanism for switching between different spatial domain configurations should also be considered, where cell load can be used as a triggering factor. Furthermore, in order to better adapt to different space elements, it is also necessary to study the notification mechanism of dynamic adaptation of space elements, so that the UE can take corresponding actions according to different space domain configurations. Effective UE notification mechanism and gNB trigger mechanism can effectively realize network energy saving, such as turning off corresponding spatial elements in scenarios with relatively low cell load.
Proposal 3 The mechanism on how to notify the UE of the dynamic adaptation of spatial element needs to be further studied.
Network energy saving techniques in power domain 
NES techniques in the power domain mainly focus on the power offset of PDSCH and (NZP)CSI-RS, which is configured semi-statically via RRC signaling. Specifically, the power offset of PDSCH and (NZP)CSI-RS corresponds to the high layer parameter powerControlOffset. According to TS 38.213, it can be known that the parameter powerControlOffset is mainly used for deriving the CQI value in the CSI feedback by the UE. Therefore, if the gNB dynamically adjusts the spatial elements and the transmit power of PDSCH, but the power offset of PDSCH and (NZP)CSI-RS does not change, there will be a big deviation between the estimated CSI at the gNB side and the actual CSI at the UE side due to unknowing the situation between intra-cell interference and inter-cell interference. To sum up, it is necessary to study how to dynamically update the power offset values of the PDSCH and CSI-RS that match the dynamically adjusted spatial elements.
Proposal 4 How to dynamically update the power offset to match the adaptive spatial elements needs to be studied.
Conclusions
In this contribution, NES techniques in spatial domain and power domain are discussed, and the following proposals are made.
Proposal 1 Enable/disable all spatial elements associated to a logical antenna port at the same time should be suggested.
Proposal 2 Whether measurements of different numbers of spatial elements are included in multiple CSI reports or in a single CSI report needs to be further studied.
Proposal 3 the mechanism on how to notify the UE of the dynamic adaptation of spatial element needs to be further studied.
Proposal 4 How to dynamically update the power offset to match the adaptive spatial elements needs to be studied.
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