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1 Introduction
The Rel-18 work item on network energy savings for NR specified techniques primarily for RRC Connected UEs such as SSB-less SCell operation, cell DTX/DRX mechanism, mechanisms to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, CHO procedure enhancement(s) etc. 
Rel-19 work item aims to specify further network energy savings techniques such as on-demand SIB1 transmissions. WID of Rel-19 network energy saving specifies the following objective for on-demand SIB1:
· 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.
In this contribution, we discuss benefits/scenarios and enhancements needed to support on-demand SIB1.
2 Discussion
1 
1.1 
1.2 
SIB1 defines the scheduling of other system information blocks (SIBs) and contains information required for initial access. SIB1 is periodically broadcasted on DL-SCH for UEs in idle/inactive mode. Other SIBs can either be periodically broadcast on DL-SCH or broadcast on-demand on DL-SCH for UEs in idle/inactive mode.
UEs in idle/inactive mode needs SIB1 for cell (re-)selection and upon reception of SI update/ETWS/CMAS notifications. Instead of transmitting SIB1 periodically, SIB1 can be transmitted upon SI update/ETWS/CMAS notifications or based on request from UE upon cell (re-)selection. 
Even though SIB1 can be transmitted on demand, SSBs are periodically transmitted in the cell to enable UEs in idle/inactive mode to detect cell and perform cell (re-)selection. Additionally, gNB needs to monitor requests from UE for on-demand SIB1. So, the network energy savings from on-demand SIB1 may not be significant. 
Observation 1: The energy saving gain of on-demand SIB1 may be limited because of periodic SSB transmission and monitoring of on-demand SIB1 requests from UEs.
On-demand SIB1 may delay SIB1 acquisition for cell (re-)selection. This may further delay acquisition of other SIBs and affect initial access. The delay depends on the design of uplink-wakeup signal for on-demand SIB1 request.
Observation 2: On-demand SIB1 may delay SI acquisition and affect initial access.

Inorder to support on-demand SIB1 the following key aspects needs be addressed:
1. How does UE identify whether the SIB 1 is periodically broadcasted in the cell or provided on-demand?
2. How does UE obtain the configuration of wake-up-signal for on-demand SIB1 request?

Periodic or on-demand SIB1 indication
Inorder to enable UE to identify whether the SIB 1 is periodically broadcasted in the cell or provided on-demand, one or more of the following options can be considered:
1. MIB broadcasted in a cell can indicate whether SIB 1 is provided on-demand or not in that cell
2. SI and/or dedicated signaling in a cell can indicate whether on-demand SIB 1 is supported in another cell.
Proposal 1: RAN2 to discuss mechanism to identify whether the SIB 1 is provided on-demand or not in a cell. 

Configuration of wake-up-signal for on-demand SIB1 request
Inorder to enable UE to obtain the configuration of wake-up-signal for on-demand SIB1 request, one or more of the following options can be considered:
1. Configuration can be fixed/pre-defined.
2. SI and/or dedicated signaling in a cell can provide configuration for another cell
Proposal 2: RAN2 to discuss mechanism to signal configuration of wake-up-signal for on-demand SIB1 request.

On-demand SIB1 request procedure
In the legacy RACH based SI request is used for acquiring on demand SIBs. Instead of designing a new wakeup signal, RACH can be used for on demand SIB1 request. Msg1 based SI request procedure can be the baseline for on-demand SIB1. 
For acquiring the SIB1 of a cell, UE can send Msg1 based SI request to that cell as shown in figure 1. Msg3 based SI request procedure can also be considered if dedicated RACH resource can not be reserved for SIB1 request. However, this may delay SIB1 acquisition.


Figure 1
Proposal 3: RACH is used for on demand SIB1 request. 
Proposal 4: Msg1 based SI request procedure can be the baseline for on-demand SIB1. For acquiring the SIB1 of a cell, UE sends Msg1 based SI request to that cell.
Other options may also be considered such as acquiring the SIB1 of a cell from another cell or applying SIB1 of one cell to another cell to reduce on-demand SIB1 acquisition delay.

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
· c) delays the barring in case SIB1 is not broadcasted.
Proposal 5: 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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3 Conclusion
Observation 1: The energy saving gain of on-demand SIB1 may be limited because of periodic SSB transmission and monitoring of on-demand SIB1 requests from UEs.
Observation 2: On-demand SIB1 may delay SI acquisition and affect initial access.
Proposal 1: RAN2 to discuss mechanism to identify whether the SIB 1 is provided on-demand or not in a cell.
Proposal 2: RAN2 to discuss mechanism to signal configuration of wake-up-signal for on-demand SIB1 request.
Proposal 3: RACH is used for on demand SIB1 request. 
Proposal 4: Msg1 based SI request procedure can be the baseline for on-demand SIB1.
Proposal 5: 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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