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1. Introduction
[bookmark: _Hlk525462591]Initial discussion on NES work item phase took place at RAN3#119. In this paper we monitor progress in other WGs, and provide way forward in areas where RAN3 can progress at current stage.

2. Discussion
2.1 Cell DTX/DRX enhancement

No agreements were taken at RAN3#119. Progress in RAN1 and RAN2 was as follows:

The latest RAN1#112 3GPP outcome meeting concerning cell DTX/DRX enhancement:
· RAN1 continues discussion on the at least following physical layer related aspects of cell DTX/DRX aspects​
· physical layer signals/channels and procedures expected to be impacted during non-active periods of cell DTX/DRX ​
· consider impact to at least KPIs from the SI when physical layers/signals/channels are impacted by cell DTX/DRX​
· Further discussions on other aspects are not precluded​
​
  The latest RAN2 #112 3GPP outcome meeting concerning cell DTX/DRX enhancement:
· There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
· Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
This means in practice that from RAN3 point of view the discussion status in RAN1/RAN2 is identical to last meeting. The level of actual inter-cell interference during non-active periods within the cell DTX/DRX pattern will depend on RAN2 and RAN1’s further agreements in relation to the scenarios listed above. We also expect that RAN2 will inform RAN3 about any additional purpose of the required inter-node signalling, e.g., whether such signalling would also be needed for configuration of UE measurement gaps. 

Based on the above, continued discussions are needed in RAN2 and RAN1 to sort out which of the four cell DTX/DRX scenarios to be supported. Agreements from RAN1 and RAN2 will provide guidance on the extent of information and signalling procedures needed between gNBs, e.g. definition of patterns for cell DTX and/or cell DRX.

Proposal 1: RAN3 to await RAN2 and RAN1 decisions relative to cell DTX/DRX before proceeding on details on signalling procedures and message content (cell DTX and/or DRX pattern definition).


2.2 Inter-node beam deactivation and activation
In the reference deployment of neighbouring gNBs, gNB-1 and gNB-2, the sequence of events foreseen would be as below
1. gNB-2 deactivating one or more SSB beams in one or more of its cells (e.g., for energy saving purposes), and it informs the gNB-1 about the deactivation information. 
2. gNB-1 subsequently determining that it would require one or more of those deactivated SSB beams in one or more cells in gNB2 to be re-activated. This could be for the purposes of offloading some UEs from its own overloaded cells.
In step 1, we believe that it would be the relevant gNB-DU in gNB-2 that indicates the SSB beam(s) deactivation to gNB-CU-CP (over F1) which indicates the same to gNB-1’s gNB-CU-CP (over Xn). This can be done via existing IEs in F1AP (Coverage Modification Notification IE) and XnAP (Coverage Modification List IE). These IEs can be enhanced with cause information ‘energy saving’.
Proposal 2: Use legacy F1AP and XnAP legacy IEs enhanced with cause information ‘energy saving’ to notify deactivation decision
In step 2, the reactivation request could be triggered by the same gNB-DU in gNB-2 itself (or) gNB-CU-CP of gNB-2 over F1 or gNB-CU-CP of gNB-1 over Xn (and then over F1 within gNB-2). 
We believe that in both steps, the gNB-DUs of gNB-1 has no direct role to play (i.e., it does not need to indicate about the deactivation of SSB beams in gNB-2 or it wouldn’t be initiating the request of the re-activation)
The gNB-CU-CP of gNB-1 is aware of the neighbouring node\(s) information, and it is in better position to request for SSB beam activation than its own gNB-DUs.
Proposal 3: The gNB-DUs of neighbouring gNB need not be informed of the deactivation of SSB beam/s in a gNB and they are not needed to initiate the beam/s re-activation request.
On Xn, we propose to enhance the Cell Activation procedure to additionally support activation of beams.
Proposal 4: Enhance the XnAP Cell Activation procedure to additionally support activation of beams.
We have submitted a corresponding XnAP CR to this meeting in [1].
2.3 Enhancements on restricting paging in a limited area
Discussions at RAN3#119 raised several questions related to paging within a limited number of SSB beams within a cell, e.g. the origin of the energy saving effects and their relation to paging load and knowledge of stationary UEs. Another question related to feasibility of the proposed functionality considering RAN2 specification TS 38.304 clause 7.1:
“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.”
Similarly, for Paging Early Indication (PEI), TS 38.304 clause 7.2.1 indicates:
“The UE monitors one PEI occasion per DRX cycle. A PEI occasion (PEI-O) is a set of PDCCH monitoring occasions (MOs) and can consist of multiple time slots (e.g. subframes or OFDM symbols) where PEI can be sent (TS 38.213 [4]). In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.”
Restricting paging to a single or a limited number of beams within a cell will lead to that the conditions from TS 38.304 copied above are not fulfilled from network point of view. We therefore believe that further analysis by RAN2 is needed, and propose to send an LS to RAN2.

Proposal 5: Send LS to RAN2 for analysis of potential impact of restricting paging to a single or a limited number of beams within a cell on conditions described in their specification.

A draft LS corresponding to proposal 5 is provided in annex of this paper.
3. Conclusion
We have proposed:
Proposal 1: RAN3 to await RAN2 and RAN1 decisions relative to cell DTX/DRX before proceeding on details on signalling procedures and message content (cell DTX and/or DRX pattern definition).

Proposal 2: Use legacy F1AP and XnAP legacy IEs enhanced with cause information ‘energy saving’ to notify deactivation decision
Proposal 3: The gNB-DUs of neighbouring gNB need not be informed of the deactivation of SSB beam/s in a gNB and they are not needed to initiate the beam/s re-activation request.
Proposal 4: Enhance the XnAP Cell Activation procedure to additionally support activation of beams.
Proposal 5: Send LS to RAN2 for analysis of potential impact of restricting paging to a single or a limited number of beams within a cell on conditions described in their specification.

A draft LS corresponding to proposal 5 is provided in annex of this paper.
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Title:	[Draft] LS on Paging Enhancements for Network Energy Saving
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1. Overall Description:
RAN3 currently works on paging enhancements as described in TR 38.864 clause 6.5.4 and has noticed that restricting paging to a single or a limited number of beams within a cell will lead to different paging messages being transmitted by the different beams of a cell in multi-beam operation. 
RAN3 additionally observes:
TS 38.304 clause 7.1:
“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.”
TS 38.304 clause 7.2.1:
“The UE monitors one PEI occasion per DRX cycle. A PEI occasion (PEI-O) is a set of PDCCH monitoring occasions (MOs) and can consist of multiple time slots (e.g. subframes or OFDM symbols) where PEI can be sent (TS 38.213 [4]). In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.”
RAN3 would like to ask RAN2 on guidance on whether RAN3’s ongoing work on paging enhancements leading to different paging messages being transmitted by the different beams of a cell in multi-beam operation could be impacted by RAN2’s specification.

2. Actions:
To RAN2 : 	RAN3 kindly asks RAN2 about guidance on whether RAN3’s ongoing work on paging enhancements leading to different paging messages being transmitted by the different beams of a cell in multi-beam operation could be impacted by RAN2’s specification.

3. Dates of Next TSG-RAN WG3 Meetings:
3GPP TSG RAN WG3#120		22 - 26 May, 2023			Incheon, Korea
3GPP TSG RAN WG3#121		21 - 25 August, 2023			Toulouse, France


