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1. Introduction
In RAN2#125bis, the following aspects were agreed to be specified in the on-demand SIB1 work item [1]:
Agreements on on-demand SIB1:
1. At least RAN2 starts scenario 1a (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell). Other scenarios are not excluded.
2. RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1.
3. [bookmark: _Hlk165906155]UL WUS configuration includes at least RACH configuration.
4. A UE needs to know a UL WUS configuration to request SIB1 of which cell.
5. [bookmark: _Hlk165897481]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 behavior if RACH failure of OD-SIB1 request.
In this contribution, we will discuss the scenarios for on-demand SIB1 and the possible procedure based on scenario 1a.
2 Discussion 
2.1 Scenarios for on-demand SIB1
Scenario 1a has been agreed to be included for on-demand SIB1 where Cell A exists to provide the UL WUS configuration for NES UEs to request SIB1. In this contribution, the following terminologies are used:
· Cell A is a cell that transmits its own SIB1 periodically and assists on-demand SIB1 NES Cells to provide the on-demand SIB1 configuration. 
· NES cell is a cell that may transmit SIB1 in response to UL WUS from a UE.
In scenario 1a, the network needs to provide full coverage with Cell A to provide UL WUS configuration for all NES cells.  
[bookmark: _Hlk165970478]Observation 1: To enable on-demand SIB1 NES in scenario 1a, it is necessary to provide full coverage of Cell A to provide UL WUS configuration for all NES cells.
On one hand, it is possible to provide full coverage with Cell A as in scenario 1a to support enable as many NES cells as possible to have the energy saving gain. Whether the NES will be applied depends on the benefits and costs. On the other hand, it will be much simpler and easier from deployment perspective to fulfil network energy saving gain without this restriction, as Standalone case 1 shown in Figure 1 below. 
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Figure 1 Illustrated scenario for NES with/without Cell A
As discussed, the NES could be enabled to have the energy saving gain when the cell load is low or medium. A NES cell with no overlapping coverage with other cells is also typical deployment named Standalone case 2 in Figure 1. For example, indoor antennas provide coverage for indoor users and there are no other sources for the coverage. In this case, RAN2 should further study how to deal with the legacy UE to avoid the coverage holes.
[bookmark: _Hlk166055918]Observation 2: A cell with no Cell A should be able to have energy saving gain when the load is low/medium.
The key issue for standalone NES cell is how to configure UL WUS for the standalone NES cell. RAN1 discussed several options, including configuring PRACH resources by PBCH or fixed PRACH resources which depends on the evaluation of PBCH capacity. This issue is still under evaluation in RAN1 and RAN2 should wait for the progress of RAN1.
[bookmark: _Hlk166225872]Observation 3: It is RAN1 to evaluate and decide how UE obtains the UL WUS configuration from NES cell if there is no Cell A.
Proposal 1: Standalone NES cell without Cell A is also beneficial for network energy saving gain from RAN2 perspective. It is up to RAN1 to evaluate how NES UE obtains the UL WUS configuration through standalone NES cell.
In the following sections 2.2 and 2.3, we focus on scenario 1a to discuss general aspects for on-demand SIB1 procedure.
2.2 Camp on NES cell
2.2.1 Legacy UE
As captured in section 5.2.2.5 of TS 38.331 [2], the UE considers the cell as barred if it is unable to acquire the SIB1 as highlighted in green. 
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Thus, it is possible that some legacy UEs (i.e. UEs not supporting on-demand SIB1) could camp on the NES cell in case they enter the NES cell when SIB1 is broadcasting for receiving the request from NES capable UEs. In other cases, legacy UEs could not camp on the NES cell. 
Observation 4: It is possible for legacy UEs to camp on the NES cell in case the on-demand SIB1 is broadcasting when the legacy UEs need to acquire SIB1. In other cases, legacy UE cannot camp on the NES cell. 
[bookmark: _Hlk165903605]Legacy UEs camping on the NES cell will re-acquire SIB1 whenever the UE does not have a valid version of the stored SIB1 as specified in [2]. The re-acquisition will fail if the SIB1 is not broadcasting as no NES UEs’ request. In this case, these legacy UEs will consider the cell as barred and perform cell re-selection again. The temporary camping introduces unnecessary re-selection for legacy UEs and may lead to traffic delay if the UE has uplink or downlink data to transmit.
