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This paper will discuss on NES work scope for release 19.
Discussion
R18 NES progress
SSB-less for SCell operation for inter-band CA for FR1 and co-located cells 
RAN4 discussed whether to introduce scenario 2a (i.e., SCell without SSB transmission and without any other DL transmissions, but with UL reception at the NW side), and finally dropped 2a and only consider scenario 1（i.e., DL only, SCell without SSB transmission and with TRS/A-TRS DL transmissions） for SSB-less SCell operation for FR1 inter-band collocated CA due to limited time in R18. It is difficult for RAN4 to complete all the scenarios in R18. 
Compared to scenario 1, we think scenario 2a is also a significant use case. It is open for UE to choose from more alternatives to perform Scell-less Scell operation once the solution is feasible. We suggest to further study and/or specify scenario 2a for DL+UL SSB less SCell in R19 if possible.
DTX/DRX enhancement 
The R18 work on specifying the UE behaviour for cell level DTX/DRX has been completed at RAN1 and RAN2 level. In R18 only part of the UE-specific channels/signals reception and transmission are enhanced in the cell level DTX/DRX; while the common channel/signal as well as the HARQ-ACK transmission are still under normal operation mode same as in non-NES system. This, to some extent, limits the efficiency for network energy saving by cell DTX/DRX. In this regard, further enhancement can be considered in R19 to further explore the benefits from the cell DTX/DRX mechanism. 
Spatial domain and power domain adaptation 
In R18 WI, the specification supports the UE reporting multi-CSI reports in a single report instance. These multi-CSI provides large range of channel measurement in different spatial configuration assumptions and power configuration assumptions. At this stage the main function of the spatial domain and power domain adaptation can be completed in R18. Potential enhancement as suggested during the study phase of the NES is to further work on the overhead reduction and to target more advanced UE who can support higher capability of CSI reporting. To our view, these enhancements may not be necessary for R19 due to the following reasons: R18 NES system already has a high degree of flexibility at gNB side to control the reporting overhead via AP-CSI triggering N CSI report out of L configured CSI reports; more advanced UE capability may add significant UE complexity burden and few UE with advanced capability would appear in the market which leads to marginal network power saving gain in practice. Thus, we think that we should not further pursue enhancement in R19.
Mechanism to prevent legacy UE from accessing the NES cell 
To have separate handlings of NES-capable UE and non-NES capable UE, R18 agrees to use legacy barring indication to control the non-NES capable UE accessing an NES cell as well as introduce new barring indication to control the NES capable UE accessing an NES cell. Although some companies would like to have NES-specific cell reselection, the target can be achieved by using the current cell reselection mechanism. Thus, no further enhancement is needed in R19. 
CHO procedure enhancement 
During the WI phase, although the CHO enhancement potentially includes two aspects, i.e. CHO enhancement due to the source cell’ NES and CHO enhancement due to the target cell’s NES, the R18 eventually focuses on the former case. The intention of introducing CHO enhancement due to the target cell’s NES is to ensure the NES-capable UE switching to a proper cell based on a specific rule (other than the UE implementation). We sympathize with this intention and are open to have further discussion in R19 on target cell’s NES case if majority companies would like to do so. 
R19 work scope
Towards R19 work scope, the work should be motivated by potential features that provides more efficient network energy saving gain. To this end, the common channel/signal enhancement could be good starting point as their presence is relatively often and frequent in system and they indeed consume an important share in the overall network energy consumption. Among these, the benefits for SSB/SIB1-less for camping cell has been studied in the study phase. However, due to the concern of non-backward-compatibility, R18 work scope does not include this work. But nevertheless, towards R19, RAN could re-consider SSB/SIB1-less cell for idle/inactive UE and connected UE, with the objective to strive for minimizing the impact for legacy UE.
For R19 work scope on SSB/SIB1-less NES cell, after extensive discussions in RAN#101 meeting, most companies support on demand SSB transmission for SCell for connected UEs and on demand SIB1 transmission is to be considered for idle UEs. In addition, in our view, the on-demand SSB transmission is motivated by the case for SSB transmission adaptation, for example, the SSB transmission with long periodicity is assumed as a default mode and UE may trigger the gNB to switch to a much denser SSB transmission periodicity. Moreover, simplified SSB is not needed to be considered in this scenario, as the basic synchronization can be either provided by the PCell or the default SSB in SCell with long SSB periodicity, thus, the motivation of striving for a new design of simplified SSB is trivial. On the other hand, for the on-demand SIB1 transmission, the SIB1 broadcasting can be switched off as a default status or broadcasted with much large periodicity and the idle UE may request SIB1 via a WUS transmission or the idle UE may obtain the SIB1 message from other cell.  For the work on demand SSB transmission for Scell for connected UE, RAN1, RAN2 and RAN4 are involved and the work can be led by RAN1. For the work on SIB1-less NES cell for idle UEs,  RAN1 and RAN2 are involved and the work can also be led by RAN1. 
Proposal: R19 NES work scope considers the following objectives
· Specify necessary mechanisms to support adaptation of SSB transmission for  Scell for connected UE 
· On-demand SSB signal design 
· Specify necessary mechanisms to support SIB1-less NES cell for idle/inactive UE 
· On-demand SIB1 signal design and/or obtain SIB1 message from other cell
· Study and/or specify scenario 2a for DL+UL SSB less SCell
· Study and if needed, specify any new RF and RRM requirements  
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We have the following proposal:
Proposal: R19 NES work scope considers the following objectives
· Specify necessary mechanisms to support adaptation of SSB transmission for Scell for connected UE 
· On-demand SSB signal design 
· Specify necessary mechanisms to support SIB1-less NES cell for idle/inactive UE  
· On-demand SIB1 signal design and/or obtain SIB1 message from other cell
· Study and/or specify scenario 2a for DL+UL SSB less SCell
· Study and if needed, specify any new RF and RRM requirements  
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