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1	Introduction
[bookmark: _Toc474247438]The following scenario was discussed in detail in the RAN3 #123-bis meeting:
· Discussion focused on definition of one of the possible scenarios, named scenario 1: UE obtains the UL WUS configuration from Cell A, and transmits UL WUS to NES Cell
· UL WUS configuration is sent from NES Cell to Cell A via Xn, e.g., before entering on-demand SIB1 mode in the NES Cell or when the UL WUS configuration is changed
· Other identified open points:
· [bookmark: _Hlk165633005]Meaning of the terms “activation/deactivation of on demand SIB1” and any state changes related to NES. 
· SIB1 status indication exchange over Xn
· Overall F1 impact: which node decides UL WUS configuration and on-demand SIB1?
· Support of signalling over NG interface if Xn is not available?
The following agreement was made in the RAN2 #125bis:
Agreement: At least RAN2 starts scenario 1a (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell). Other scenarios are not excluded.
The following agreement was made in the RAN1 #116-bis:
Agreement: 
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 focuses its studies on the following cases:​
Case 1: Option 1+A+X ​
Case 2: Option 1+B+X​
Case 3: Option 2+B+Y
Case 2 had the most support, where
· Option 1: UE transmits UL WUS to NES Cell
· Option B: UE obtains the UL WUS configuration from Cell A 
· Option X: UE receives on-demand SIB1 from NES Cell 
We further discuss the solution considerations based on the above agreements.
2	Discussion
In RAN3 #123-bis, there was an inconclusive discussion on the meaning of the terms “activation/deactivation of on demand SIB1”, any states related to NES and the state change description. We look at this topic below.
The default state is where SIB1 is normally scheduled and is broadcast periodically as per that scheduling.
The on demand SIB1 state is where the SIB1 is not scheduled by default and is hence, not broadcast periodically. It is broadcast only when the UE requests for the SIB1. However, the MIB is scheduled and broadcast periodically as per that scheduling.
Putting these together, one could define the following cell states
· On demand SIB1 activated – SIB1 is broadcast only when requested by the UE and MIB is scheduled/broadcast periodically.
· On demand SIB1 deactivated – Both MIB and SIB1 are scheduled normally and broadcast periodically based on their scheduling.
The cell switch off state is where the cell is shutdown and hence, there is no MIB and SIB1 broadcast. The UE doesn’t see any SSB in the cell. It is important to note that this is different from the “On demand SIB1 deactivated” state as defined above.
These states and their transitions could be represented as in Fig.1.



Figure 1 : NES Cell State Transitions
The new state transitions proposed are
· On demand SIB1 activated to On demand SIB1 deactivated
· The main processing here is to schedule SIB1 normally in the MIB and start broadcasting the SIB1 as per that scheduling.
· On demand SIB1 deactivated to On demand SIB1 activated
· The main processing here is to stop scheduling SIB1 in the MIB and then stop broadcasting SIB1
· SIB1 shall be broadcasting only when it is requested using a WUS
· On demand SIB1 activated to Cell Switch Off
· The main processing here would be to stop broadcasting the MIB, release all the cell level resources and shutdown the cell. 
Proposal-1 : Discuss and agree on the proposed NES cell states, their meaning and state transitions.
RAN1#116 (February 2024) made the following assumptions for the purpose of discussion:
For discussion purpose, the following assumption will be used in RAN1
· Cell A: A cell that is periodically transmitting at least its own SIB1
· NES Cell: A cell that may transmit SIB1 transmission in response to UL WUS from a UE



Figure 2: On-demand SIB1 mechanism as discussed by RAN1.
A pre-Rel-19 UE is able to determine from the MIB that the cell is not broadcasting SIB1. Such UE will therefore not perform reselection towards a NES cell using on-demand SIB1, at least in periods when the cell is not transmitting SIB1. A cell using on-demand SIB1 will therefore in practical scenarios not be used by the NG-RAN for idle-mode load balancing and pre-Rel-19 UEs cannot help to discover such cells for ANR. However other impacts to UEs will first need clarification in RAN2, e.g.:
· How a Rel-19 UE can detect that the cell is a NES cell with on-demand SIB1 operation? 
· Whether a UE is allowed to camp on a NES cell with on-demand SIB1 operation.
Still, due to impact on ANR and idle-mode load balancing, both under the responsibility of the gNB-CU-CP in case of split architecture, it seems clear already at this stage that activation and deactivation of the on-demand SIB1 operation, including SIB1 transmission activation/deactivation, needs to be under control of the gNB-CU-CP. Accordingly, gNB-CU-CP shall indicate the SIB1 status change indication over Xn too in cases where the NES cell and cell A happen to be in 2 different NG-RAN nodes.
Proposal 2: In case of split architecture, the gNB-CU-CP serving the NES cell decides activation and deactivation of the on-demand SIB1 operation, as well as SIB1 transmission activation/deactivation. In cases where the cell A and NES cell happen to be 2 different NG-RAN nodes, the gNB-CU-CP of the NES cell indicates the SIB1 status change over Xn to the gNB-CU-CP of the cell A.
Further, as per the cited agreements in RAN2 and RAN1, the WUS and on-demand SIB1 are associated with a given NES Cell. Since all cell level are maintained at the gNB-DU in the current split architecture, we propose that the WUS configuration and on-demand SIB1 information be maintained at the gNB-DU
Proposal 2 : In case of split architecture, the gNB-DU hosting the NES cell shall own and maintain the WUS configuration and on-demand SIB1 information
Based on the previous agreements and the proposals above, a signalling flow for the WUS configuration and on demand SIB1 activation handling for the case where the NES cell and cell A are in different NG-RAN nodes could be visualized as below.



Figure 3 : WUS Configuration & OD-SIB1 Activation Handling

Proposal 3 : Discuss the proposed solution for Xn and F1 signalling to support on demand SIB1 and WUS configuration
In case there is no Xn interface between two NG-RAN nodes, the alternative would be to share this information over NG and then route it through the AMF. In case the AMF instances are different for the 2 NG-RAN nodes, an additional hop would also be involved (N21 or SBI based Namf interface). This is feasible, but we believe this to be a topic of lower priority.
Proposal 4 : Postpone the discussion on NG based signalling till all the other aspects of the Xn based solution are covered and agreed upon.
3	Conclusions
Proposal-1 : Discuss and agree on the proposed NES cell states, their meaning and state transitions.
Proposal 2 : In case of split architecture, the gNB-DU hosting the NES cell shall own and maintain the WUS configuration and on-demand SIB1 information
Proposal 3 : Discuss the proposed solution for Xn and F1 signalling to support on demand SIB1 and WUS configuration
Proposal 4 : Postpone the discussion on NG based signalling till all the other aspects of the Xn based solution are covered and agreed upon.
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