3GPP TSG-RAN WG2 Meeting #119-e                                            　    　　　　　　 	　　　R2-2207037
Online, Aug 17th – Aug 29th 2022
Source: 	KDDI Corporation
Title:	Discussion on NW energy saving
Tdoc Type:	Discussion
Agenda Item:	8.3.2　gNB and UE supporting techniques 
Document for:	Discussion and decision
Release:	Rel-18
[bookmark: _Ref7619946]Introduction
In last RAN1#109e meeting, network energy saving was discussed focusing on using techniques from the time domain, frequency domain, spatial domain and power domain. Some agreements were achieved. In this contribution, we share our views on potential issues from the RAN2 perspective regarding the energy saving techniques for the common/broadcast channel, such as SSB, SI, paging, etc. from the agreements below:
· potential methods of reducing/adapting transmission/reception of common channels/signals, e.g. SSB, SIB1, other SI, paging, PRACH, and its impact to initial access procedure, cell (re)selection, handover, synchronization and measurements performed by the idle/inactive/connected UE;
· potential methods of reducing transmission/reception of common channels/signals can include no- or reduced-transmission/reception, increased periodicity, enablement of on-demand transmission/reception of common channels/signals, or offloading of common channels/signals to other carriers or use of light or relaxed versions of common channels /signals

Discussion
In the time domain, the potential methods that can be used to reach network energy saving can be long period common signal transmission or some always-on common signal, such as MIB or SIB1, are transmitted by a predefined anchor base station. We analysed these options, including energy conservation, system impact, potential issues, and possible solutions and summarized them in the table below. 
	Options
	Energy conservation
	System impact
	Potential issues
	Possible solution

	Op1: Long period SSB and/or SIB1
	Low
	Low
・UE can still use the legacy cell search procedure to detect, camp on or access to the cell. 
・Legacy UE can also detect, camp on, or access to the cell.
	Cell detection delay
	[bookmark: _GoBack]No needed

	Op2:Keep the original SSB transmission on the energy saving cell, but transmit SIB1 on anchor cells’ SIB1, 
	Medium
as the size of SIB1 is usually bigger than SSB, more energy conservation gain can be expected.
	Low
・UE can still detect the cell, as SSB is transmitting for the cell.
	・the energy saving cell needs to inform UE where and how to monitor its SIB1, so that UE can be able to camp on the cell. 
	 Indicate the anchor cell’s frequency and cell ID, so that UE can detect its desired information. A particular resourceblock which indicates where the SIB1 is piggybacked in the anchor cell can be informed to the UE to save UE’s power consumption.


	Op3: Transmit MIB on anchor cells’ SIB1, and do not transmit SIB1 if no indication
	Comparatively low
	Comparatively high, e.g. cell detection, obtain basic information to camp on the energy saving cell
	・how can the UE detect the energy saving cell with the modified SSB
・without MIB, how does the energy saving cell inform the UE where/when to monitor SIB1 for the initial access 
	Simplify the SSB without MIB, or define a reference signal. Define a new mechanism for the UE to sync to the cell and obtain the cell ID by using the simplified SSB or the new defined reference signal. Indicate the detailed location of MIB which is piggybacked on the anchor carriers, such as the anchor carriers frequency, cell ID, a particular coreset resource is also possible.
The anchor cell can send an indication via Xn interface to wake up the cell to broadcast SIB1 

	Op4: Transmit both MIB, and SIB1 on anchor cells’ SIB1
	Comparatively high
	Same as Op3
	Same as Op3
	Solution of Op2 and Op3



The signals that are supposed to transmit on energy saving cell and anchor cell are summarized below.
	Options
	energy saving cell
	Anchor cell

	Op1
	SSB, SIB1
	None

	Op2
	SSB (including PSS,SSS, MIB(PBCH))
	SIB1

	Op3
	Simplified SSB
SIB1 is transmitted once received indication from the anchor cell
	MIB(PBCH)

	Op4
	Simplified SSB
	MIB(PBCH), SIB1



From the above analysis, only from time domain perspective, it seems op4 will be more effective for base station energy conservation, however, it is also the most complex one to be realized and merged to the current system. We suggest RAN2 to further study this mechanism and the potential solution.
Proposal 1: RAN2 study the mechanism and potential solution on transmit partial SSB and SIB1 of energy saving cell on anchor cell
Conclusion
We introduce the following proposals.
Proposal 1: RAN2 study the mechanism and potential solution on transmit partial SSB and SIB1 of energy saving cell on anchor cell 
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