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Introduction
In RAN1 #116b meeting, the followings on on-demand SIB1 have been agreed.
	[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

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 contribution, we provide some discussion on on-demand SIB1 for idle/inactive mode UE.
Scenario for on-demand SIB1
In RAN1 #116b meeting, the following scenarios/cases have been agreed for further study.
	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:
· 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



Case 1 is a stand-alone solution, where only the communication between the UE and NES-Cell is needed. Then there may be more power consumption for the NES-Cell compared to Case 2 and Case 3. Case 2 and Case 3 require the Cell A. For Case 3, the UE only needs to communicate with Cell A to acquire the SIB1 for NES-Cell. Therefore, Case 2 require more power for the NES-Cell compared to Case 3. With regard to the deployment scenario and the power balancing between the Cell A and NES Cell, it is necessary to consider all the cases. In addition, Option 2+B+X can also be one case for further study, where the on-demand SIB1 is still transmitted from NES Cell but the request procedure is based on the communication with Cell A.
Proposal 1: Support Case 1/2/3 for on-demand SIB1.
· Study another case of Option 2+B+X

Configuration of UL-WUS
For different cases, the mechanism for UL-WUS configuration can be different. If the UL-WUS is configured by the NES Cell, e.g., Case 1, the NW can provide the configuration of the UL-WUS by a SIB from the NES Cell, which is transmitted less frequently than SIB1. If the UL-WUS is configured by Cell A, e.g., Case 2/3, the NW can provide the configuration of UL-WUS by a SIB from the Cell A. In the MIB from NES Cell, the NW can indicate whether the on-demand SIB1 for the cell is enabled or not by the reserved bit. Then UE can start to monitor the SIB for UL-WUS configuration. 
Proposal 2: Support the NW to provide the UL-WUS configuration by a SIB.
· For Case 1, the SIB is from NES-Cell
· For Case 2/3, the SIB is from Cell A

Regarding the content of the UL-WUS configuration, it depends on where to receive the UL-WUS. If the UL-WUS is received by NES-Cell, e.g., Case 1/2, in addition to the legacy PRACH configuration, the NW should configure the frequency domain resource for the RO based on the SSB bandwidth since the UE has not received any configuration of SIB1, and the NW should also configure the SSB transmission power for the UE to perform the uplink power control. If the UL-WUS is received by Cell A, e.g., Case 3, the NW can configure the UL-WUS based on the legacy PRACH configuration.
Proposal 3: Support the NW to configure the followings for the UL-WUS
· Time-domain resources for each RO
· Frequency-domain resource for each RO
· For case 1/2, the frequency-domain resource configuration is based on the bandwidth of the SSB
· Power control parameters, i.e., P0, power ramping step size
· For case 1/2, the SSB transmission power for NES-Cell should be configured
· Each RO is one-to-one associated with each SSB in the NES Cell (Case 1/2) or Cell A (Case 3)


Procedure for the on-demand SIB1
The procedure for the on-demand SIB1 could be based on the random access procedure. For different cases, the procedure could be different. 
For Case 1, the UE only needs to communicates with the NES-Cell. Therefore, it receives the UL-WUS configuration from the NES-Cell and transmits the PRACH configured as UL-WUS to the NES Cell. Then it receives an RAR from the NES Cell. In the RAR, the NES Cell can transmit a downlink assignment scheduling the PDSCH for on-demand SIB1. Then the UE can start to monitor the PDSCH for on-demand SIB1.
For Case 2, the UE receives the UL-WUS configuration from Cell A. The remaining procedure can be the same as Case 1. 
For Case 3, the UE receives the UL-WUS configuration from Cell A. It transmits the PRACH configured for UL-WUS to Cell A. After receiving the RAR, the UE can report the information for the required NES-Cell to the NW by Msg3, where it may report the PCI for NES-Cell, carrier frequency information for NES Cell, and measurement results for the SSBs in Cell A and NES Cell. Then the Cell A can configure whether the UE should further camp on or connect to the Cell A or NES Cell. If the Cell A decides the UE should camp on or connect to the NES Cell, it can schedule the PDSCH for on-demand SIB1 for the NES Cell in Msg4, otherwise, it may indicate on-demand SIB1 for NES Cell will be transmitted and may further transmit the RRC reconfiguration message.
Proposal 4: Support the following procedure for the UE to transmit the UL-WUS to NES Cell (Case 1 and 2)
· Step 1: UE transmits PRACH for UL-WUS to NES Cell
· Step 2: UE receives a RAR from NES Cell, which configures a DL assignment for on-demand SIB1
· Step 3: UE receives the PDSCH for on-demand SIB1 based on the DL assignment in RAR
Proposal 5: Support the following procedure for the UE to transmit the UL-WUS to Cell A (Case 3)
· Step 1: UE transmits PRACH for UL-WUS to Cell A
· Step 2: UE receives a RAR from Cell A
· Step 3: UE reports the information for the NES Cell by Msg3 to Cell A, including the PCI, carrier frequency information, and the measurement results for the NES-Cell and Cell A SSB
· Step 4: UE receives a Msg4 from Cell A indicating one of the followings
· On-demand SIB1 is not scheduled
· Scheduling information for PDSCH for on-demand SIB1
Conclusion
In this contribution, we provided discussion on on-demand SIB1. Based on the discussion, the following proposals are provided.
Proposal 1: Support Case 1/2/3 for on-demand SIB1.
· Study another case of Option 2+B+X
Proposal 2: Support the NW to provide the UL-WUS configuration by a SIB.
· For Case 1, the SIB is from NES-Cell
· For Case 2/3, the SIB is from Cell A
Proposal 3: Support the NW to configure the followings for the UL-WUS
· Time-domain resources for each RO
· Frequency-domain resource for each RO
· For case 1/2, the frequency-domain resource configuration is based on the bandwidth of the SSB
· Power control parameters, i.e., P0, power ramping step size
· For case 1/2, the SSB transmission power for NES-Cell should be configured
· Each RO is one-to-one associated with each SSB in the NES Cell (Case 1/2) or Cell A (Case 3)
Proposal 4: Support the following procedure for the UE to transmit the UL-WUS to NES Cell (Case 1 and 2)
· Step 1: UE transmits PRACH for UL-WUS to NES Cell
· Step 2: UE receives a RAR from NES Cell, which configures a DL assignment for on-demand SIB1
· Step 3: UE receives the PDSCH for on-demand SIB1 based on the DL assignment in RAR
Proposal 5: Support the following procedure for the UE to transmit the UL-WUS to Cell A (Case 3)
· Step 1: UE transmits PRACH for UL-WUS to Cell A
· Step 2: UE receives a RAR from Cell A
· Step 3: UE reports the information for the NES Cell by Msg3 to Cell A, including the PCI, carrier frequency information, and the measurement results for the NES-Cell and Cell A SSB
· Step 4: UE receives a Msg4 from Cell A indicating one of the followings
· On-demand SIB1 is not scheduled
· Scheduling information for PDSCH for on-demand SIB1
