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Introduction
[bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN1#116bis, following agreements are made on on-demand SIB1 transmission for idle UEs [1]:
	[bookmark: OLE_LINK271]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
Where the options 1/2/A/B/X/Y are defined below:
· On target cell of UL WUS transmission:
· [bookmark: OLE_LINK191]Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A
· On configuration provision for UL WUS transmission
· [bookmark: OLE_LINK192]Option A: UE obtains the UL WUS configuration from NES Cell
· [bookmark: OLE_LINK283][bookmark: OLE_LINK277]Option B: UE obtains the UL WUS configuration from Cell A 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A
Agreement
RAN1 to further study the following UE operation scenarios in the UL WUS design:
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell
[bookmark: _Hlk166187156]Agreement
RAN1 to further study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
· Option 1: By WUS configuration
· Option 2: By PBCH payload of NES cell 
[bookmark: OLE_LINK34]Agreement
[bookmark: OLE_LINK28][bookmark: OLE_LINK24]Companies to report at least the following key settings used in the evaluation/simulation of achievable NES gain with on-demand SIB1 in idle/inactive mode
· Setting A: SIB1 period (20ms/40ms/160ms)
· Setting B1: Cell load (Empty/low/medium)
· Setting B2: Traffic model
· Setting C: SIB1 PDSCH time domain resource index in 38.214 Table 5.1.2.1.1-2
· Setting D: CORESET0/SSB multiplexing pattern including controlResourceSetZero (index) in 38.213 Table 13-6, and searchSpaceZero (index) in 38.213 Table 13-11
· Setting E: PRACH configurations (including PRACH configuration index in 38.211 Table 6.3.3.2-3) for WUS and initial/random access
· Setting F: Cat1/Cat2 BS
· Setting G: Number of SSB beams
· Setting H: NES gain/loss on Cell A
· Setting I: On-demand SIB1 transmission rate (how often UE requests on-demand SIB1)
Agreement
For further study of the NES gain/loss evaluation assumption on Cell A with on-demand SIB1 on NES cell for idle/inactive mode UE,
· Assume the following for network energy evaluation of Cell A in FR1:
· Company to report among empty/low/medium cell load as defined in 38.864
· Same Cat BS as the Non-NES cell
· 30kHz SCS, DDDSU TDD pattern
·  Same SSB period as the Non-NES cell and company to report SIB1 period
· Same number of SSBs in a SSB burst as the Non-NES cell with SSB pattern case C
· 20ms PRACH configuration periodicity for WUS and/or initial access RACH and company to report RACH configuration index in 38.211 Table 6.3.3.2-3
· Same SSB/CORESET0 multiplexing pattern and same SIB1 PDSCH time domain resource allocation as the Non-NES cell
· Same traffic model as the Non-NES cell
· Companies to report the assumption of WUS configuration provision or UL WUS monitoring or on-demand SIB1 transmission on Cell A if Case 2 (Option 1+B+X) or Case 3 (Option 2+B+Y) is considered
Agreement
For UL WUS design for SIB1 request, at least dedicated PRACH resource is the assumption for further study in RAN1
· FFS: Details on time, frequency, and/or PRACH preamble resources for UL WUS
· FFS: whether RACH resource for SIB1 request could be used for an initial access procedure and/or an on-demand SI procedure
Companies to consider the following for future meetings
· Option 1: SIB1 monitoring occasions within a time window
· FFS: The starting time and duration of the time window
· FFS: Interval between two SIB1 monitoring occasions in the time window
· FFS: How gNB informs UE the details related to the time window
· Option 2: Periodic SIB1 monitoring occasions until gNB turns off the SIB1 transmission
· FFS: The staring time of the SIB1 monitoring occasions
· FFS: How gNB informs UE the SIB1 transmission is turned off
· FFS: How gNB informs the UE the details related to periodicity
· Other options are not precluded
· FFS: Further details on SIB1 monitoring occasions
Agreement
Conditions for triggering UL WUS transmission is up to RAN2. Any related work in RAN1 to be triggered by RAN2 LS. Send an LS to RAN2. Final LS in R1-2403779.


In this paper, we share the view on on-demand SIB1 transmission for idle UEs for network energy saving.
Discussions
Cell deployment for on-demand SIB1 transmission
In RAN#116, two kinds of cells (Cell A and NES Cell) were defined for further discussion.
	Agreement
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


In addition, following 3 cases are specified for further study.
· Case 1: Option 1+A+X 
· Case 2: Option 1+B+X
· Case 3: Option 2+B+Y
Where the options 1/2/A/B/X/Y are defined below:
· On target cell of UL WUS transmission:
· Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A
· On configuration provision for UL WUS transmission
· Option A: UE obtains the UL WUS configuration from NES Cell
· Option B: UE obtains the UL WUS configuration from Cell A 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A
This kind of discussion has been discussed also in RAN2 in parallel and RAN2 has agreed following [2]:
1. 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.
Although down-selection of the cases may not be needed at this stage, Case 2 should have priority for the consideration to align with RAN2 consideration.
Proposal 1: For the study of on-demand SIB1 procedure, Case 2 (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell) should be considered as first priority which align with RAN2 consideration.
UE identification of NES cell with on-demand SIB1
In RAN1#116bis, two options for UE identification of NES cell with on-demand SIB1 were agreed for further study.
	Agreement
RAN1 to further study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
· Option 1: By WUS configuration
· Option 2: By PBCH payload of NES cell


Firstly, SIB1 status may be changed from on-demand to broadcast due to system load increase and vice versa. The SIB1 status can be exchanged between gNBs via Xn interface and be sent to the UE in Cell A explicitly/implicitly. However, the cell reselection may happen at any time, then it is hard to make sure the UE derives the latest SIB1 status of NES cell in Cell A when the UE reselects to NES cell. In our understanding, when the UE reselects to NES cell, the UE needs to acquire MIB. Then the UE can check whether SIB1 is on-demand or not by PBCH payload of NES cell at the same time to avoid SIB1 status mismatching between gNB and UE. If SIB1 is on-demand, the UE requests SIB1. If SIB1 is broadcast, the UE acquires SIB1 as legacy. 
Proposal 2: Before the UE acquires SIB1 in NES cell for camping on the NES cell, the UE checks whether SIB1 is on-demand or not based on MIB of the NES cell.
On the other hand, when on-demand SIB1 is not being transmitted, Rel-19 NES-non-capable UEs need to be aware of the cell is barred. Simple approach is to set cell barring information in MIB to barred. However, in current specification, NTN-capable UE ignores cell barring information configured by MIB and follow cell barring information configured by SIB1. Therefore, how to bar NTN UEs needs to be clarified. The possible approach is the relying on SIB1 detection failure procedure or use of reserved codepoint in MIB contents (i.e. failure of MIB contents acquisition).
Proposal 3: RAN1 discuss how to indicate that the cell is barred for Rel-19 NES-non-capable UEs (esp. NTN UE) when SIB1 is not being transmitted.
Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: For the study of on-demand SIB1 procedure, Case 2 (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell) should be considered as first priority which align with RAN2 consideration.
Proposal 2: Before the UE acquires SIB1 in NES cell for camping on the NES cell, the UE checks whether SIB1 is on-demand or not based on MIB of the NES cell.
Proposal 3: RAN1 discuss how to indicate that the cell is barred for Rel-19 NES-non-capable UEs (esp. NTN UE) when SIB1 is not being transmitted.
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