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Introduction
In [1], one objective of network energy saving is to study and identify techniques.
	3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]
· Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded


It was agreed in RAN1#110bis-e [2] that some proposals in [3] can be starting point for TR draft.
	Agreement
The following are description of a potential energy saving techniques being discussed in RAN1. The benefits and performance impact of the candidate techniques are subject to further RAN1 evaluations, while RAN1 is discussing the following techniques may have potential impact to other WGs (FFS: RAN4 impact). The impact is not an exhaustive list nor represent definitive list of impacts to WGs and is subject to further changes as RAN1 progress work for the SI.
The description of the technique does not imply the technique will be automatically captured to the TR, but assumed to be the basis for the description in the TR if agreed. Note that this is only to be used as a starting point to finalized the TR in November.
· Note: further merging of techniques (e.g. #A-6 and #A-1) is not precluded.
· Time domain technique description available in: 
· Proposal #2-1H of R1-2210620 Section 3
· Proposal #2-2J of R1-2210620 Section 3
· Proposal #2-3H of R1-2210620 Section 3
· Proposal #2-4H of R1-2210620 Section 3
· Proposal #2-6J of R1-2210620 Section 3
· Frequency domain technique description available in: 
· Proposal #3-1I of R1-2210620 Section 3
· Proposal #3-2F of R1-2210620 Section 3
· Proposal #3-3F of R1-2210620 Section 3
· Spatial domain technique description available in: 
· Proposal #4-1J of R1-2210620 Section 3
· Proposal #4-2G of R1-2210620 Section 3
· Power domain technique description available in: 
· Proposal #5-1I of R1-2210620 Section 3
· Proposal #5-2H of R1-2210620 Section 3
· Proposal #5-3H of R1-2210620 Section 3
· Proposal #5-4H of R1-2210620 Section 3
· Proposal #5-5D of R1-2210620 Section 3


This contribution shows some view points for some of above proposals.

Time domain techniques
On-demand SSB
We think on-demand SSB is not clear enough.
	Proposal #2-6J
· Technique #A-6 Adaptation of SSB/SIB1
· On-demand SSBs/SIB1 transmissions may also enable long periods of inactivity at the gNB to achieve gNB energy saving. 
· SSB/SIB1 transmission on the serving cell can be triggered by on-demand SSB/SIB1 request.
· The UE may obtain system information from other carriers/cells for such carrier/cell(s) and synchronize either from other carriers/cells or from a simplified signals transmitted on the same carrier.
· Background:
· Current specification supports SSB/SIB1-less operation for intra-band CA, where UE re-trieves system information and synchroniza-tion from another intra-band cell with SSB and SIB1.
· Potential impact to other WGS
· RAN2:
· The event trigger and higher-layer UE procedure of on-demand SSBs/SIB1
· Handling of transmissions of SIB1 if SIB1 transmission cycle is changed.
· System information enhancement to provide other carriers’ information and carrier selection principles for UE.
· For on-demand SSB/SIB, the introduction of uplink trigger signal may impact the procedure in which UE access the cell with on-demand SSB/SIB.
· For SIB-less carrier/cell, SIB1 enhanced to carry necessary SIB information for other cell, UE cell (re)selection procedures, and SSB/SI acquisition from an anchor cell.
· RAN3:
· RAN4:
· feasibility of only on-demand SSB transmission for time/frequency synchronization.
·  RLM and RRM measurements from on-demand transmission of SSB.
· network access performance requirements impacted by on-demand SSBs/SIB1.
· measurement performance based on SSBFFS


It says that “The UE may obtain system information from other carriers/cells for such carrier/cell(s) and synchronize either from other carriers/cells or from a simplified signals transmitted on the same carrier”. From our understanding, the multi-carrier operations are the pre-requisite. If so, it is better to merge it with a frequency domain technique, otherwise, we spend too much time on the duplicated descriptions.
Proposal 1: Try to merge on-demand SSB to a frequency domain technique, if it is captured in the TR.
Similar to uplink WUS, a UE should discover a cell before sending the request of use of that cell (i.e. requesting SSB). As many companies mentioned, the schemes of UE request, e.g. uplink WUS, needs the discovery RS as assistance. It is friendly for the UE to detect the cell and perform the rough measurement, otherwise, the UE will blindly send the request which is not power efficient.
Proposal 2: On-demand SSB needs the discovery RS as assistance.

Frequency domain techniques
SSB-less
We think SSB-less is not clear enough.
	Proposal #3-1I
· Technique #B-1: Multi-carrier energy savings enhancements
· Background: 
· Intra-band SSB-less Scell operation has already been supported by the current specification
· For supporting of Inter-band SSB-less Scell operation, in case of the cross-carrier synchronization and/or measurement via another serving cell, procedures similar to legacy Intra-band SSB-less Scell operation may be investigated.
· Inter-band CA with SSB-less carriers/Scell 
· No SSB transmission in some inter-band SCell. The sync is acquired from other cell with SSB transmission or same cell with simplified signal transmission, also in order for fast activation and deactivation of SCell.
· Enabling of Inter-band SSB-less Scell operation that may include mechanism for UE to trigger normal SSB transmission on a SCell for fast access, where the on-demand uplink triggering signal can be received either at inter-band SSB-less cell or another carrier/cell, and supporting RACH transmission opportunity in SSB -less Scell.
· Dynamic UE-group Pcell switching
· To reduce network power consumption, a common primary cell may be dynamically indicated for a group of UEs. 
· Potential impact to other WGS
· RAN2:
· For inter-band CA with SSB-less Scell:
· RACH procedures in SSB-less Scell
· 
· Impact on procedure for dynamic Pcell switching
· RAN3:
· RAN4:
· Feasibility of inter-band SSB-less ScellFFS


The term “SSB-less” can be understood as that there is no CD-SSB in SCell (it cannot support initial access), and gNB can send the “NCD-SSB” (like that done for RedCap UEs) to a UE in connected mode. In this understanding, there could be energy saving gain as well compared to CD-SSB in SCell. In fact, the NCD-SSB can be regarded as a type of on-demand SSB. Thus, on-demand SSB could be a sub-type of SSB-less.
[bookmark: _GoBack]Moreover, from procedure perspective, when gNB activates an SCell for the UE, it is up to gNB whether to send the NCD-SSB to the UE or let the UE work in SSB-less SCell. Some UEs have capability to operate in the active BWP without SSB according to current spec.Whether UE can work on the active BWP (e.g. on SCell) without SSB has been widely discussed in R17, e.g. the NCD-SSB in RedCap and FG 28-1/28-1a for RedCap, and is to be further discussed in R18, e.g. BWP without restriction (FG 6-1a realization).
Proposal 3: Try to merge on-demand SSB to SSB-less as a frequency domain technique, if it is captured in the TR.
For BWP without restriction (SSB-less in the active BWP), it is being discussed to RAN4. Similarly, on-demand SSB and SSB-less are both tightly related to RAN4.
Proposal 4: On-demand SSB and SSB-less should involve RAN4 discussion.

[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Conclusion
We have the following proposals.
Time domain techniques
Proposal 1: Try to merge on-demand SSB to a frequency domain technique, if it is captured in the TR.
Proposal 2: On-demand SSB needs the discovery RS as assistance.
Frequency domain techniques
Proposal 3: Try to merge on-demand SSB to SSB-less as a frequency domain technique, if it is captured in the TR.
Proposal 4: On-demand SSB and SSB-less should involve RAN4 discussion.
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