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

Agreement
For further study of achievable NES gain with on-demand SIB1 for idle/inactive mode UE, 
· [bookmark: OLE_LINK185][bookmark: OLE_LINK188]Assume the following for network energy evaluation of non-NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· [bookmark: OLE_LINK189]Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case A: 20ms SSB period with 20ms SIB1 period; 
· Case C: 20ms SSB period with 160ms SIB1 period;
· Case D: 20ms SSB period with 40ms SIB1 period;
[bookmark: OLE_LINK186]Note: Other SSB/SIB1 periodicity assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms or 160ms PRACH monitoring period
· Assume the following for network energy evaluation of NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case 1: 20ms SSB period with no SIB1 transmitted; 
Note: Other SSB/SIB1 assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms/160ms UL WUS monitoring period
· Note: SSB/CORESET0 multiplexing pattern 1 is used

[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.

Agreement
[bookmark: OLE_LINK163]For the further study on UL WUS configuration among the following options:
· Option 1: Pre-defined UL WUS configuration
· Option 2: UL WUS configuration that applies to multiple NES cell 
· Option 3: UL WUS configuration that applies to a single NES cell





In this contribution, we provide some discussion on on-demand SIB1 for idle/inactive mode UE.
Scenario for on-demand SIB1
For NES, the NW may not transmit SIB1 for some cells. Then the UE may transmit a request, e.g., UL-WUS, to the NW to request the SIB1 for a cell. There can be the following scenarios as shown in Figure 1:
· Scenario 1: UE receives the configuration of UL-WUS from the target cell and transmits the UL-WUS to the target cell
· Scenario 2: UE receives the configuration of UL-WUS from an assistance cell and transmits the UL-WUS to the target cell
· Scenario 3: UE receives the configuration of UL-WUS from an assistance cell and transmits the UL-WUS to the assistance cell
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Figure 1: Scenarios for on-demand SIB1
All the scenarios above should be valid scenarios for potential deployment. Therefore, for on-demand SIB1, all the scenarios above should be supported..
Proposal 1: Support all the following scenarios for on-demand SIB1
· Scenario 1: UE receives the configuration of UL-WUS from the NES Cell and transmits the UL-WUS to the NES Cell
· Scenario 2: UE receives the configuration of UL-WUS from Cell A and transmits the UL-WUS to the NES Cell
· Scenario 3: UE receives the configuration of UL-WUS from Cell A and transmits the UL-WUS to the Cell A

Configuration of UL-WUS
It has been agreed that the UL-WUS should be based on PRACH. Then one RO can be associated with one SSB. The NW can configure the frequency and time domain resource for each RO. However, since the UE has not received the SIB1, it cannot identify the bandwidth for the BWP. Therefore, the NW may configure the frequency-domain resource for each RO based on the frequency domain resource for the SSB. Since the UL-WUS is an uplink signal, the NW also needs to configure the power control related parameters, e.g., P0, SSB transmission power, power ramping step size and so on.  
Proposal 2: Support the NW to configure the followings for the UL-WUS
· Time-domain resources for each RO
· Frequency-domain resource for each RO based on the frequency domain resource for the SSB
· Power control parameters, i.e., P0, SSB transmission power, power ramping step size
· Each RO is one-to-one associated with each SSB in the NES Cell

Then the next potential issue is how to transmit the configuration of the UL-WUS. Since the UL-WUS should be used by the UE in idle/connected mode, one potential way is to transmit the configuration from SIB, which can be a dedicated SIB for UL-WUS configuration. With regard to different scenarios, the SIB for UL-WUS configuration can be transmitted from either Cell A or NES Cell. When the SIB is transmitted from the NES Cell, the NES Cell can transmit it less frequently than SIB1 for power reduction.
Proposal 3: Support to provide the UL-WUS configuration by a dedicated SIB
· The SIB can be transmitted from either Cell A or NES Cell

