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1. Introduction
[bookmark: Proposal_Pattern_Length]This document identifies RAN2 areas of interest/work for the following objective of R19 NES WID [1] and also, provides a summary overview of key points for RAN2 to consider from previous RAN1 agreements/discussion.
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 
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
1. Discussion
Justification
RAN1 plans to perform evaluation to discuss the benefit to define this feature. From RAN2 point of view, we understand that on demand SIB1 is beneficial feature to save network energy in combination with other Rel-19 NES techniques under discussion, i.e. adaptation of SSB, RACH and paging in time domain. With the understanding that other Rel-19 NES features will be specified to improve network energy consumption, it could be assumed that it will be beneficial to also limit the frequency of transmission of SIB1. Said this, RAN1 evaluation would be needed to determine the actual benefit, if any.
[bookmark: _Toc162956309][bookmark: _Toc163122088][bookmark: _Toc163122179][bookmark: _Toc163122196][bookmark: _Toc163122646][bookmark: _Toc163122648][bookmark: _Toc163138696][bookmark: _Toc163141257][bookmark: _Toc163141295]On demand SIB1 for UEs in RRC_IDLE/INACTIVE to avoid continuous transmission of SIB1 can improve network energy saving when used with other of the Rel-19 NES adaptation techniques for SSB, RACH and paging in time domain.
Proposal 1. [bookmark: _Toc163122632][bookmark: _Toc163138683][bookmark: _Toc163122633][bookmark: _Toc163138684][bookmark: _Toc163122570][bookmark: _Toc163122634][bookmark: _Toc163138685][bookmark: _Toc163141262][bookmark: _Toc163141284]Leave it to RAN1 to evaluate whether on-demand SIB1 for UEs in RRC_IDLE/INACTIVE is beneficial. RAN2 should focus the discussion on the foreseen impacts and required changes if on-demand SIB1 is supported.  

Overview on scenario to address
We suggest to re-use the terminology/description agreed by RAN1 about the two cells assumed:
· Cell A: A cell that is periodically transmitting at least its own SIB1.
· Cell B: NES Cell: cell that may transmit SIB1 transmission in response to UL WUS from a UE.
[image: ]
[bookmark: _Ref162716685]Figure 1. Example of the target scenario for on-demand SIB1
[bookmark: _Toc162898409][bookmark: _Toc162904467]For the on-demand SIB1 discussion, it is assumed a cell A which refers to any cell (i.e., transmitting legacy SIB1 (i.e., periodically) or on-demand SIB1) that may be involved when UE has to get on-demand SIB1 from a different neighbor NES cell B and a NES cell B which does not transmit legacy SIB1 but supports on-demand SIB1 (i.e., NES cell that may transmit on-demand SIB1 upon UE’s request).
Proposal 2. [bookmark: _Toc162956298][bookmark: _Toc163122094][bookmark: _Toc163122185][bookmark: _Toc163122200][bookmark: _Toc163122213][bookmark: _Toc163122268][bookmark: _Toc163122323][bookmark: _Toc163122352][bookmark: _Toc163122571][bookmark: _Toc163122635][bookmark: _Toc163138686][bookmark: _Toc163141263][bookmark: _Toc163141285]To use similar RAN1 terminology on the target scenario for on-demand SIB1 operation: NES Cell (B) which only transmits on-demand SIB1 and a different Cell (A) which may be “involved” somehow for UE to know/acquire on-demand SIB1 for the neighbour NES Cell (B). Note: Cell (A) could be a legacy Cell (i.e., which supports periodic SIB1) or an NES Cell (i.e., which supports on-demand SIB1). 

Topics for RAN2 discussion
The following Figure 1 provides a flow overview of the steps/topics that RAN2 would need to discuss in order to enable on-demand SIB1 operation for UEs in RRC_DLE/INACTIVE. Figure 1 also depicts how few of the steps could be performed potentially between UE and either of both cells, i.e. any neighbor cell (Cell A) and NES cell (Cell B).


