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1	Introduction
This contribution provides the moderator summary for the scoping of the Rel-19 work item on Network energy savings where the starting point is the outcome of the offline discussions in RAN#101 (RP-232621) and the guidance document provided by the RAN chair in RP-232745. The slide for network energy savings is copied below:
 [image: ]
The allocated TUs for the different working groups
	WG
	1Q’24
	2Q’24
	3Q’24
	4Q’24
	1Q’25
	2Q’25
	3Q’25
	Total

	RAN1
	2
	4
	2
	4
	2
	4
	
	18

	RAN2
	
	2
	1
	2
	1
	2
	1
	9

	RAN3
	
	1
	0.5
	1
	0.5
	1
	0.5
	4.5



With the TUs allocated, only a subset of above proposals can be included as objectives in the final work item. In the following, based on the input contributions to the plenary, we provide proposals for the further discussion .
[bookmark: _Ref178064866]2	Discussion
Based on the input, the proposals have grouped into the following possible objectives and ordered in the level of interest: 
1. On-demand SSB transmission for Scell for connected UEs
2. On-demand SIB1transmission for idle UEs
3. Adaptation of common signal/channel transmissions
4. SIB1-less operation for non-anchor NES cell for UEs in idle/inactive mode
5. SSB-less operation for non-anchor NES cell for UEs in idle/inactive mode.
6. Further enhancements on Cell DTX/DRX for UEs in connected modes.
7. Enhancements to spatial/power domain techniques specified in Rel-18
8. Cell DRX/DTX for UEs in idle/inactive modes
9. On-demand SSB for UEs in idle/inactive mode
10. Additional power domain technique(s)
11. Paging enhancements
12. Cell on/off optimization in split gNB deployment
13. Others

Given the TU allocation as shown above it is proposed to focus the further discussions on items 1 through 6. Including all 6 objectives will exceed the allocation, hence further reduction in the number of objectives and their scope should be done during the meeting.
2.1	On-demand SSB transmission for Scell for connected UEs
As indicated in the chair’s summary, this objective should be included.
Based on the company input the following objective definition is proposed with parts in yellow to be confirmed:
1.  Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, including inter-band CA. [RAN1/2/3/4]
· Specify triggering method (e.g., UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling, etc.)
· Note1: on-demand SSB transmission is used by UE for SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2.
· Note2: consider whether/how the on-demand SSB transmissions should allow multiplexing with non-active cell DTX periods when cell DTX is configured for the SCell.
2.2	On-demand SIB1transmission for idle UEs
Also, this objective should be included according to RAN chair’s guidance. The following objective definition is proposed:
2. Specify procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode. [RAN1/2/3]
· Specify triggering method by uplink wake-up-signal using an existing signal/channel.
· Specify wake-up-signal configuration provisioning to UE via an anchor cell, for on-demand SIB1 operation on non-anchor NES cell.
· Specify information exchange between gNBs at least for the configuration of wake up signal, if necessary.

