3GPP TSG RAN WG1 Meeting #112	R1-2301162
Athens, Greece, February 27th – March 3rd, 2023
Agenda Item:	9.7.2
Source:	Rakuten Mobile, Inc.
Title:	Discussion on cell DTX/DRX mechanism
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
 The work item on Further NR energy saving was approved as in the WID [1].  The following items are listed as RAN1 specific work:
--------------
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.
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, we discuss about potential items for DTX/DRX enhancements based on the discussion during the study item. In the TR 38.364, as potential RAN1 specification impacts, the following aspects are listed:
----------------
Specification impact of the technique may include:
-	design of cell DTX/DRX pattern/timers/parameters/procedure, if needed,
-	configuration and indication of cell DTX/DRX information to UE, if needed and applicable,
-	UE behavior and procedures when cell DTX/DRX is in operation and/or when UE DRX is configured, if needed,
-	potential channel/signal design and mechanism and uplink procedure (e.g., UE request or assistance feedback) related to cell DTX/DRX,
-	enhancements to UE DRX configuration
-	enhancements to UE DRX parameter adaptation.
-----------------
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Enhancement of the UE C-DRX to consider network resource alignment is discussed in this section. 

Configuration of DRX
Since NES capable and NES non-capable UEs can coexist in NES cell in general, for specification, coexisting scenario should be assumed to evaluate the actual standard modification. In DTX/DRX alignment, by aligning DTX/DRX timing as many as possible among served UEs, it tries to maximize the duration in which gNB can switch to low power operation modes.
Due to the coexisting scenario, it is essential to align DRX parameters among NES capable and non-capable UEs to maximize the number of unused slots. To realize this, at least configurable parameters for DRX should be common among NES capable and non-NES capable UEs.
Observation
The parameter ranges, granularity of DRX related operations for NES can be same as legacy UEs to avoid any impact.
Proposal 1
Configurable range of the enhanced DTX/DRX parameters should be within the range of legacy DTX/DRX parameters in Rel-17. 

Defining DRX configuration dedicated to Rel-18 NES UE can make resource management easy. In the existing specification, there is specification of multiple DRX Group configuration in TS 38.321. By defining DRX Group configuration for Rel-18 NES UE, DRX parameters can be managed with minimum impact on specification in an efficient manner.
In nature, required transmit periodicity for C-DRX cycle is different depending on the required latency. Therefore, more than one DRX configuration may be required to satisfy different QoS requirement. The detail of how to correlate QoS with DRX configuration should be up to RAN2 discussion. From RAN1 perspective, it is necessary to agree how to manage different DRX cycle parameters while maximizing the number of slots where users are kept inactive. 

Proposal 2
NES applicable UE can be configured for enhanced DTX/DRX mode, by defining new DRX Group. 
Proposal 3
Multiple DRX groups can be configured to satisfy different QoS requirements.


Conclusion
In this contribution, we discussed about potential C-DRX enhancement to support NES. The following proposal was made:
Proposal 1
Configurable range of the enhanced DTX/DRX parameters should be within the range of legacy DTX/DRX parameters in Rel-17. 
Proposal 2
NES applicable UE can be configured for enhanced DTX/DRX mode, by defining new DRX Group. 
Proposal 3
Multiple DRX groups can be configured to satisfy different QoS requirements.
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