Figure 2. Discussion topics (and possible steps) involved for the on-demand SIB1 operation in Cell B


[bookmark: _Toc162898410][bookmark: _Toc162904468][bookmark: _Toc162956310][bookmark: _Toc163122089][bookmark: _Toc163122180][bookmark: _Toc163122197][bookmark: _Toc163122647][bookmark: _Toc163122649][bookmark: _Toc163138697][bookmark: _Toc163141258][bookmark: _Toc163141296] To enable on-demand SIB1 operation, multiple of the possible steps/operations could be performed via any neighbor cell A or via NES cell B.
Proposal 3. [bookmark: _Toc162898412][bookmark: _Toc162904470][bookmark: _Toc162956299][bookmark: _Toc163122095][bookmark: _Toc163122186][bookmark: _Toc163122201][bookmark: _Toc163122214][bookmark: _Toc163122269][bookmark: _Toc163122324][bookmark: _Toc163122353][bookmark: _Toc163122572][bookmark: _Toc163122636][bookmark: _Toc163138687][bookmark: _Toc163141264][bookmark: _Toc163141286][bookmark: _Hlk162806337]Topics for RAN2 discussion to enable on-demand SSB SCell operation: Topic (A) UE’s awareness of on-demand SIB1 in Cell B, Topic (B) UE trigger to request on-demand SIB1, Topic (C) UE’s request for Tx on-demand SIB1, Topic (D) Rsp/config. for on-demand SIB1 (if needed) and Topic (E) Transmission of on-demand SIB1. 

Topic (A) UE’s awareness of on-demand SIB1 in Cell B
The following was agreed by RAN1 on how UE is awareness of the on-demand SIB1 (in Cell B):
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.
RAN1 related agreement focused on the configuration for the UL WUS while we suggest to broad this first discussion point to discuss on required network indication to know that on-demand SIB1 is supported by NES Cell B. This may be the UL WUS configuration (as RAN1 considered) but could be other kind of information (e.g., a flag indicating that on-demand SIB1 is supported or even to convey the actual on-demand SIB1 although this last case is currently discussed as part of topic (E). On summary, we suggest discussing this topic (A) in relation to some information that allows UE to differentiate/know that NES cell B supports on-demand SIB1 (without focusing on the actual details).
A UE could get to know that a NES cell B supports on-demand SIB1 from this NES cell B or any other cell A. [Note: below options are is slightly different than what RAN1 considered as their focus was on the UL WUS configuration whereas here the key focus is on how UE know whether this cell is using on-demand SIB (which could be independent information to the UL WUS configuration).]
· Option A) When NES Cell B informs Rel-19 NES UE about being a cell that supports on-demand SIB1:
· Target UEs: UEs attempting to camp in this NES Cell B (further discussion on this added below) or UEs that were previously connected in this NES Cell B (when “one” SIB1 was previously provided). 
· How to enable this option A): it could be possible to use the single spare bit in MIB to indicate when on-demand SIB1 is supported or to indicate when a minimal required information for UE to request on-demand SIB1 via a simplified new SIB.  
· Option B) When a neighbor Cell A informs a Rel-19 NES UE about a NES Cell B that supports on-demand SIB1:
· Target UEs:  UEs connected or camping in neighbor Cell A before moving into NES Cell B.
· How to enable this option B): the required information of the on-demand SIB1 in NES Cell B could be provided as part of the dedicated signaling (such as, RRCRelease) and/or as part of the broadcast signaling associated with the neighboring cells.
Both options could be complementary as they address different scenarios. On other hand, option B) may be easier to support than option A) as it does not require to use the last bit of MIB or to define a new small SIB1 message. 
Proposal 4. [bookmark: _Toc463058201][bookmark: _Toc463058245][bookmark: _Toc463058202][bookmark: _Toc463058246][bookmark: _Toc463058203][bookmark: _Toc463058247][bookmark: _Toc465992504][bookmark: _Toc465993063][bookmark: _Toc465993086][bookmark: _Toc477888239][bookmark: _Toc478114424][bookmark: _Toc478139321][bookmark: _Toc478164249][bookmark: _Toc478166236][bookmark: _Toc478166327][bookmark: _Toc478166375][bookmark: _Toc528244348][bookmark: _Toc528244363][bookmark: _Toc22282238][bookmark: _Toc22282245][bookmark: _Toc22282357][bookmark: _Toc46740192][bookmark: _Toc46740246][bookmark: _Toc46740404][bookmark: _Toc46740417][bookmark: _Toc109242484][bookmark: _Toc109242517][bookmark: _Toc109242568][bookmark: _Toc148975998][bookmark: _Ref162814844][bookmark: _Toc162898413][bookmark: _Toc162904471][bookmark: _Toc162956300][bookmark: _Toc163122096][bookmark: _Toc163122187][bookmark: _Toc163122202][bookmark: _Toc163122215][bookmark: _Toc163122270][bookmark: _Toc163122325][bookmark: _Toc163122354][bookmark: _Toc163122573][bookmark: _Toc163122637][bookmark: _Toc163138688][bookmark: _Toc163141265][bookmark: _Toc163141287][Topic (A) UE’s awareness] If on demand SIB1 feature is supported (i.e. Proposal 1 is agreed), to at least support that any Rel-19 neighbor Cell A can inform a Rel-19 NES UE about a NES Cell B that supports on-demand SIB1. 
Proposal 4.1. [bookmark: _Toc162898414][bookmark: _Toc162904472][bookmark: _Toc162956301][bookmark: _Toc163122097][bookmark: _Toc163122188][bookmark: _Toc163122203][bookmark: _Toc163122216][bookmark: _Toc163122271][bookmark: _Toc163122326][bookmark: _Toc163122355][bookmark: _Toc163122574][bookmark: _Toc163122638][bookmark: _Toc163138689][bookmark: _Toc163141266][bookmark: _Toc163141288]FFS on required information and which kind of signaling (i.e., dedicated and/or broadcast).
Proposal 4.2. [bookmark: _Toc162898415][bookmark: _Toc162904473][bookmark: _Toc162956302][bookmark: _Toc163122098][bookmark: _Toc163122189][bookmark: _Toc163122204][bookmark: _Toc163122217][bookmark: _Toc163122272][bookmark: _Toc163122327][bookmark: _Toc163122356][bookmark: _Toc163122575][bookmark: _Toc163122639][bookmark: _Toc163138690][bookmark: _Toc163141267][bookmark: _Toc163141289]FFS on whether it is also supported that a Rel-19 NES Cell B can inform Rel-19 NES UEs about being a cell that supports on-demand SIB1.



