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1   Introduction
For solutions to support NES feature, the technical issues were categorized and things to study were classified at the last RAN2 meeting [1]. Based on the results of the last meeting, the following proposals were made through the email discussion [Post119-e][313][NES] Details of solutions [2].
[image: image1.png]Proposal: RAN2 will continue studying the following aspects:
1) Common signals related:
1-1) SSB/SIB/Paging-less (multi-carrier case is studied first)
1-2) On-demand SSB/SIBI (e.g., triggered by WUS)
1-3) Extended SSB/SIBI perior

ity
2) Group signalling/configuration related:
2-1)Group HO/CHO
22)NW DTX/DRX
2-3)BWP adaptation

3) Cell selection/reselection.





2   Discussion

NW DTX/DRX feature is one of the most suitable solution to support NES, and detailed schemes for NW DTX/DRX feature can be determined only by RAN2 discussion. NW DTX/DRX may be achieved in implementations using current UE DRX function, but in that case the NES gain may be limited. NW DTX/DRX may operate per UE group or per NW node (e.g., BWP, antenna, TRP or cell). In order to minimize the impact on the legacy UE, NW DTX/DRX operation per UE group may be considered. That is, if the NW DTX/DRX feature is applied to the groups of only NES capable UEs except for the legacy UE group, the influence on the legacy UE could be reduced. However, the UE group-based NW DTX/DRX operation may not substantially obtain the energy saving performance of the NW node.
Although the NW DTX/DRX triggering condition and the initiation decision are NW implementation matters, signalling for delivering related control information for NW DTX/DRX support to the UE is required. The signalling to support the DTX/DRX feature can be divided into transmission of configuration information and notification of DTX/DRX execution time. The configuration information for NW FTX/DRX can be delivered to all UEs in the service area regardless of the UE's connection state using system information. NW DTX/DRX operation should be performed when the load status of the NW node is low. However, since the UE cannot know the load status of the NW node, it is essential to introduce signalling to notify the UE of NW DTX/DRX execution in a timely manner even if the UE has obtained the configuration information. If the NW DTX/DRX feature operates on a UE group basis, the signalling to inform NW DTX/DRX execution may be increased or more complex than in the case of node-specific DTX/DRX. 
In order to sufficiently obtain the NES gain with a relatively low signalling cost, it is reasonable to operate NW DTX/DRX function in a Node-specific manner. For the signalling for NW DTX/DRX, the configuration information may apply a common signalling message using system information. In addition, the information indicating the execution time of NW DTX/DRX may apply a common signalling scheme using a procedure for notifying the current SI change. A dedicated control message can optionally be used to signal the UE in the RRC CONNECTED state for indication of NW DTX/DRX execution. In addition, in order to timely notify the DTX execution, the indication signalling for NW DTX/DRX execution may be considered a common MAC CE rather than an RRC message.
Proposal 1: Introduce Node-specific NW DTX/DRX (e.g., BWP, antenna, TRP or cell).
Proposal 2: Introduce a common signalling for NW DTX/DRX.

NW DTX/DRX feature may operate by combining DTX and DRX like the current UE DRX function, but a method of separately supporting the NW DTX function and the NW DRX function may also be considered. NW DTX function may determine whether to perform DTX operation of the NW node according to the NW DTX period based on the load status of the NW node and the NW side information without receiving assistance information from the UE. NW DRX operation may increase the access delay of the UE, but may improve the energy saving performance by reducing unnecessary blind decoding of the NW node. 
If NW DRX function is performed by aligning the PRACH resource with the NW DRX on-duration, the NES performance can be improved without increasing the UE access delay. In addition, if the PRACH procedure is applied to wake up the NW DTX/DRX operation, additional WUS introduction is not required. Depending on the NW decision, therefore, it should be allowed to configure the DTX and DRX behaviour separately. If the DTX/DRX on-duration is not aligned with the PRACH resource in a coupled manner using the same DTX/DRX cycle, the NW node's reception operation for the PRACH resource should be allowed. For example, when the DTX/DRX on-duration and the PRACH resource overlap, the NW node may perform a reception operation on the PRACH resource.
Proposal 3: Allow to configure DTX and DRX separately.
Proposal 4: Apply PRACH to wake up the NW DTX/DRX.
3   Conclusion
This document describes the operation and signalling of the NW node to support the NW DTX/DRX feature, and suggests to adopt the following proposals.
Proposal 1: Introduce Node-specific NW DTX/DRX (e.g., BWP, antenna, TRP or cell).

Proposal 2: Introduce a common signalling for NW DTX/DRX.

Proposal 3: Allow to configure DTX and DRX separately.
Proposal 4: Apply PRACH to wake up the NW DTX/DRX.
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