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Introduction
According to the WID for Rel-19 enhancements of NES [1], procedures and signalling methods to support on-demand SIB1 for UEs in idle/inactive mode would be studied.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

In this contribution, our considerations on on-demand SIB1 are made.

Discussion
NES gain with on-demand SIB1
Although on-demand SIB1 has been studied in Release 18 NES SI [2], it is further study in Release 19 NES WI [1]. To start normative work for on-demand SIB1 in release 19, further evaluation for achievable NES gain with on-demand SIB1 is required.
We have evaluated on-demand SIB1 in the case of empty load. In this evaluation, reference configuration set 1 defined in TR 38.864 [2] is used and other simulation parameters are shown in appendix of this contribution. Figure 1 shows NES gain with on-demand SIB1. In the case of SIB1 period = 20, 40, and 160 msec, 47.2%, 30.07%, 7.84% NES gain when Cat 1 BS is assumed and 21.1%, 11.8%, 3.24% NES gain when Cat 2 BS is assumed have been achieved, respectively. Even in 160 msec SIB1 period, certain NES gains could be observed in both Cat 1 BS and Cat 2 and.
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Figure 1: NES gain of on-demand SIB1 in the case of empty load
As a result, since NES gain of on-demand SIB1 for inactive cells has been well observed, we prefer to convert on-demand SIB1 from study into normative work in release 19.
Proposal 1: Support on-demand SIB1 for UEs in idle/inactive mode in Release 19

Signals/channels carrying UL WUS configuration
In the feature lead summary in RAN1#116 [3], it was discussed which channels or message is used for carrying UL WUS configuration.
In an option, the WUS resource could be pre-configured by the specification. The idle mode UE selects resource from the pre-configured RACH resource to transmit the WUS for triggering on-demand SIB1 depending on the detected cell ID/SSB index. Although this option does not require to transmit new configuration before acquiring SIB1, there would be less flexibility for resource allocation. Once the WUS resource would be set, it would be difficult to change UL resource, which may cause forward compatibility problems.
In another option, the WUS resource could be configured by PBCH (using MIB or new information before acquiring the on-demand SIB1). It would work in both multi-cell and standalone scenario and configuring the WUS resource would allow flexible UL resource configuration. On the other hand, there is not enough space to indicate configuration. How to indicate the WUS configuration needs to be further discussed.
As a first sub-option, there is one reserved bit in the current MIB, which could be used for indication of the WUS resource. However, single bit is not enough to indicate the configured WUS resources. As a second sub-option, some fields in the MIB could be reused for indication of the WUS resource if SIB1 configuration is not indicated by the MIB. For example, pdcch-ConfigSIB1 could be one of the candidates fields for reinterpretation to indicate the WUS resource because the states of pdcch-Config have not been fully used for the indication as the MIB does not carry configuration of CORESET#0. As a third sub-option, an extra message, which is different from MIB and carries indication of the WUS resource, could be considered because there is not enough space to indicate configuration in the MIB. It would be possible to carry such extra message by using the PBCH of another SSB such as non-cell defining (NCD) SSB. 
Although it would work in multi-cell scenario only, SIBx (SIB1 or other SIBs) transmitted from Cell A could be also considered as an option. The UE can obtain the UL WUS configuration from these SIBs transmitted from Cell A.
For an inactive mode UE, since the inactive UE had an RRC connection before the UE went to inactive mode, the WUS resource could be configured by RRC message before the UE goes to inactive mode, e.g., in the RRC release message.
Proposal 2: The following channels and messages from which the UE can obtain UL WUS configuration should be studied.
· Predefined configuration
· PBCH on NES Cell
· SIBx of Cell A
· RRC release message

Identification of NES cell
In RAN1#116bis meeting [4], the following agreement for further study on UE identification of NES cell with on-demand SIB1 was made.Agreement
RAN1 to further study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
1. Option 1: By WUS configuration
1. Option 2: By PBCH payload of NES cell 

If indication of NES cell would not be introduced, a UE is not aware of NES cell until the UE fails to acquire SIB1, which causes increasing access latency as well as UE power consumption. Moreover, in legacy behavior, if the UE is unable to acquire SIB1, the UE assume the cell is barred. To avoid such undesirable behavior, the network should indicate which cell is NES cell to UEs before attempting SIB1 reception.
Two options were made in RAN1#116bis meeting agreement. We prefer to indicate at least whether the NES cell is providing SIB1 or not by PBCH payload. UE would request SIB1 if it is indicated as the NES cell is not providing SIB1, UE would attempt to receive SIB1 as legacy behaviour otherwise. Since 1 bit is enough to indicate the information, Sparebit in MIB could be utilized. However, if more information is required for identification of NES cell, WUS configuration can carry the remaining information in addition to PBCH payload.
Proposal 3: Indication of NES cell with on-demand SIB1 should be supported.
· At least indication by PBCH payload of NES cell is supported.
· indication by WUS configuration in addition to PBCH payload can be considered.