Topic (B) UE’s trigger to request on-demand SIB1 for Cell B
The following was agreed by RAN1 on the UE’s trigger to request on-demand SIB1 (for Cell B):
RAN1 to discuss triggering conditions for sending UL-WUS.
On-demand SIB1 could be triggered by network decision or upon request from UE. When network decides to transmit it, it is up to network implementation. However, RAN2 should discuss whether any rules or restrictions need to be defined on when a UE may request on-demand SIB1. 
Legacy on-demand SI does not define any UE’s restriction/limitation, instead it indicates that when it is needed and that SIBx is not broadcasted, UE triggers a request to acquire the SI message(s). Similar approach seems reasonable with the difference that UE needs to be aware that the corresponding NES Cell B supports on-demand SIB1.
Proposal 5. [bookmark: _Toc162898416][bookmark: _Toc162904474][bookmark: _Toc162956303][bookmark: _Toc163122099][bookmark: _Toc163122190][bookmark: _Toc163122205][bookmark: _Toc163122218][bookmark: _Toc163122273][bookmark: _Toc163122328][bookmark: _Toc163122357][bookmark: _Toc163122576][bookmark: _Toc163122640][bookmark: _Toc163138691][bookmark: _Toc163141268][bookmark: _Toc163141290][Topic (B) UE’s trigger] To confirm that on demand SIB1 could be triggered upon network decision or by a request sent by the UE. 
Proposal 5.1. [bookmark: _Toc162898417][bookmark: _Toc162904475][bookmark: _Toc162956304][bookmark: _Toc163122100][bookmark: _Toc163122191][bookmark: _Toc163122206][bookmark: _Toc163122219][bookmark: _Toc163122274][bookmark: _Toc163122329][bookmark: _Toc163122358][bookmark: _Toc163122577][bookmark: _Toc163122641][bookmark: _Toc163138692][bookmark: _Toc163141269][bookmark: _Toc163141291]When UE is aware that a NES Cell B supports on demand SIB1 (as discussed in Proposal 3) and UE needs this SIB1, UE is allowed to trigger the corresponding request.

