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1	Introduction
In this paper, we try to discuss the NES related issues related network energy saving. 
2	Discussion
In the last RAN3 meeting, it has been agreed to support the beam level activation over Xn and F1. 
	Support beam level activation over Xn and F1.



With respect to which Xn and F1 signalling should be used, there are two options, either introduce new signalling dedicated for beam activation, or indicates the beam activation request in existing signalling. In our understanding requesting beam activation can be regarding as part of cell activation procedure. For instance, when requesting the peer NG-RAN node to activate a cell that has been deactivated, the initiating NG-RAN node may at the same time indicate which beams should be activated as well. In this sense, we believe it is appropriate to extend the legacy cell activation related signalling to support beam activation request. 
More specifically, NG-RAN node can request beam activation over Xn interface using the XnAP CELL ACTIVATION REQUEST message. In CU DU split architecture, CU can request DU to activate certain beams using the F1AP F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE, and GNB-CU CONFIGURATION UPDATE messages. 
[bookmark: _Toc131711807][bookmark: _Toc131711888][bookmark: _Toc131756759][bookmark: _Toc131756822]Beam activation can be considered as part of the cell activation operation.
[bookmark: _Toc131756817]Over XnAP interface, gNB can request beam activation of neighbour gNB for certain cell(s) in the CELL ACTIVATIO NREQUEST message. 
[bookmark: _Toc131756818]Over F1AP interface, gNB CU can request beam activation of gNB DU for certain cell(s) in F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE, and GNB-CU CONFIGURATION UPDATE messages

In the previous RAN3 meetings, it has been discussed and assumed that the exchange on the NES state or more granular cells status information depends on the definition on RAN1/RAN2 discussion. 
	WA: The inter-node exchange on the NES states or more granular cells status information if defined by RAN1/RAN2 is needed if the benefits are confirmed. The detailed NES state or more granular information is pending to other groups. 
On the exchange NES state over network interfaces, RAN3 can further work pending on other group decision at normative phase. 



On the one hand, we agree that if RAN1/RAN2 will formally define cell NES state(s) in the specification, RAN3 should follow and use the definition agreed by RAN1/RAN2. On the other hand, even if RAN1/RAN2 does not formally define any cell NES state(s) at the end, we believe it is still beneficial to exchange NES states between network nodes from RAN3 point of view. 
Because if a cell is operating in NES state(s) due to energy saving demand, it means the cell cannot support the same amount of UL/DL traffic as in normal non-NES state. Being aware that a neighbour gNB cell is operating in NES state(s), a gNB may not handover a UE that has high on-going UL/DL traffic to that NES cell. Besides, a gNB may not request a neighbour gNB cell to activate (many) beams if the neighbour gNB cell is decided to operate in NES state(s). 
[bookmark: _Toc127451252][bookmark: _Toc131711808][bookmark: _Toc131711889][bookmark: _Toc131756760][bookmark: _Toc131756823]gNB can decide HO and beam activation request considering if the neighbor gNB cell is operating in NES state(s).
[bookmark: _Toc131756819]Even if RAN1/RAN2 does not provide firm definition of NES state(s), RAN3 considers it still beneficial to exchange NES state(s) information between gNBs.

In CU/DU split architecture, if CU decides to reduce the gNB energy consumption, it may request DU to request some cells in NES state. In our understanding, configurations related to NES (e.g., DTX/DRX and SSB) shall be decided by DU, thus CU cannot generate and provide detailed NES configuration to DU. Instead, CU can indicate DU to operate the cell in a certain NES state. 
[bookmark: _Toc131756820]gNB CU can request gNB DU to operate a cell in a certain NES state(s) using some NES state(s) indication.

With respect to whether gNB DU can trigger the NES state operation, in our understanding, it should be supported since gNB DU has better knowledge on the radio resource usage and the energy consumption on the radio side. On the other hand, it should be finally decided by CU. In other word, gNB DU can send its preference to operate a cell in NES state, while gNB CU can accept or reject. 
	No consensus on the TP on the increased autonomy for gNB-DU. RAN3 can further work on the increased autonomy for gNB-DU pending on development of other NES techniques at normative phase



[bookmark: _Toc131756821]gNB DU can send its preference to gNB CU about operating a certain cell in NES state, while gNB CU can accept or reject. 
 
3	Conclusion
Based on the discussion above, we observe:
Observation 1	Beam activation can be considered as part of the cell activation operation.
Observation 2	gNB can decide HO and beam activation request considering if the neighbor gNB cell is operating in NES state(s).


Based on the discussion above, we propose:
Proposal 1	Over XnAP interface, gNB can request beam activation of neighbour gNB for certain cell(s) in the CELL ACTIVATIO NREQUEST message.
Proposal 2	Over F1AP interface, gNB CU can request beam activation of gNB DU for certain cell(s) in F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE, and GNB-CU CONFIGURATION UPDATE messages
Proposal 3	Even if RAN1/RAN2 does not provide firm definition of NES state(s), RAN3 considers it still beneficial to exchange NES state(s) information between gNBs.
Proposal 4	gNB CU can request gNB DU to operate a cell in a certain NES state(s) using some NES state(s) indication.
Proposal 5	gNB DU can send its preference to gNB CU about operating a certain cell in NES state, while gNB CU can accept or reject.
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