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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN2#119e meeting, the grouping of candidate solutions have been discussed and we have the groupings as followed.
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 
In RAN2#119bis-e meeting, due to the limit of time, RAN2 didn’t discuss UL wake-up signal (Solution#7). In this contribution, we elaborate our views on this solution and provide a TP draft in Annex.
2. Discussion
2.1 Solution#7
We share the view that Solution#7 needs RAN1’s efforts to design a wake-up signal but think RAN2 can carry out the study from RAN2’s point of view. And we listed our understanding of Solution#7 and further details on the issues that RAN2 can address.
NES Cell sleep states
UE will send UL wake up signal to trigger dormant NES cell to transmit SSB and/or MIB/SIB. The cell sleep states e.g. deep sleep (DRS only or even no/limited DL synchronization signal), light sleep (DL synchronization and other reference signals) may impact the design of UL wake up signal as well as the network/UE behaviour. Therefore, it is suggested we first study which NES cell sleep state we will assume in RAN2 in order to further study UL wake up signal.
Observation 1: NES cell sleep state definition and corresponding network side behaviours should be defined before we discuss UL wake up signal.   
Single-carrier or multi-carrier
On the single-carrier or multi-carrier issue, we have single-carrier in our mind and this scenario could be a NES cell is only for capacity boosting so there is no need to keep it on when there is no connected UEs in its coverage. For the concerns that raised by some companies on the coverage hole, we assume that the coverage should be provided by other cell and the NES cell will only be triggered for e.g. higher throughput purpose. Also there would be other candidate solutions that neighbour cell will expand its coverage to cover the holes left by the NES cell. 
We are open to discuss multi-carrier scenario though. For RRC_CONNECTED UEs, we assume NES cell is a SCell and UE should be able to monitor SSB (RAN2 have the associated open issue on whether UE can monitor SSB from anchor or from NES cell), the UL wake up signal configuration could be acquired from e.g. PCell.
Proposal 1: Single-carrier scenario should be prioritised in the study for Solution#7.
Proposal 2: RAN2 to discuss multi-carrier scenario for RRC_CONNECTED UEs in the study of Solution#7.
Conditions to trigger UL wake up signal 
RAN2 needs to discuss the conditions to trigger the UL wake up signal and it depends on the use cases of UL wakeup signal. As explained before, to trigger a throughput boost would be one of the conditions and the details can be left for further discussion. 
Proposal 3: Criteria to trigger UL wake up signal should be studied in Solution#7.

3. Conclusion
We have observation as follows.
Observation 1: NES cell sleep state definition and corresponding network side behaviours should be defined before we discuss UL wake up signal.   
Proposal 1: Single-carrier scenario should be prioritised in the study for Solution#7.
Proposal 2: RAN2 to discuss multi-carrier scenario for RRC_CONNECTED UEs in the study of Solution#7.
Proposal 3: Criteria to trigger UL wake up signal should be studied in Solution#7.
4. Annex
-----------------------------------------------------------------TR 38.864------------------------------------------------------------------
6.1.X	Cell wake-up signal
6.1.x.x	Higher layer procedures
NES cell can go to a sleep state and then woken up by a wake-up signal transmitted from a UE. The wake-up signal will trigger the cell to start transmitting at least SSB and/or MIB/SIB.
From network point of view, a cell wake-up signal should work in both single-carrier and multi-carrier scenarios. UE should be in RRC_IDLE/INACTIVE mode for a single carrier scenario and UE should be in RRC_CONNECTED mode with CA/DC configuration for multi carrier scenario. 
The criteria to trigger the cell wake-up signal and cell wake up signal should be studied by RAN1.
6.1.x.y	Assistance information from UE side
Not relevant.
Editor's note: will be updated once more agreements are made.
6.1.x.z	Impacts on network interfaces
Editor's note: will be updated once more agreements are made.
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