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1 Introduction
RAN2 discussed procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode in RAN2#125bis and following agreements were made:
· At least RAN2 starts scenario 1a. Other scenarios are not excluded.
· Scenario 1a: configuration for requesting SIB1 of Cell B is received from Cell A, SIB1 request is transmitted on Cell B and SIB1 is received from Cell B. 
· RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1. 
· UL WUS configuration includes at least below information: RACH configuration 
· A UE needs to know a UL WUS configuration to request SIB1 of which cell. 
· Existing Msg 1 based on-demand procedure is reused for on-demand SIB1 acquisition procedure. 
· FFS on Msg 3. 
· FFS if / when the UE monitors the OD-SIB1 upon reception of RAR.
· FFS: whether introduce specified UE behaviour if RACH failure of OD-SIB1 request.
· The UE first should acquire valid SIB1 (e.g. via SIB1 request) for camping to NES cell (if the UE knows the cell doesn’t broadcast SIB1 and supports on-demand SIB1).
In this contribution, we discuss further details to support on-demand SIB1.
2 Discussion
1 
1.1 
1.2 
2.1 Scenarios
RAN2 has agreed to at least study the scenario (shown in figure 1) where, UE obtains the SIB1 request configuration of Cell B from Cell A, UE sends SIB1 request to Cell B based on the SIB1 request configuration and acquires SIB1 of Cell B from Cell B upon sending the SIB1 request.


Figure 1
Instead of sending the SIB1 request to Cell B, SIB1 of Cell B can be directly obtained from Cell A. Cell A can provide SIB1 of Cell B as a container in a new SIB (say SIB X of Cell A). UE can request for SIB X using the legacy SI request mechanism. This does not require introduction of new SIB1 request configuration and SIB1 request.


Figure 2
Proposal 1: RAN2 to consider the scenario where SIB1 of Cell B can be directly obtained from Cell A; Cell A provides SIB of Cell B as a container in a new SIB (say SIB X of Cell A); UE requests for SIB X using the legacy SI request mechanism.

2.2. Further details of Scenario 1a (i.e. scenario agreed in RAN2#125bis)
Signaling mechanism for SIB1 request configuration
UE obtains SIB1 request configuration of Cell B from Cell A. SIB1 request configuration can transmitted by Cell A in system information. Dedicated signalling can also be considered but it would require UE to be in RRC_CONNECTED to receive the SIB1 request configuration. 
Proposal 2: SIB1 request configuration is transmitted in system information. FFS dedicated signaling.
Timing for SIB1 request configuration acquisition
While the UE is camped on Cell A, at some point in time, UE needs to acquire SIB1 request configuration for Cell B from Cell A.
· Option 1: UE acquires when UE intends to perform cell reselection to Cell B
· Option 2: UE acquires after it camps to Cell A and reacquires the configuration, if updated (based on SI change notification).

Option 2 seems better in terms of latency to reselect/camp on Cell B.
Proposal 3: RAN2 to discuss and agree on one of the following for acquiring SIB1 request configuration of Cell B from Cell A:
· Option 1: UE acquires when UE intends to perform cell reselection to Cell B
· Option 2: UE acquires after it camps to Cell A and reacquires the configuration, if updated (based on SI change notification).

Dynamic switching between periodic broadcast and on demand
UE has acquired the SIB1 request configuration of Cell B from Cell A. Cell B is the highest ranked cell for cell reselection. Before acquiring SIB1 of Cell B for reselection, does UE need to check if SIB1 is currently being broadcasted or provided on demand in Cell B. Note that it is possible that even though SIB1 request configuration of Cell B is received, Cell B may be currently broadcasting SIB1. In legacy, a cell supporting on demand SI request can dynamically switch between periodic broadcast and on demand SI transmission. UE checks the broadcast status bit to determine whether to transmit SI request or not.
Proposal 4: RAN2 to discuss whether a Cell for which SIB1 request configuration is available, can periodically broadcast SIB1 or not.
Proposal 5: If UE has SIB1 request configuration of a Cell, RAN2 to discuss whether UE needs to check if SIB1 is currently being broadcasted or provided on demand for that cell before requesting SIB1 of that cell.

