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1. Introduction
The R18 NES WI is completed in RAN3 in last meeting and in TS38.473, a Cells Allowed to be Deactivated List IE is added in the GNB-CU CONFIGURATION UPDATE message for SSB deactivation purpose. If this IE is existed in the message, the gNB-DU shall, if supported, consider that it is allowed to deactivate the SSB beams within the indicated cells for network energy optimization purpose[1]. 
In the above statement, it mentions that some SSB beams in gNB-DU can be deactivated, however, there is still no clear description on this operation and this is captured as a leftover issue from the WI.
The SSB level deactivation discussion can be continued by contribution driven in R18.[2]
This contribution continuous discusses the above open issues on SSB beam deactivation especially the operation between CU and DU, and also provides the detailed specification changes.
2. Discussion
2.1 Non-split architecture
For NG-RAN nodes, especially in the capacity layer, some SSB beams with it can be deactivated if there is no load or low load for a period of time. For example, if gNB monitors that the traffic load with a cell is lower than a threshold which lasts for some period of time, gNB can trigger deactivation of some SSB beams with that cell to save power. After a hysteresis time to handle the affected UEs, e.g. to handover some UEs to other cells, or to switch beams for some UEs, the SSB beams that required to be deactivated are turned into deactivated mode.
In order to meet the power saving requirement, the beam status change between activated and deactivated cannot be too frequent, otherwise, the operation may finally consume more power. Therefore, the deactivated SSB beams should stay in deactivated mode for a period of time without the need to change back to activated mode.
Then after the required minimum deactivated time, as stated in TS38.300, the SSB beams within the cell which are deactivated can be requested to be switched on by a neighboring NG-RAN node, e.g. in coverage level.
The above described operation on SSB beam deactivation can be based on gNB implementation.
2.2 Split architecture
In the split architecture, DU also follows the same SSB beam deactivation operation as described above for gNB in non-split architecture. However, taking into account the function split rationale between CU and DU, even though DU can deactivate SSB beams by itself, its operation still needs controlled by CU to some extent.
Since CU is the centralized unit and runs the RRC layers, it controls the operation of several DUs connected to it. Besides, CU holds the connections with neighboring nodes and has the knowledge about status of cells and beams served by other DUs or neighboring gNBs, it is beneficial that CU can control the beam deactivation operation in the connected DUs in order to avoid any interference issue or coverage issue. For example, CU needs to configure DUs the required information on SSB beam deactivation operation, including the followings:
· Load threshold: the maximum load that DU can consider to deactivate some SSB beams, which can be indicated in percent.
· Time to trigger beam deactivation: duration during which load threshold should be satisfied in order to trigger deactivation, which can be in second level, e.g. 0-5 seconds.
· Deactivation hysteresis: used within the entry condition of an event triggered beam deactivation condition in milliseconds level, which allows the DU to offload the affected UEs.
· Deactivation timer: duration during which beam to stay in deactivated in order to avoid frequent status change, which should be in minutes level, e.g. 0-5 minutes.
Also considering the above reason, DU needs to inform CU its SSB beam status regularly, so CU may configure DU the reporting cycle in advance.
These beam deactivation configuration can be sent from CU to DU by e.g. adding a beam deactivation assistance information in the GNB-CU CONFIGURATION UPDATE message. 
Proposal 1: To add beam deactivation assistance information, including load threshold, time to trigger beam deactivation, deactivation hysteresis, deactivation timer, SSB beam status reporting cycle, in the GNB-CU CONFIGURATION UPDATE message. 
The related CR to TS38.473 based on the above proposals are in [3]. 
Proposal 2: To agree CR to TS 38.473 on beam deactivation assistance information in [3].
Similar as the procedure in section2.1, if traffic load on some cells with DU meets the beam deactivation requirements, which means lower than the Load threshold lasting for enough time to trigger beam deactivation, DU trigger to deactivate some beams. After a period of defined hysteresis which can allow DU to complete the handover or beam switch of all the affected UEs, DU deactivates the these specific beams. DU may indicate CU about the beam deactivation status periodically, and CU can store the beam status information of this DU as a reference for further beam activation and for inter-CU coordination. DU needs to stay in deactivated at least until the Deactivation timer expires. 
3. Proposals
In this contribution we analyzed the open issue for SSB beam deactivation in both non-split and split architecture, and the following proposals were drawn from the analysis.
Proposal 1: To add beam deactivation assistance information, including load threshold, time to trigger beam deactivation, deactivation hysteresis, deactivation timer, SSB beam status reporting cycle, in the GNB-CU CONFIGURATION UPDATE message. 
Proposal 2: To agree CR to TS 38.473 on beam deactivation assistance information in [3].
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