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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will provide our considerations on the solution directions achieved in the RAN2#119-e meeting.
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 

Discussion
During the phase-1 discussion of [2], companies’ views/thoughts are collected on each solution mentioned above. Based on the description of each solution we understood, the solutions can be divided into RAN1-driven ones and RAN2-driven ones. Typically, Solution 1/2/3/4/7 can be categorized as RAN1-driven solutions. For example, Solution 1 requests SSB/SIB of the NES cell to be transmitted on the anchor cell and Solution 4 requests a newly defined RS/simplified SSB used for the NES cell detection. Either solution introduces a significant change at least in the procedure of e.g. DL synchronization and initial access, and then definitely causes a huge impact on the UEs in IDLE/INACTIVE. Considering the details of such RAN1-driven solutions are unclear and the feasibility has not been justified in RAN1, RAN2 would be better to wait for RAN1 progress on Solution 1/2/3/4/7.
Observation 1 [bookmark: _Toc115429147][bookmark: _Toc110370070]It is still unclear in RAN1 whether/how to support solutions of SSB/SIB-less, simplified SSB, increasing SSB/SIB periodicity, on-demand SSB/SIB1 and UE wake-up signal. 
[bookmark: _Toc115429140]RAN2 waits for the RAN1’s progress on the solutions of SSB/SIB-less, simplified SSB, increasing SSB/SIB periodicity, on-demand SSB/SIB1 and UE wake-up signal.
Based on companies’ inputs, one popular solution from the RAN2 perspective is the network DRX/DTX. We assume the network DRX/DTX is applied not only for data transmission but also for specific semi-static and common signalling/channel transmission, e.g. PRACH, SR and RS. In other words, such semi-static information and PDCCH are refrained by the network DRX/DTX configuration, i.e. SR/CG/SRS/RA and DG-PUSCH are not expected if the cell is in the network DRX off duration, while, reference signal/SPS and DG-PDSCH are refrained if the cell is in network DTX off duration.
In one implementation, the NES network can indicate the network DTX/DRX configuration via the SIB message. The network DTX/DRX can be implemented via a periodic DTX/DRX pattern. In each DTX/DRX periodicity, the NES network only does transmission/decoding during the on-duration. If an NES-capable UE can be aware of the network DTX/DRX configuration, we assume the UE behaviour as below.
· Connected UE
In the case that the network DRX configuration is indicated, the CONNECTED UE does not transmit data/SRS or perform random access when the network is in DRX off state. Accordingly, the network blind decoding is reduced and power consumption is saved. And the side effect would be the data transmission delay.
In the case that the network DTX configuration is indicated, the CONNECTED UE does not monitor the specific reference signal, SPS and PDCCH when the network is in DTX off state. Since the reference signal becomes sparse by the network DTX configuration, one related issue is the impact on the UE measurement and the resultant HO, RRM/RLM, etc, which we understood should be evaluated by RAN1/RAN4 firstly.
Furthermore, the network DTX configuration may not always align with its served UEs’ DRX configuration. If that is the case, one issue is whether the network should transmit the DL information when the network’s DTX state and UE’s DRX state conflict, e.g. to follow the network DTX configuration or the UE DRX configuration. 
· IDLE/INACTIVE UE
In the case that the network DTX configuration is indicated, the IDLE/INACTIVE UE will not monitor the specific reference signal when the network is in DTX off state. As a result, there exists a similar measurement issue as the CONNECTED UE. 
In the case that the network DRX configuration is indicated, the IDLE/INACTIVE UE will not perform random access when the network is in DRX off state. And the side effect would be the initial access delay.
[bookmark: _Toc115429141]RAN2 introduces the network DRX/DTX configuration and clarifies the corresponding UE behaviour, i.e. whether the network DRX/DTX is applied not only for data transmission but also for specific semi-static and common signalling/channel transmission.
[bookmark: _Toc115382946][bookmark: _Toc115383016][bookmark: _Toc115383087][bookmark: _Toc115429142]RAN2 clarifies the UE behaviour in the case that network DTX and UE DRX are not aligned, e.g. to follow the network DTX configuration or the UE DRX configuration.
