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Introduction
In RP-232745 [1], the potential objectives for Rel-19 Network Energy Saving work item have been provided for discussion. During the email discussion, he moderator from RAN #101 also provided a draft to formulate the initial version of the WID objectives. In this contribution, we provide our considerations for the objectives.
Discussion 

In Rel-18 NES SI phase, Technique #A-1 Adaptation of common signals and channels as well as Technique A-5 Adaptation of SSB/SIB1 including on-demand SSB/SIB1 has received extensive study with considerable NES gain (TR38.864). Reducing common signal transmissions from network would have large impact on UE initial access behaviors, access latency, UE complexity increase, and power consumption for initial cell search. 

It is understood that the Rel-18 NES WI focused on the enhancement for CONNECTED mode UEs, therefore, there is quite some need to enhance for IDLE/INACTIVE UEs for larger network energy saving gain. However, it should also be noted that the enhancements should avoid impact on UE initial cell search procedures and limit the impact on UE power consumption and complexity. 

Therefore, we suggest two design principles for Rel-19 NES enhancements:

Principle 1: Rel-19 NES enhancements should avoid impact on UE initial cell search procedures, i.e., SSB adaptation or SSB/SIB1-less transmission should be limited to non-initial access carriers/cells, which implies CA scenario. 

Principle 2: Rel-19 NES enhancements should avoid increase of power consumption and complexity at UE which can strive for mutual power saving between network and UE. 

Based on the above principle, we provide our views on WID objectives as follows: 

Regarding the on-demand SSB objective, The scenario for the on-demand SSB could be an inter-band CA or an intra-band non-colocated CA where the sync cannot be obtained from the anchor cell.  We also consider it important that the on-demand SSB can be triggered not only for synchronization/measurement after the SCell is configured, but also for neighbor cell measurement before the SCell is configured (when network relies on UE measurement report to determine the SCell configuration), in order to assist network configuration of SCell in a more efficient and smart way. Moreover, in order to reduce UE measurement window, the on-demand SSB patterns could be adapted by a more compact pattern, which would give benefits for both network and UE in energy saving perspective.

Proposal 1: Support on-demand SSB transmission not only for synchronization/measurement after SCell is configured but for neighbor cell measurement before SCell is configured for RRC_CONNECTED UE. 

Proposal 2: Support SSB pattern adaptation for SCell operation based on triggering by network.

For the adaptation of common signals/channels, considering the SSB transmission would have large impact on UE initial cell search and that 160ms periodicity is already supported in current spec. We would like to limit the SSB adaptation for SCell operation only. 
Proposal 3: SSB pattern and periodicity adaptation is limited to SCell operation only. 
For the other channels like PRACH and paging, the adaptation for IDLE/INACTIVE UEs could be considered jointly with cell DTX/DRX mechanisms to limit the impact on UE initial cell search procedures. In addition, for paging enhancement for network energy saving should support the R17 UE power saving feature including PEI indication. Due to concern on limited TU, Cell DTX/DRX in Rel-18 is restricted to be only applicable to UE(s) in RRC_CONNECTED state. We think it considerably limits NES gain because gNB still needs to wake up during Cell DTX/DRX inactive duration, due to reception of RACH, and transmission of paging and SIB for UE(s) in RRC_IDLE/RRC_INACTIVE state.

Proposal 4: Adaptation of PRACH and Paging can be jointly considered with cell DTX/DRX mechanism for IDLE/INACTIVE UEs. 

Proposed Objectives

The proposed objectives of the work item based on the email discussion are as following:

Proposal 5: The following is considered as work item objective for Rel-19 Network Energy Saving

Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode with intra-band/inter-band CA. [RAN1/2/3/4]

Specify adaptation of time-domain SSB patterns for on-demand SSB transmission triggered by network, including adapting time-domain positions (periodicity and time resource locations within a period), and the number of SSBs within a period.

Note: on-demand SSB transmission is used by UE for SCell time/frequency synchronization, SCell L1 measurements, SCell/neighbor-cell L3 measurements and SCell activation, and is supported for FR1 and FR2.
Specify procedures and signaling method(s) to support on-demand SIB1 for UEs in IDLE/INACTIVE mode. [RAN1/2/3]

Specify triggering method(s), e.g. uplink wake-up-signal using an existing signal/channel, etc.
Specify support for SIB1-less operation for non-anchor NES cell for UEs in IDLE/INACTIVE mode. [RAN2/1/3]

UE access from SIB1-less non-anchor NES cell, for which the SIB1 for non-anchor NES cell is carried on an anchor cell.

Paging for non-anchor NES cell is transmitted on an anchor cell.
Specify support for Cell DRX/DTX for UEs in IDLE/INACTIVE modes limiting to the adaptation of the following signal/channel transmissions: [RAN2/1/3/4]

Adaptation of PRACH
Adaptation of paging (e.g. occasions, periodicity)

Conclusion

Proposal 1: Support on-demand SSB transmission not only for synchronization/measurement after SCell is configured but for neighbor cell measurement before SCell is configured for RRC_CONNECTED UE. 

Proposal 2: Support SSB pattern adaptation for SCell operation based on triggering by network.

Proposal 3: SSB pattern and periodicity adaptation is limited to SCell operation only. 

Proposal 4: Adaptation of PRACH and Paging can be jointly considered with cell DTX/DRX mechanism for IDLE/INACTIVE UEs.

Proposal 5: The following is considered as work item objective for Rel-19 Network Energy Saving

Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode with intra-band/inter-band CA. [RAN1/2/3/4]

Specify adaptation of time-domain SSB patterns for on-demand SSB transmission triggered by network, including adapting time-domain positions (periodicity and time resource locations within a period), and the number of SSBs within a period.

Note: on-demand SSB transmission is used by UE for SCell time/frequency synchronization, SCell L1 measurements, SCell/neighbor-cell L3 measurements and SCell activation, and is supported for FR1 and FR2.
Specify procedures and signaling method(s) to support on-demand SIB1 for UEs in IDLE/INACTIVE mode. [RAN1/2/3]

Specify triggering method(s), e.g. uplink wake-up-signal using an existing signal/channel, etc.

Specify support for SIB1-less operation for non-anchor NES cell for UEs in IDLE/INACTIVE mode. [RAN2/1/3]

UE access from SIB1-less non-anchor NES cell, for which the SIB1 for non-anchor NES cell is carried on an anchor cell.

Paging for non-anchor NES cell is transmitted on an anchor cell.

Specify support for Cell DRX/DTX for UEs in IDLE/INACTIVE modes limiting to the adaptation of the following signal/channel transmissions: [RAN2/1/3/4]
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