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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, enhancement on cell DTX/DRX mechanism will be discussed.
Enhancement on cell DTX/DRX mechanism
Cell DTX/DRX design
According to TR 38.864[2], cell DTX/DRX is applied to at least in RRC_CONNECTED state. However, the current specification only specifies UE DRX for UEs in RRC_CONNECTED state, and this configuration is configured per UE through RRC signaling. Therefore, in order to achieve the purpose of network energy saving, according to WID [1], it is necessary to specify the cell DTX/DRX mechanism.
According to TR 38.864[2], examples on cell DTX/DRX behaviour during non-active periods are assumed as follows:
-	Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during cell DTX/DRX non-active periods.
-	Example 2: gNB is expected to turn off its transmission/reception only for data traffic during cell DTX/DRX non-active periods (i.e., gNB will still transmit/receive reference signals)
-	Example 3: gNB is expected to turn off its dynamic data transmission/reception during cell DTX/DRX non-active periods (i.e., gNB is expected to still perform transmission/reception in periodic resources, including SPS, CG-PUSCH, SR, RACH, and SRS).
-	Example 4: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).
Therefore, the UE behavior during inactive time of cell DTX/DRX needs to be further studied.
Proposal 1  The UE behavior during inactive time of cell DTX/DRX needs to be further studied.

Further, the pattern of cell DTX/DRX should be discussed. For example, whether cell DTX/DRX is a combined technical feature or a separate technical feature also needs to be discussed. Specifically, if DTX/DRX is a combined technical feature, the gNB will not receive or transmit the signal/channel during its inactive time. If DTX/DRX are two separate technical features, during the inactive time of cell DTX, gNB may only need to stop signals/channels transmission, but can also perform channel/signal reception; while during the inactive time of cell DRX, gNB may only need to stop channel/signal reception but enable channel/signal transmission. Channel/signal transmission/reception mainly refers to UE-specific signal/channel transmission/reception.
Proposal 2  Whether cell DTX/DRX is a combined technical feature or a separate technical feature needs to be discussed.

Third, which signaling is used to notify the UE of the cell DTX/DRX configuration needs to be studied. For example, in order to save energy consumption of the gNB in real time, dynamic L1/L2 signaling can be considered. Further, in order to save signaling overhead, group common signaling can be considered as well. 
Proposal 3  Group common dynamic L1/L2 signaling can be used to notify the UE of the cell DTX/DRX configuration.

Finally, according to TR 38.864[2], the power consumption model of the gNB has multiple power states, so whether it is necessary to configure different cell DTX/DRX configurations for different power states needs to be studied.
Proposal 4  Whether or not to configure different cell DTX/DRX configurations for different power states needs to be studied.
Enhancements to UE DRX configuration
In the current specification, UE C-DRX is configured per UE through RRC signaling. And depending on the gNB scheduler, the inactive time of one UE's DRX cycle may be the active time of another UE's DRX cycle. Therefore, the inactive time left for the gNB in the entire DRX cycle is limited. In order to better achieve network energy saving, the DRX cycles or offsets for different UEs in the NES cell can be aligned, which provides longer inactive time for the gNB for network energy saving. However, the alignment of DRX cycles or offsets of different UEs can only be done through UE-specific RRC, which will waste a lot of signaling and incur more delays. Therefore, how to align the DRX cycles or offsets for different UEs needs to be further studied. 
Proposal 5  How to align the DRX cycles or offsets for different UEs needs to be further studied.

Furthermore, in the current specification, although the UE does not monitor the PDCCH during DRX inactive time, it can still perform UL transmission according to the configured resources (e.g. using PUCCH, RACH, SR or CG-PUSCH). Therefore, a NB still cannot completely turn off partial or all radios to enter an NES state during the DRX inactive time of the UE. Therefore, it is beneficial to align UE DRX with cell DTX and DRX between multiple UEs.
Proposal 6  Align UE DRX with cell DTX and DRX between multiple UEs should be studied.
Conclusions
In this contribution, candidate techniques of network energy saving in time, frequency, and spatial domain are discussed, and the following proposals are made.
Proposal 1  The UE behavior during inactive time of cell DTX/DRX needs to be further studied.
[bookmark: _GoBack]Proposal 2  Whether cell DTX/DRX is a combined technical feature or a separate technical feature needs to be discussed.
Proposal 3  Dynamic common or UE-specific L1/L2 signaling can be used to notify the UE of the Cell DTX/DRX configuration.
Proposal 4  Whether or not to configure different Cell DTX/DRX configurations for different power states needs to be studied.
Proposal 5  How to align the DRX cycles or offsets for different UEs needs to be further studied.
Proposal 6  Align UE DRX with Cell DTX and DRX between multiple UEs should be studied.
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