Topic (C) UE’s request for Tx on-demand SIB1
The following was agreed by RAN1 on the UE’s request for transmitting the on-demand SIB1 (for Cell B):
For study of UL WUS design, consider at least PRACH as a starting point.
· FFS: Whether there is dedicated PRACH resource for SIB1 request.
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.
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.
RAN1 is studying possible options for an UL WUS design which may be sent to NES Cell B directly or to any Cell A. We suggest for RAN2 to wait on RAN1 progress of the UL WUS design/discussion before discussing this topic further.
Proposal 6. [bookmark: _Toc162898418][bookmark: _Toc162904476][bookmark: _Toc162956305][bookmark: _Toc163122101][bookmark: _Toc163122192][bookmark: _Toc163122207][bookmark: _Toc163122220][bookmark: _Toc163122275][bookmark: _Toc163122330][bookmark: _Toc163122359][bookmark: _Toc163122578][bookmark: _Toc163122642][bookmark: _Toc163138693][bookmark: _Toc163141270][bookmark: _Toc163141292][Topic (C) UE’s request] Wait for RAN1 input/progress on UE’s request for the transmission of the on-demand SIB1 (i.e., UL WUS). 

Topic (D) Rsp/config. for on-demand SIB1 (if needed)
The following was agreed by RAN1 on the Rsp/config. for on-demand SIB1 for Cell B (if needed):
RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported including associated details.
Whether any response and potentially whether additional configuration may be needed, it may depend on how the UL WUS is design including whether it is sent to NES Cell B and/or any neighbor Cell A.
Proposal 7. [bookmark: _Toc162898419][bookmark: _Toc162904477][bookmark: _Toc162956306][bookmark: _Toc163122102][bookmark: _Toc163122193][bookmark: _Toc163122208][bookmark: _Toc163122221][bookmark: _Toc163122276][bookmark: _Toc163122331][bookmark: _Toc163122360][bookmark: _Toc163122579][bookmark: _Toc163122643][bookmark: _Toc163138694][bookmark: _Toc163141271][bookmark: _Toc163141293][Topic (D) Rsp/config. from network] Wait for RAN1 input/progress on UE’s request for the transmission of the on-demand SIB1 (i.e., UL WUS) before discussing whether/which response network may sent (if any). 

Topic (E) Transmission of on-demand SIB1
Transmission of the on-demand SIB1 for NES Cell B could potentially be done via the own NES Cell B as well as than via a neighbor Cell A (similar to the explanation as for Topic (A)).
· Option A) When NES Cell B informs Rel-19 NES UE about being a cell that supports on-demand SIB1:
· Target UEs: “UEs attempting to camp in this NES Cell B” (further discussion on this added below) or UEs that were previously connected in this NES Cell (when “one” SIB1 was previously provided). 
· How to enable this option A): It may be as simple as transmitting legacy SIB1 but on-demand (instead than periodically).
· Option B) When a neighbor Cell A informs a Rel-19 NES UE about a NES Cell B that supports on-demand SIB1:
· Target UEs:  UEs connected or camping in a neighbor Cell A before moving into NES Cell B.
· How to enable this option B): the on-demand SIB1 of NES Cell B could be provided as part of the dedicated signaling (such as, RRCRelease when providing redirect information) and/or as part of the broadcast signaling associated with the neighboring cells.
Both options seem easily feasible with the only minor impact that option B) requires new signaling to be defined and coordination between cells to share the corresponding SIB1 information.
Proposal 8. [bookmark: _Toc22282239][bookmark: _Toc22282246][bookmark: _Toc22282358][bookmark: _Toc46740193][bookmark: _Toc46740247][bookmark: _Toc46740405][bookmark: _Toc46740418][bookmark: _Toc109242485][bookmark: _Toc109242518][bookmark: _Toc109242569][bookmark: _Toc148975999][bookmark: _Toc162898420][bookmark: _Toc162904478][bookmark: _Toc162956307][bookmark: _Toc163122103][bookmark: _Toc163122194][bookmark: _Toc163122209][bookmark: _Toc163122222][bookmark: _Toc163122277][bookmark: _Toc163122332][bookmark: _Toc163122361][bookmark: _Toc163122580][bookmark: _Toc163122644][bookmark: _Toc163138695][bookmark: _Toc163141272][bookmark: _Toc163141294][Topic (D) Tx on-demand SIB1] If on demand SIB1 feature is supported (i.e. Proposal 1 is agreed), to support at least the transmission of on-demand SIB1 in NES Cell B and to discuss whether on-demand SIB1 of NES Cell B could also be provided via a neighbor cell A (e.g., as part of information of neighboring cells). 






