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1	Introduction
[bookmark: _Ref178064866]At RAN#102 meeting, the WID of “enhancement of network energy saving for NR” was agreed and the work item scope regarding on demand SIB1 is showed below. 
	2. Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
· Triggering method by uplink wake-up-signal using an existing signal/channel.
· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105




At the RAN1-116 meeting, the following initial agreements about on-demand SIB1 were achieved.
	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
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studies the following options.
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 
Other options are not precluded

R1-2401662	FL summary 2 for on-demand SIB1 in idle/inactive mode	Moderator (MediaTek)
[bookmark: OLE_LINK190]Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded

Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.

Agreement
For the study of on-demand SIB1 for idle/inactive mode UE, RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported including associated details.




In this contribution, we provide our views on the scenarios/use cases, RAN2 spec impacts and high-level solutions based on the RAN2#125 bis agenda.
2	Discussion
1. Scenarios of on demand SIB1
[bookmark: P2]SIB1 defines the scheduling of other system information blocks and contains information required for initial access. Before UE camping on a cell, it performs cell search, and cell selection during which it reads the SIB1 for the cell selection criteria. The UE determines to camp on the cell once the cell selection criteria is met. After the UE camps on the cell, it uses the scheduling information obtained from SIB to monitor other relevant SI, such as the UE needs to obtain SIB2, SIB3, SIB4 for cell reselection. When the idle UE perform initial access to a cell, it needs the RACH configuration that obtained from SIB1 to send the PRACH and also to monitor the RAR from NW. Based on the purpose of SIB1, we analysed the following scenarios.

Scenario 1: initial cell selection, UE is trying to camp on a cell
We think this is the most complicated scenario. If the cell does not broadcast SIB1, the UE lacks of critical information about the cell, apart from MIB. The absence of SIB1 may lead to long time for the UE to identify a suitable cell for camping. The method by which the UE can acquire SIB1 needs to be discussed carefully.
Scenario 2: cell reselection, UE camped on a cell, would perform cell reselection to other cells
In this scenario, the UE has already camped on a cell, which means it has the SIB1 information of the current camp on cell. However, as the cell quality deteriorates, such as via UE mobility, the UE needs to seek for another cell for cell reselection. It is possible that the cell that the UE reselected offers better quality but does not broadcasting its SIB1. Consequently, the UE needs to request an on-demand SIB1 of the reselected cell.
Scenario 3: initial access, UE wants to perform initial access to a cell which does not broadcast SIB1
This scenario assumes that the network allows the UE to camp on a cell that does not broadcast SIB1. When the UE performs initial access to the cell, it lacks the necessary configuration to access the cell. Therefore, a mechanism is needed to assist the UE in acquiring the SIB1.
We think all those 3 scenarios needs to be considered during the discussion.
Proposal 1: There are 3 scenarios that needs to be considered and discussed, initial cell selection, cell selection, initial access.
2. RAN2 spec impacts and high-level solutions.
Scenario 1 only assume one cell to provide UE information. Given the UE can only acquire MIB of the cell and the limitation of MIB reserved bits which makes it hard to provide more information about the on-demand SIB1, the specification impact will be significant. Therefore, we suggest excluding scenario 1 and allow the UE to always camp on a cell that can either broadcast SIB1 or provide SIB1 via other help.
Proposal 2: Excluding single cell which does not provide/broadcast SIB1 due to the significant spec impact.
Proposal 3: For initial cell selection, UE always camp on to a cell that can broadcast SIB1.
For scenario 2, the UE is able to obtain the SIB1 of the cell it is currently camping on, but requires the SIB1 of other cells to enable cell reselection to a cell with better quality. For a cell that does not broadcast SIB1, there are several potential solutions to provide the UE with on-demand SIB1 with the assistance of the current camping on cell. we can align the discussion in RAN2 by using the same assumption agreed in the last RAN1 meeting. 
-	Cell A/non NES cell/anchor cell: 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
Potential solution 1: Cell A/non NES cell/anchor cell: piggybacks NES Cell’s SIB1 to the UE. Cell A/non NES cell/anchor cell: indicates to the UE that it has NES Cell’s SIB1 information, but not broadcasting the NES Cell’s SIB1 from Cell A’s energy saving perspective. Once Cell A/non NES cell/anchor cell: receives the request for NES cell from the UE, it starts broadcasting/sending the NES cell’s SIB1 to the UE.
Potential solution 2: Cell A/non NES cell/anchor cell: informs the UE that it can help trigger the NES cell to broadcast its SIB1. The UE sends wake up signal to Cell A/non NES cell/anchor cell: to request NES cell’s SIB1. Once Cell A/non NES cell/anchor cell: receives the request, it informs NES Cell to broadcast its SIB1, and the UE waits for the SIB1 
Potential solution 3: Cell A/non NES cell/anchor cell:provides the UE with the Wake-up signal configuration that it can transmit directly to the NES cell. when the UE needs to obtain the SIB1 from NES cell, it transmits the wake-up signal directly based on the configuration. 

Scenario 3 is similar as scenario 2, the UE will need some assistances to obtain the NES cell’s SIB1 or obtain the wake-up signal configuration to request the on-demand SIB1. The 3 potential solutions listed for scenario 2 can be used for scenario 3 as well.
Proposal 4: For scenario 2 and 3, RAN2 discuss the feasibility of the 3 potential solutions.
1. UE sends WUS to Cell A/non NES cell/anchor cell to request NES Cell’s SIB1, Cell A/non NES cell/anchor cell piggyback NES Cell’s SIB1 to the UE
2. UE sends WUS to Cell A/non NES cell/anchor cell to request NES Cell’s SIB1 from Cell A/non NES cell/anchor cell, UE receives NES Cell’s SIB1 from NES Cell.
3. UE obtains the WUS configuration of NES Cell from Cell A/non NES cell/anchor cell and sends WUS to NES Cell directly, then receive the NES cell SIB1 from the NES cell.  
Based on the above analysis, addressing the on-demand SIB1 from the NES cell within a single cell presents complexity. A more straightforward approach would be to involve a multiple cell scenario where one cell assists the other, simplifying the specification process for Rel-19. 

Proposal 5: RAN2 consider the multiple cells scenarios for on-demand SIB1 for idle UE 
3	Conclusion
We make the following observations and proposals:
Proposal 1: There are 3 scenarios that needs to be considered and discussed, initial cell selection, cell selection, initial access.

Proposal 2: Excluding single cell which does not provide/broadcast SIB1 due to the significant spec impact.
Proposal 3: For initial cell selection, UE always camp on to a cell that can broadcast SIB1.
Proposal 4: For scenario 2 and 3, RAN2 discuss the feasibility of the 3 potential solutions.
1. UE sends WUS to Cell A/non NES cell/anchor cell to request NES Cell’s SIB1, Cell A/non NES cell/anchor cell piggyback NES Cell’s SIB1 to the UE
2. UE sends WUS to Cell A/non NES cell/anchor cell to request NES Cell’s SIB1 from Cell A/non NES cell/anchor cell, UE receives NES Cell’s SIB1 from NES Cell.
3. UE obtains the WUS configuration of NES Cell from Cell A/non NES cell/anchor cell and sends WUS to NES Cell directly, then receive the NES cell SIB1 from the NES cell.   
Proposal 5: RAN2 consider the multiple cells scenarios for on-demand SIB1 for idle UE
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