Group HO/CHO is another solution for network energy saving. Its introduction in [2] is to pre-configure the candidate target cell(s) to the UEs (e.g. via RRC) and to trigger the HO/CHO with group-common signalling (e.g. L1/L2). One variant of this solution is NES-state aware CHO, which is proposed by Rapporteur to be merged together with Group HO/CHO.  Our understanding on NES-state aware CHO is the NES-capable UE should take the cell NES state into account when the UE selects a target cell in the CHO procedure. The intention is to avoid that the UE selects the cell in the NES states and thus degrade the UE’s performance unexpectedly. To resolve this problem, we think the UE can suspend the cell (to be) in the NES states when selecting a cell to hand over, or the UE excludes the NES cell from CHO candidate cells. In another implementation, the UE can adapt the CHO execute parameters/threshold for the NES cell to avoid this cell being selected as the target cell.
[bookmark: _Toc115382948][bookmark: _Toc115383018][bookmark: _Toc115383089][bookmark: _Toc115429143]RAN2 considers the NES-state aware CHO, i.e. in CHO, the UE takes the cell NES states into account and could deprioritize/exclude the cell in the NES state when selecting a cell to hand over.
BWP adaptation is a solution for frequency domain network energy saving. For BWP adaptation, we would like to prioritize the study for the CONNECTED UE to reduce dependence on RAN1. In legacy, a CONNECTED UE can be configured with four BWPs and only one of them would be used/activated at a time. We understand such a principle can be reused for the NES-capable UE. We assume one of the four configured BWPs would be flagged as the NES-specific BWP. When the NES-capable UE is informed of the cell NES state, or, the NES-capable UE receives the BWP switch indication via group-common signalling, the UE can switch to this NES-specific BWP without an explicit indication of the BWP index. When the cell leaves the NES state or a specific BWP timer expiry, the UE can switch back to the BWP that is previously activated for the UE.
[bookmark: _Toc115429144]RAN2 prioritizes the study on the BWP adaptation for the CONNECTED UE. For the NES-capable UE, the UE can switch to the NES-specific BWP without explicit indication of the BWP index if the UE is informed of the cell NES state or receives the associated group-common signalling.
Another aspect to be discussed in RAN2 is cell selection or reselection. In our view, the NES-capable UE can use the NES state/information of a cell to select a proper cell to camp on. For example, the NES-capable UE can prioritize the NES cell to balance the cell load. Another example is that the NES-capable UE can deprioritize the cell in the NES state for good performance and prioritize the cell in the non-NES state for the load balance. 
We assume the legacy UE cannot be informed of the NES state/information of a cell. If that is the case, RAN2 needs to consider how to guarantee the legacy UE’s experience and avoid backward compatibility issues.   One most straightforward way in our understanding is let the legacy UE barred by the NES cell. 
[bookmark: _Toc115429145]RAN2 considers the NES-state aware cell selection/reselection, i.e. the NES-capable UE uses the NES state/information of a cell in the cell selection/reselection.
[bookmark: _Toc115429146]In the cell selection/reselection, the legacy UE can be barred by NES cells for backward compatibility.

[bookmark: _Toc110331317]Conclusion
We have the following observations:
Observation 1	It is still unclear in RAN1 whether/how to support solutions of SSB/SIB-less, simplified SSB, increasing SSB/SIB periodicity, on-demand SSB/SIB1 and UE wake-up signal.
We have the following proposals:
Proposal 1	RAN2 waits for the RAN1’s progress on the solutions of SSB/SIB-less, simplified SSB, increasing SSB/SIB periodicity, on-demand SSB/SIB1 and UE wake-up signal.
Proposal 2	RAN2 introduces the network DRX/DTX configuration and clarifies the corresponding UE behaviour, i.e. whether the network DRX/DTX is applied not only for data transmission but also for specific semi-static and common signalling/channel transmission.
Proposal 3	RAN2 clarifies the UE behaviour in the case that network DTX and UE DRX are not aligned, e.g. to follow the network DTX configuration or the UE DRX configuration.
Proposal 4	RAN2 considers the NES-state aware CHO, i.e. in CHO, the UE takes the cell NES states into account and could deprioritize/exclude the cell in the NES state when selecting a cell to hand over.
Proposal 5	RAN2 prioritizes the study on the BWP adaptation for the CONNECTED UE. For the NES-capable UE, the UE can switch to the NES-specific BWP without explicit indication of the BWP index if the UE is informed of the cell NES state or receives the associated group-common signalling.
Proposal 6	RAN2 considers the NES-state aware cell selection/reselection, i.e. the NES-capable UE uses the NES state/information of a cell in the cell selection/reselection.
Proposal 7	In the cell selection/reselection, the legacy UE can be barred by NES cells for backward compatibility.
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