Observation 5: Legacy UEs camping on the NES cell will perform unnecessary cell re-selection when the UE needs to re-acquire SIB1 and there is no SIB1 broadcasting.
To unify the action of legacy UEs and avoid unnecessary cell re-selection, it is proposed that legacy UEs are not allowed to camp on the NES cell.
[bookmark: _Hlk166225955]Proposal 2: Legacy UEs are not allowed to camp on the NES cell. RAN2 to discuss how to bar the legacy UEs from camping on the NES cell.
2.2.2 NES Capable UE
A typical deployment for on-demand SIB1 is that the NES cell has overlapping coverage with cell A to offload traffic of Cell A. It is efficient if the UE could camp on NES cell and establish the connection directly when the traffic comes. Or, the network could instruct the NES capable UE to camp on NES cell for possible upcoming traffic to reduce the cell A load. RAN2 may need to study how the cell re-selection criteria could meet the requirements.
NES capable UE could always acquire the latest SIB1 though UL WUS request to decide whether the camping is allowed and it makes camping on NES cell possible.  So, it is proposed that after camping on Cell A first, NES capable UE can camp on NES cell via cell reselection procedure.
[bookmark: _Hlk165985419]Proposal 3: NES capable UE could perform cell reselection from Cell A to NES cell and then camp on the NES cell. RAN2 to study how the cell re-selection criteria support the NES capable UE to camp on NES cell. 
2.2 Overall procedure for scenario 1a
[bookmark: _Hlk166056061]In this section, we take cell re-selection as an example to study the SIB1 acquisition procedure for scenario 1a and list the potential open issues for further study. 
The overall procedure for scenario 1a could be found in Figure 2 below. 
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Figure 2 Overall procedure for scenario 1a
After the NES cell is activated, the procedure starts with the NES capable UE camping on the Cell A, and：
Step1. Cell A sends the UL WUS configuration for NES cell. 
The IDLE/INACTIVE UE may camp on cell A after cell (re)selection and the way to acquire the UL WUS configuration is through SIBx of Cell A where SIBx may be existing SIB or a new SIB for NES. 
RAN2 has agreed that
-	UL WUS configuration includes at least RACH configuration.
-	A UE needs to know a UL WUS configuration to request SIB1 of which cell.
RACH configuration includes a series of parameters for random access and may be updated according to network strategy. The change of UL WUS configuration could be performed on receiving SI change indication to inform the NES capable UEs to acquire the updated configuration.
[bookmark: _Hlk166225991]Proposal 4: RAN2 confirms that UL WUS configuration is transmitted through SIBx of Cell A as the baseline. 
Step2. UE decides to reselect to NES cell. 
The UE performs measurements of the other NR cells. If the NES cell meets the cell reselection criteria, the UE needs to acquire MIB/SIB1 of NES cell to decide whether it could camp on the cell. The UE should trigger the UL WUS to the NES cell to acquire NES SIB1 for camping evaluation.
Step3. On demand SIB1 request. 
Existing Msg1 based on-demand procedure is reused for on-demand SIB1 acquisition procedure where the UE performs random access to request SIB1 and acquire SIB1 after receiving the successful RAR. For OSI, configuration for Msg1 is included in SIB1 as captured from Section 6.3.2 of TS 38.331[2] below.  
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For On-demand SIB1, similar parameters are also necessary to instruct the UE how to send the UL WUS, which includes RACH Occasion, Request Resource and so on.
[bookmark: _Hlk166226011]Observation 6: For Msg 1 based on-demand procedure, the SI-RequestConfig like parameters which includes RACH Occasion, Request Resource are needed to tell UE how to send the UL WUS. 
After sending the UL WUS, the RAR is necessary to keep synchronization between the network and the UE on the SIB1 broadcasting time. It could avoid the unnecessary waiting latency if the network doesn’t detect the SIB1 request and reduce SIB1 broadcasting period for network to broadcast in expected time.
[bookmark: _Hlk166226028][bookmark: _Hlk166056268]Observation 7: RAR could be used to keep synchronization between the network and the UE on the SIB1 broadcasting time to avoid unnecessary waiting latency and reduce SIB1 broadcasting period.
[bookmark: _Hlk166056304]Proposal 5: For Msg 1 based procedure, the UE should monitor the on-demand SIB1 after receiving RAR successfully.