Msg3 based SIB1 request
In legacy Msg3 based SI request procedure was supported to avoid reservation of RACH resources for several SI messages. While reservation of RACH resources is reduced, Msg3 based SI request procedure increases overall latency of SI acquisition due to more steps and contention. Msg3 based SI request procedure is not applied to MSI (minimum system information). SIB1 is an essential SI and acquisition delay should be minimized.
RAR/SIB1 request ack
RAN2 assumes that RACH procedure is reused for UE to request on-demand SIB1. For legacy SI request procedure, RAR serves as an acknowledgment of reception of SI request. RAR is also key element of random access procedure. If RAR is not received, UE ramps up the transmission power and retransmits the preamble.
If RAR/SIB1 request ack is not supported, UE has monitor SIB1 in SIB1 transmission period after transmitting the SIB1 request. SIB1 transmission period is 160ms with upto 8 repetitions within the transmission period. If UE fails to receive in this transmission period, UE needs to retransmit request again. This delays the SIB1 acquisition.
Proposal 6: RAR is supported for RACH based SIB1 request procedure. UE monitors for SIB1 after receiving RAR. If RAR is not received, UE retransmits the preamble as in legacy.
If random access procedure intiated for SIB1 request is unsuccessfully completed (after transmitting preamble preambleTransMax times), SIB1 acquisition is considered failed. In legacy, if UE is unable to acquire SIB1 in a cell, UE bars the cell. Similar approach can be applied for on demand SIB1 acquisition failure.
Proposal 7: If random access procedure intiated for SIB1 request is unsuccessfully completed (after transmitting preamble preambleTransMax times), SIB1 acquisition is considered failed and UE bars the Cell.
UL carrier for SIB1 request
Cell which supports on demand SIB1 can be configured with both SUL and NUL. So SIB1 request needs to be supported for both SUL and NUL. UE should select the UL carrier before transmitting SIB1 request.
Proposal 8: SIB 1 request is supported for both SUL and NUL.
SIB1 request configuration
In release 18, RACH configuration for early TA acquisition of neighboring cells was introduced. This can be used as baseline for RACH configuration for SIB1 request procedure. Early TA acquisition is based on PDCCH order and SSB/UL carrier is indicated in PDCCH order, rsrp-ThresholdSSB and rsrp-ThresholdSSB-SUL are not included in RACH configuration for early TA acquisition. However, these are needed for SIB1 request configuration for UE to select SSB/Ul carrier. SIB1 request configuration should atleast include the following:
RACH parameters:
· FrequencyInfoUL
· rach-ConfigGeneric
· bwp-GenericParameters
· ssb-PerRACH-Occasion
· prach-RootSequenceIndex
· prach-SubcarrierSpacing
· n-TimingAdvanceOffset
· rsrp-ThresholdSSB
· rsrp-ThresholdSSB-SUL
· ra-SearchSpace
SIB1 request resources (similar to legacy SI request)
· sib1-RequestPeriod
· ra-PreambleStartIndex 
· ra-AssociationPeriodIndex
· ra-ssb-OccasionMaskIndex

Proposal 9: SIB1 request configuration include SIB1 request resources (similar to legacy SI request): sib1-RequestPeriod, ra-PreambleStartIndex, ra-AssociationPeriodIndex and ra-ssb-OccasionMaskIndex.

2.3 Cell barring aspects
On-demand SIB1 affects legacy UEs. Legacy UEs (i.e. UEs not supporting on-demand SIB1) cannot camp on cell providing SIB1 on-demand (i.e. not broadcasting SIB1). Legacy UEs can bar the cell based on a) cellBarred bit set to barred in MIB or b) based on no SIB1 indication via ssb-SubcarrierOffset in MIB or c) based on failure to acquire SIB1. 
· a) will require additional barring bit to bar the on-demand SIB1 capable UE

· b) will require additional configuration to signal RMSI (SIB1) occasions to receive SIB1 upon sending on demand SIB1 request. For example, search space zero and coreset zero would need to be signalled in SIB1 request configuration.
· c) delays the barring in case SIB1 is not broadcasted.
[bookmark: _GoBack]Network can also include cells supporting on demand SSB to list of excluded cells.

Proposal 10: RAN2 to discuss how to bar only the Legacy UEs (i.e. UEs not supporting on-demand SIB1) from camping on cell providing SIB1 on-demand.
2 
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3 Conclusion
Proposal 1: RAN2 to consider the scenario where SIB1 of Cell B can be directly obtained from Cell A; Cell A provides SIB of Cell B as a container in a new SIB (say SIB X of Cell A); UE requests for SIB X using the legacy SI request mechanism.
Proposal 2: SIB1 request configuration is transmitted in system information. FFS dedicated signaling.
Proposal 3: RAN2 to discuss and agree on one of the following for acquiring SIB1 request configuration of Cell B from Cell A:
· Option 1: UE acquires when UE intends to perform cell reselection to Cell B
· Option 2: UE acquires when it camps to Cell A and reacquires the configuration, if updated (based on SI change notification).

Proposal 4: RAN2 to discuss whether a Cell for which SIB1 request configuration is available, can periodically broadcast SIB1 or not.
Proposal 5: If UE has SIB1 request configuration of a Cell, RAN2 to discuss whether UE needs to check if SIB1 is currently being broadcasted or provided on demand for that cell before requesting SIB1 of that cell.

Proposal 6: RAR is supported for RACH based SIB1 request procedure. UE monitors for SIB1 after receiving RAR. If RAR is not received, UE retransmits the preamble as in legacy.

Proposal 7: If random access procedure intiated for SIB1 request is unsuccessfully completed (after transmitting preamble preambleTransMax times), SIB1 acquisition is considered failed and UE bars the Cell.
Proposal 8: SIB 1 request is supported for both SUL and NUL.

Proposal 9: SIB1 request configuration include SIB1 request resources (similar to legacy SI request): sib1-RequestPeriod, ra-PreambleStartIndex, ra-AssociationPeriodIndex and ra-ssb-OccasionMaskIndex.

Proposal 10: RAN2 to discuss how to bar only the Legacy UEs (i.e. UEs not supporting on-demand SIB1) from camping on cell providing SIB1 on-demand.
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