1. Conclusion
The observations captured are the following:
Observation 1.	On demand SIB1 for UEs in RRC_IDLE/INACTIVE to avoid continuous transmission of SIB1 can improve network energy saving when used with other of the Rel-19 NES adaptation techniques for SSB, RACH and paging in time domain.
Observation 2.	To enable on-demand SIB1 operation, multiple of the possible steps/operations could be performed via any neighbor cell A or via NES cell B.




The proposals captured are the following:
Proposal 1.	Leave it to RAN1 to evaluate whether on-demand SIB1 for UEs in RRC_IDLE/INACTIVE is beneficial. RAN2 should focus the discussion on the foreseen impacts and required changes if on-demand SIB1 is supported.
Proposal 2.	To use similar RAN1 terminology on the target scenario for on-demand SIB1 operation: NES Cell (B) which only transmits on-demand SIB1 and a different Cell (A) which may be “involved” somehow for UE to know/acquire on-demand SIB1 for the neighbour NES Cell (B). Note: Cell (A) could be a legacy Cell (i.e., which supports periodic SIB1) or an NES Cell (i.e., which supports on-demand SIB1).
Proposal 3.	Topics for RAN2 discussion to enable on-demand SSB SCell operation: Topic (A) UE’s awareness of on-demand SIB1 in Cell B, Topic (B) UE trigger to request on-demand SIB1, Topic (C) UE’s request for Tx on-demand SIB1, Topic (D) Rsp/config. for on-demand SIB1 (if needed) and Topic (E) Transmission of on-demand SIB1.
Proposal 4.	[Topic (A) UE’s awareness] If on demand SIB1 feature is supported (i.e. Proposal 1 is agreed), to at least support that any Rel-19 neighbor Cell A can inform a Rel-19 NES UE about a NES Cell B that supports on-demand SIB1.
Proposal 4.1.	FFS on required information and which kind of signaling (i.e., dedicated and/or broadcast).
Proposal 4.2.	FFS on whether it is also supported that a Rel-19 NES Cell B can inform Rel-19 NES UEs about being a cell that supports on-demand SIB1.
Proposal 5.	[Topic (B) UE’s trigger] To confirm that on demand SIB1 could be triggered upon network decision or by a request sent by the UE.
Proposal 5.1.	When UE is aware that a NES Cell B supports on demand SIB1 (as discussed in Proposal 3) and UE needs this SIB1, UE is allowed to trigger the corresponding request.
Proposal 6.	[Topic (C) UE’s request] Wait for RAN1 input/progress on UE’s request for the transmission of the on-demand SIB1 (i.e., UL WUS).
Proposal 7.	[Topic (D) Rsp/config. from network] Wait for RAN1 input/progress on UE’s request for the transmission of the on-demand SIB1 (i.e., UL WUS) before discussing whether/which response network may sent (if any).
Proposal 8.	[Topic (D) Tx on-demand SIB1] If on demand SIB1 feature is supported (i.e. Proposal 1 is agreed), to support at least the transmission of on-demand SIB1 in NES Cell B and to discuss whether on-demand SIB1 of NES Cell B could also be provided via a neighbor cell A (e.g., as part of information of neighboring cells).




1. [bookmark: _Ref434066290]Reference
[1] [bookmark: _Ref478150265]RP-240170, Revised WID for Enhancements of network energy savings for NR, Rel-19 WID, March 2024.
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