For Msg 3 based on-demand OSI procedure, there is no SI-RequestConfig assigned and the network cannot know the random access for OSI request from MSG1. A CCCH message is constructed to indicate the requested SI. 
The access parameters are included in SIB1 now and the NES capable UE can’t get the parameters to use Msg 3 based on-demand procedure as NES SIB1 will not be send periodically. On option is providing the parameters through SIBx of Cell A which will achieve the same effect with Msg 1 based procedure. From configuration point of view, the difference is configuring SI-RequestConfig similar parameters or generic RACH configure information not specific for NES which may occupy more space of Cell A.  
Observation 8: Msg 3 based on-demand procedure doesn’t request the SI-RequestConfig similar parameters for on-demand SIB1 and the UL WUS parameters will select from generic RACH configure information which will increase the load of Cell A. 
However, RAN1 will further study whether UE request SIB1 to perform random access procedure to make RRC Connection to NES cell. In this case, the Msg 3 based on-demand procedure will be helpful to establish RRC Connection with only one random access procedure with low establishing latency.
Proposal 6: RAN2 study whether Msg 3 based procedure are necessary for SIB1 request procedure to make RRC connection in NES cell.
Step4. On demand SIB1 transmission. 
After receiving UL WUS, the network will send SIB1 as specified in Section 5.2.1 of TS 38.331[2] which could be re-used for on-demand SIB1 transmission.
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[bookmark: _Hlk166226109]Proposal 7: Existing SIB1 transmission scheme is reused for on-demand SIB1 transmission. RAN2 to study when to transmit SIB1 after receiving the request.
Step5. UE camps on NES cell. UEs camping on NES cell may trigger UL WUS to re-acquire SIB1 when the stored SIB1 is invalid, e.g. SIB1 deleted. If the UL WUS configuration has changed, the UE can’t request SIB1 using stored configuration. In this case, the UE needs to reselect to Cell A to get the latest UL WUS configuration first and then go back to NES cell for SIB1. This will introduce unnecessary delay. Thus, the UL WUS configuration should be sent in the NES cell as well to avoid NES UE camping on NES cell to maintain the UL WUS configuration from Cell A.
[bookmark: _Hlk166226126]Proposal 8: The UL WUS configuration should be sent in the NES cell as well to avoid NES UE camping on NES cell to maintain the UL WUS configuration from Cell A.
System information modification scheme is triggered by SI change indication in Short Message and the SI message will be updated in the modification period following the one where SI change indication is transmitted. NES Cell should perform SIB1 update as legacy to adjust the parameters, e.g. configuration parameters, access control. 
[bookmark: _Hlk165970490]Proposal 9: NES cell should support SIB1 update and current SI modification procedure is reused as the baseline of on-demand SIB1 modification procedure.
3 Conclusions
In this contribution, we discussed the on-demand SIB1 scenarios and procedure, and made the following observations and proposals:
Observation 1: To enable on-demand SIB1 NES in scenario 1a, it is necessary to provide full coverage of Cell A to provide UL WUS configuration for all NES cells.
Observation 2: A cell with no Cell A should be able to have energy saving gain when the load is low/medium.
Observation 3: It is RAN1 to evaluate and decide how UE obtains the UL WUS configuration from NES cell if there is no Cell A.
Observation 4: It is possible for legacy UEs to camp on the NES cell in case the on-demand SIB1 is broadcasting when the legacy UEs need to acquire SIB1. In other cases, legacy UE cannot camp on the NES cell.
Observation 5: Legacy UEs camping on the NES cell will perform unnecessary cell re-selection when the UE needs to re-acquire SIB1 and there is no SIB1 broadcasting.
Observation 6: For Msg 1 based on-demand procedure, the SI-RequestConfig like parameters which includes RACH Occasion, Request Resource are needed to tell UE how to send the UL WUS.
Observation 7: RAR could be used to keep synchronization between the network and the UE on the SIB1 broadcasting time to avoid unnecessary waiting latency and reduce SIB1 broadcasting period.
Observation 8: Msg 3 based on-demand procedure doesn’t request the SI-RequestConfig similar parameters for on-demand SIB1 and the UL WUS parameters will select from generic RACH configure information which will increase the load of Cell A.