UL-WUS transmission
There can be the following options for the target cell for SIB1 transmission:
· Option 1: The target cell does not transmit SIB1
· Option 2: The target cell transmits SIB1 associated with a subset of SSBs
For Option 1, the UE can request the SIB1 if it decides to connect the target cell. For Option 2, the UE can request the SIB1 if it fails to decode the SIB1 from the target cell successfully. Thus, for option 2, the UE may try to decode SIB1 within a certain time and can transmit the request of SIB1 if it fails to decode the SIB1 within the certain time. 
The UE can retransmit the UL-WUS if it fails to receive the SIB1 within a prohibit time. The NW may also configure the maximum number of retransmissions of the UL-WUS. If the UE retransmits the UL-WUS too many times, but still fails to receive the SIB1, it can try to connect to another cell.
Further, whether the UE needs to request the on-demand SIB1 for the NES Cell also depends on whether the UE has already obtained the same SIB1 or not. Therefore, as shown in Figure 2, another condition to determine whether to transmit the UL-WUS for on-demand SIB1 is whether the UE has obtained the same SIB1 or not.
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Figure 2: UL-WUS based on the SIB1 status
Proposal 4: Support the UE to transmit the UL-WUS to request the SIB1 for a NES Cell if the following conditions are identified:
· Condition 1: The UE fails to decode SIB1 from the target cell within a certain time
· Condition 2: A prohibit timer for UL-WUS transmission expires
· Condition 3: The number of retransmissions of UL-WUS does not exceed the maximum number of retransmissions
· Condition 4: The target cell is not barred
· Condition 5: UE has not obtained the same SIB1 for the NES Cell

Procedure for the on-demand SIB1
The procedure for the on-demand SIB1 could be based on a random access procedure. However, it depends on where to transmit the PRACH. If the UE transmits the PRACH to the Cell A, the UE may need to further report the requested NES cell information to the NW, including the PCI, carrier information and the requested SSB QCLed with the SIB1. The UE may transmit such information by the Msg3. After receiving the Msg4, the UE can start to monitor the on-demand SIB1.
If the UE transmits the PRACH to the NES Cell. Then the NES cell can transmit the RAR scheduling the PDSCH for SIB1. Thus, the NES cell can transmit a DL assignment for the PDSCH for SIB1 by the RAR. Then the UE can start to receive the scheduled PDSCH for SIB1.
Proposal 5: Support the following procedure for the UE to transmit the UL-WUS to Cell A
· 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, and the requested SSB to be QCLed with the PDCCH/PDSCH for the on-demand SIB1
· Step 4: UE receives a Msg4 from Cell A
· Step 5: UE starts to monitor the PDCCH/PDSCH for on-demand SIB1 from NES Cell
Proposal 6: Support the following procedure for the UE to transmit the UL-WUS to NES Cell
· 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
Conclusion
In this contribution, we provided discussion on on-demand SIB1. Based on the discussion, the following proposals are provided.
Proposal 1: Support all the following scenarios for on-demand SIB1
· Scenario 1: UE receives the configuration of UL-WUS from the NES Cell and transmits the UL-WUS to the NES Cell
· Scenario 2: UE receives the configuration of UL-WUS from Cell A and transmits the UL-WUS to the NES Cell
· Scenario 3: UE receives the configuration of UL-WUS from Cell A and transmits the UL-WUS to the Cell A
Proposal 2: Support the NW to configure the followings for the UL-WUS
· Time-domain resources for each RO
· Frequency-domain resource for each RO based on the frequency domain resource for the SSB
· Power control parameters, i.e., P0, SSB transmission power, power ramping step size
· Each RO is one-to-one associated with each SSB in the NES Cell
Proposal 3: Support to provide the UL-WUS configuration by a dedicated SIB
· The SIB can be transmitted from either Cell A or NES Cell
Proposal 4: Support the UE to transmit the UL-WUS to request the SIB1 for a NES Cell if the following conditions are identified:
· Condition 1: The UE fails to decode SIB1 from the target cell within a certain time
· Condition 2: A prohibit timer for UL-WUS transmission expires
· Condition 3: The number of retransmissions of UL-WUS does not exceed the maximum number of retransmissions
· Condition 4: The target cell is not barred
· Condition 5: UE has not obtained the same SIB1 for the NES Cell
Proposal 5: Support the following procedure for the UE to transmit the UL-WUS to Cell A
· 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, and the requested SSB to be QCLed with the PDCCH/PDSCH for the on-demand SIB1
· Step 4: UE receives a Msg4 from Cell A
· Step 5: UE starts to monitor the PDCCH/PDSCH for on-demand SIB1 from NES Cell
Proposal 6: Support the following procedure for the UE to transmit the UL-WUS to NES Cell
· 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
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