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Introduction
In RAN2#119-e meeting, the NES techniques were discussed and categorized as follows [1]:
Solution groups:
1 Adaption of MIB/SSB/SIB 
	-  partial/simplified SSB
2	Increase of SSB/SIB periodicity 
3	On demand SSB/SIB1 (FFS if there are enhancements for other SIBs)
	- FFS for on-demand MIB
4	Receiving SSB/SIB on one carrier/cell and performing access to another carrier/cell 
5	Handover/Fast PCell change for NES
	- CHO or new configuration
	- group HO
6	Resource adaptation (frequency and time domain)
	- Including PRACH, SRS, PUSCH, PUCCH resources and periodicities 
	- cell DTX/DRX  
	- measurement 
	- reference signal type and configuration of reference signal pattern for connected mode
	- BWP adaptation
7	Any Cell activation/re-activation or UE wake up request signal (connected/idle)
8	Paging enhancements (includes paging-less solutions)
9	Cell selection/reselection (ie. cell prioritization also including legacy UEs)

Things to study 
1 Study group configuration and signalling for transitions for different solutions
	- pre-configuration and L1/L2 signaling to trigger change of configuration
2	Identify/capture RAN2 impact to legacy for the different solutions 
3	Awareness of the NES states at the UE side for the different solutions
4	Aim to minimize DL signalling for NES
5	Consider UE complexity and energy consumption
6	UE assistance information for the specific network energy technique, it’s benefits and impact to UE/NW 
The above solutions were discussed in the post RAN2#119-e email discussion, with the following techniques recommended for further study [2]:
1) Common signals related: SSB/SIB/Paging-less (multi-carrier case is studied first); On-demand SSB/SIB1 (e.g., triggered by WUS); Extended SSB/SIB1 periodicity
2) Group signalling/configuration related: Group HO/CHO; NW DTX/DRX; BWP adaptation
3) Cell selection/reselection.
In this paper, we further discuss the technique of network DTX/DRX. 
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
The network DTX technique can reduce the network energy consumption from two aspects: 
· One is to align UEs’ C-DRX patterns, so that the gNB may have more time to sleep, as shown in Fig. 1.
· Another is to use cell or UE-group common signaling for C-DRX configuration, so that the signaling overhead can be reduced.
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Fig. 1: Network DTX
[bookmark: _Hlk115251627]Before going to the detailed design, RAN2 first needs to figure out whether we will continue the work in both of the above directions.
[bookmark: _GoBack]Proposal 1: RAN2 to discuss whether the intention of DTX/DRX enhancement is UE alignment, or group common signaling, or both.
(1) gNB behaviour during DTX OFF period
There are two options for the gNB behaviour during DTX OFF period:
Option 1: No transmission. 
Option 2: No transmission of service data, but still transmitting common signals/channel and reference signals, e.g. SSB, SIB, CSI-RS.
Option 1 has a higher NES gain but it will impact the connected UE in the C-DRX OFF (i.e. NW DTX ON) duration, since the UE may still need to measure SSB or RSs. To overcome this, new UE behaviour for C-DRX OFF duration needs to be defined. Also, this option will impact the idle/inactive UE, as the cell cannot be discovered/measured during the NW DTX OFF duration which may lead to e.g. an increase of access delay. Option 2 is more sensible as it is aligned with legacy gNB behaviour, though the ES gain is much smaller.
Proposal 2: Discussion for DTX/DRX is under the assumption that during DRX OFF period, the gNB still transmits common signals/channel and reference signals.
(2) UE alignment
In most of practical deployment, the alignment of C-DRX configurations of UEs seems difficult, considering the diverse traffic characteristics and QoS requirements of UEs. Such operation may apply to some special cases, for example in the industrial estate where machines and sensors transmit with fixed patterns. In Rel-18, the NES techniques applicable to a general scenario can be prioritized while the techniques applicable to some special scenarios can be postponed. 
Proposal 3: Discuss in which scenarios the UE alignment can be achieved.
(3) Group common signalling
Another aspect is group common signaling, and the following enhancements can be considered:
· Mechanisms to support dynamic NW DTX configuration, e.g. fast adaption of NW DTX by L2 signalling.
· Mechanisms to support cell-specific or UE-group common signaling for NW DTX configuration.
Proposal 4: RAN2 to discuss mechanisms to support dynamic and/or cell-specific/group-common configuration of NW DTX.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the technique of network DTX and made the following proposals:
Proposal 1: RAN2 to discuss whether the intention of DTX/DRX enhancement is UE alignment, or group common signaling, or both.
Proposal 2: Discussion for DTX/DRX is under the assumption that during DRX OFF period, the gNB still transmits common signals/channel and reference signals.
Proposal 3: Discuss in which scenarios the UE alignment can be achieved.
Proposal 4: RAN2 to discuss mechanisms to support dynamic and/or cell-specific/group-common configuration of NW DTX.
References
[1]. [bookmark: _Ref115425539]R2-2208703, Report from UP, Small data, URLLC/IIoT, RACH indication, NWES and UAV, Session chair (InterDigital)
[2]. R2-2210417, Report of [POST119-e][313][NES] Details of solutions, Huawei
3GPP
image1.png
DTX-on

- B
Cell DTX

DRX-on

DRX-off

UE1 C-DRX

vrcon [ B N

UE3 C-DRX