Proposal 1: Standalone NES cell without Cell A is also beneficial for network energy saving gain from RAN2 perspective. It is up to RAN1 to evaluate how NES UE obtains the UL WUS configuration through standalone NES cell.
Proposal 2: Legacy UEs are not allowed to camp on the NES cell. RAN2 to discuss how to bar the legacy UEs from camping on the NES cell.
Proposal 3: NES capable UE could perform cell reselection from Cell A to NES cell and then camp on the NES cell. RAN2 to study how the cell re-selection criteria support the NES capable UE to camp on NES cell. 
Proposal 4: RAN2 confirms that UL WUS configuration is transmitted through SIBx of Cell A as the baseline. 
Proposal 5: For Msg 1 based procedure, the UE should monitor the on-demand SIB1 after receiving RAR successfully.
Proposal 6: RAN2 study whether Msg 3 based procedure are necessary for SIB1 request procedure to make RRC connection in NES cell.
Proposal 7: Existing SIB1 transmission scheme is reused for on-demand SIB1 transmission. RAN2 to study when to transmit SIB1 after receiving the request.
Proposal 8: The UL WUS configuration should be sent in the NES cell as well to avoid NES UE camping on NES cell to maintain the UL WUS configuration from Cell A.
Proposal 9: NES cell should support SIB1 update and current SI modification procedure is reused as the baseline of on-demand SIB1 modification procedure.
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For SSB and CORESET multiplexing pattern 1, SIB repetition transmission period is 20 ms. For SSB and

CORESET multiplexing pattern 2/3, SIB! transmission repetition period is the same as the SSB period (TS
38.213 [13], clause 13). SIB/ includes information regarding the availability and scheduling (e.g. mapping of
SIBs to SI message, periodicity, Sl-window size) of other SIBs with an indication whether one or more SIBs are
only provided on-demand and, in that case, the configuration needed by the UE to perform the SI request. SIB/
is cell-specific SIB-
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5225 Essential system information missing-
The UE shall: «

1> if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running: «

if the UE is unable to acquire the MIB: «
3> consider the cell as barred in accordance with TS 38.304 [20];

3> perform barring as if infraFregReselection, or intraFreqReselectionRedCap for RedCap UEs, or
intraFreqReselection-eRedCap for RedCap UEs, is set to allowed; «

2> else if the UE is unable to acquire the SZBJ: -
3> consider the cell as barred in accordance with TS 38.304 [20]; -
3> if the UE is a RedCap UE: »
4> perform barring as if infraFreqReselectionRedCap is set to allowed; -
3> else if the UE is an eRedCap UE: »

4> perform barring as if infraFreqReselection-eRedCap is set to allowed: »

3> else: v
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