2.3	Adaptation of common signal/channel transmissions
This item had the most support of the not yet confirmed objectives. The proposed objective as the basis for the discussion is:
3. [Adaptation of common signal/channel transmissions.] [RAN1/2/3/4]
· Adaptation of SSB in time domain including adapting periodicity (time resource locations within a period) and the number of SSBs within a period, including the possibility of transmission of PSS/SSS without PBCH.
· Note: adaptation of SSB in time domain is also applicable with on-demand SSB SCell operation
· adaptation of PRACH
· Adaptation of paging occasions including confining the paging occasions in the time domain
· Note: there shall be no impact to legacy UEs nor paging latency increase
2.4	SIB1-less operation for non-anchor NES cell for UEs in idle/inactive mode
Objective for discussion:
4. [Specify support for SIB1-less operation for non-anchor NES cell for UEs in idle/inactive mode.] [RAN2/1/3]
· UE can access from SIB1-less non-anchor NES cell, for which the SIB1 is carried on an anchor cell.
· Paging is transmitted on an anchor cell.
2.5	SSB-less operation for non-anchor NES cell for UEs in idle/inactive mode.
Objective for discussion:
5. [Specify support for SSB-less operation for non-anchor NES cell for UEs in idle/inactive mode.] [RAN2/1/3/4]
· UE measures SSB of an anchor carrier for access of the non-anchor NES carrier.
2.6 	Further enhancements on Cell DTX/DRX for UEs in connected modes.
Objective for discussion:
6. [Specify further enhancements on Cell DTX/DRX for UEs in connected modes.] [RAN1/2/3]
· Support turning off TRS at least in some TRS occasions during non-active time of cell DTX/DRX for UEs in connected modes, subject to minimum UE synchronization impact 
· Support Cell DTX/DRX adaptation based on UE indication 
· Efficient handling of traffic bursts without Cell DTX/DRX de-activation
· Support of multiple DTX/DRX patterns on the same serving cell 
· Support inter-node information exchange on cell DTX/DRX
· Note: No dynamic switching among multiple cell DTX/DRX configurations
A reduction in the number of sub-items is needed if this objective is to be included.
3.	Conclusion
For the further discussion, the following is proposed:
Finalize the objective definitions in the following objectives:
· On-demand SSB transmission for Scell for connected UEs
· On-demand SIB1transmission for idle UEs
First discuss the inclusion and details of the following objective
· Adaptation of common signal/channel transmissions
If additional WG capacity is left over after inclusion in the WID of above, discuss if parts of the objectives below can be included. 
· SIB1-less operation for non-anchor NES cell for UEs in idle/inactive mode
· SSB-less operation for non-anchor NES cell for UEs in idle/inactive mode.
· Further enhancements on Cell DTX/DRX for UEs in connected modes.
An accompanying WID is provided in RP-233096.
[bookmark: _In-sequence_SDU_delivery]References
The following contributions were submitted to agenda item 9.1.1.5:
RP-232903, “Discussion on enhancement for network energy saving for Rel-19“, OPPO
RP-232962, “Discussion of R19 work on Network Energy Saving Enhancements“, Futurewei
RP-232978, “NES enhancements in Rel-19“, Spreadtrum Communications
RP-233015, “Network Energy Saving enhancement“, CATT
RP-233046, “Considerations on Rel-19 Network Energy Savings“, Ruijie Network Co. Ltd
RP-233052, “Views on Rel-19 network energy saving“, vivo
RP-233124, “Views on Release-19 Network Energy Savings“, SHARP Corporation
RP-233155, “Proposal on network energy saving in Rel-19“, LG Electronics
RP-233158, “Network Energy Saving Enhancements in Rel-19?“, Nokia, Nokia Shanghai Bell
RP-233163, “Views on Rel-19 Network Energy Saving“, Apple
RP-233228, “Discussion on Network Energy Saving Enhancements in Rel-19“, Fujitsu Limited
RP-233269, “Rel-19 NES: Scope“, MediaTek Inc.
RP-233288, “Views on Rel-19 network energy saving“, Beijing Xiaomi Mobile Software
RP-233289, “Views on NES for R19“, Vodafone
RP-233325, “Discussion on Rel-19 Network Energy Saving Enhancements“, Intel Corporation
RP-233379, “Views on scope for NR Network Energy Savings in Rel-19“, Qualcomm Incorporated
RP-233399, “Network Energy Saving for Rel-19“, InterDigital, Inc.
RP-233421, “Views on further enhancements of network energy saving“, CMCC
RP-233475, “Network energy saving enhancements in Rel-19“, Samsung
RP-233505, “Network energy saving enhancements“, CEWiT
RP-233536, “Views on Rel-19 Enhancement of Network Energy Saving for NR“, NTT DOCOMO, INC.
RP-233573, “Views on network energy saving for Rel-19“, China Telecom
RP-233612, “Views on Rel-19 network energy saving enhancements“, ZTE, Sanechips
RP-233647, “Views on Network Energy Saving Enhancements in Rel-19“, Lenovo
RP-233662, “Network energy savings enhancements in Rel-19“, Huawei, HiSilicon
RP-233740, “On the scope of Rel-19 Network Energy Savings WI“, Ericsson
RP-233787, “Views on 5G Advanced Rel-19 NES“, Fraunhofer IIS, Fraunhofer HHI
RP-233793, “Views on Rel-19 Network Energy Savings“, IIT Kanpur
RP-233806, “Views on Rel-19 Network Energy Saving (NES) enhancements“, Rakuten Mobile, Inc
RP-233860, “Views on Rel-19 Network Energy Savings Enhancements“, AT&T
	4/4	
image1.png
Network Energy Savings WI

References:RWS-230488 RP-231540 RP-232615
A Potential objectives:

* On-demand SSBtransmission_or Scell ° ented in

for connected UEs

el

. on of Rel
* Possible triggering methods (e.g., UE uplink wake-up-signalusing an

existing signal/channe) cell on/off indication via backhaulScell .
activation/deactivation signaling, etc.)

* On-demand SIBl-transmission foridle UEs .

* Possible triggering methods (e.g., UE uplink wake-up-signalusing an
existing signal/channel cell on/off indication via backhaulScell

activation/deactivation signaling, etc.) .
+  Other topics?

scenario

Slide 22




image2.svg
            © 3GPP 2012 Slide 22 Network Energy Savings WI        References: RWS - 230488 , RP - 231540 , RP - 232615      Potential objectives: • On - demand SSB transmission ([and possibly other DL signals]) for Scell  for connected UEs • Possible triggering methods (e.g., UE uplink wake - up - signal using an  existing signal/channel , cell on/off indication via backhaul, Scell  activation/deactivation signaling, etc.) • Whether to target the design of a simplified SSB  • On - demand SIB1 /[SSB] transmission for idle UEs  • Possible triggering methods (e.g., UE uplink wake - up - signal using an  existing signal/channel , cell on/off indication via backhaul, Scell  activation/deactivation signaling, etc.) • Whether to target the design of a simplified SSB  • Other topics?                                                                          • [SSB]/SIB1 - less operation in multi - carrier scenario for (documented in TR38.864) • [ SSB]/SIB1 - less for non - anchor NES cell for UEs in IDLE/INACTIVE state, where it is assumed that another carrier (an anchor cell) is available for the UE • Adaptation of common signal/channel transmissions (documented in TR38.864) • Specify Cell DRX/DTX for UEs in idle/inactive modes (as an extension of Rel - 18 cell DRX/DTX) • Multi - TRP adaptation mechanisms • UE group - common or cell - specific BWP configuration, adaptation and/or switching. • Group cell switch • Power domains studied in R18 (techniques D - 2 ~ D - 5) • Low - power SSB/SIB1/Paging • Extension of spatial and power domain techniques in 1) high load scenarios 2) Type - II codebook types • Semi - static beam - specific broadcast channel configuration • Scenario 2a for SSB - less • It was also mentioned that some proposals for multi - carrier enhancements may be beneficial for network energy savings (e.g. cross - carrier HARQ, fast DL carrier switch, multi - carrier CSI) • Extensions to network - controlled repeaters (NCR), e.g. backhaul/control link behavior for efficient interaction between NES - capable gNB  and associated NCR, to consider the case where the gNB  would operate with S/P - domain adaptation or cell DTX/DRX adaptation for NW energy saving