On-demand SIB1 monitoring occasions
The following conclusion was captured in chairman’s note of RAN1#116bis meeting [4].Companies to consider the following for future meetings
1. Option 1: SIB1 monitoring occasions within a time window
0. FFS: The starting time and duration of the time window
0. FFS: Interval between two SIB1 monitoring occasions in the time window
0. FFS: How gNB informs UE the details related to the time window
1. Option 2: Periodic SIB1 monitoring occasions until gNB turns off the SIB1 transmission
1. FFS: The staring time of the SIB1 monitoring occasions
1. FFS: How gNB informs UE the SIB1 transmission is turned off
1. FFS: How gNB informs the UE the details related to periodicity
1. Other options are not precluded
1. FFS: Further details on SIB1 monitoring occasions

Regardless of option 1 or option 2 in the above, we should be careful of legacy UE behavior that a UE assumes that a cell is barred if the UE is unable to acquire SIB1. Considering the aspect, from the UE perspective, the starting time and the ending time for SIB1 monitoring should be specified to avoid misalignment between on-demand SIB1 transmission duration from a gNB and on-demand SIB1 reception duration at the UE.
To define the starting time of the SIB1 monitoring, a feedback in response with on-demand SIB1 request (e.g. RAR) would be utilized since the gNB transmits the RAR when the gNB successfully receives PRACH as on-demand SIB1 request. A UE would be able to start on-demand SIB1 monitoring after receiving the RAR which can explicitly or implicitly indicate from when the on-demand SIB1 monitoring is started to the UE.
Proposal 4: RAN1 should consider that the starting time for SIB1 monitoring are specified from the UE perspective.
· The starting time for SIB1 monitoring is determined based on the response with on-demand SIB1 request.

[bookmark: _Hlk47386123]Conclusions
The following proposals were made in this contribution.
Proposal 1: Support on-demand SIB1 for UEs in idle/inactive mode in Release 19
Proposal 2: The following channels and messages from which the UE can obtain UL WUS configuration should be studied.
· Predefined configuration
· PBCH on NES Cell
· SIBx of Cell A
· RRC release message
Proposal 3: Indication of NES cell with on-demand SIB1 should be supported.
· At least indication by PBCH payload of NES cell is supported.
· indication by WUS configuration in addition to PBCH payload can be considered.
Proposal 4: RAN1 should consider that the starting time for SIB1 monitoring are specified from the UE perspective.
· The starting time for SIB1 monitoring is determined based on the response with on-demand SIB1 request.
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Appendix: simulation assumption for evaluation on on-demand SIB1
Table A1 is simulation assumption on-demand SIB1 evaluation.
Table A1: Simulation assumption on on-demand SIB1 evaluation
	Parameters
	Value

	Frequency
	4 GHz

	System bandwidth
	100 MHz

	Subcarrier spacing
	30 kHz

	TDD pattern
	DDDSU

	SSB pattern
	Case C

	Total BS transmit power
	55 dBm

	Total number of Tx RUs
	64

	SSB period
	20 msec

	Setting A: SIB1 period
	20, 40, and 160 msec

	Setting B1: Cell load
	Empty load

	Setting B2: Traffic model
	FTP3

	Setting C: SIB1 PDSCH TDRA (Row index, S, L)
	(1, 2, 12)

	Setting D: CORESET0/SSB mux pattern (controlResourceSetZero, searchSpaceZero)
	(0, 0)

	Setting E: PRACH configuration index
	148

	Setting F: BS power model cat.
	Cat 1/2 BS

	Setting G: Number of SSB beams
	8

	Setting H: NES gain/loss on Cell A
	0% as Option 1+B+X is assumed

	Setting I: On-demand SIB1 transmission rate
	0%
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