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Introduction
This paper provides our views on the main aspects that should be discussed as part of the following objective to support on-demand SIB1 for idle/inactive UEs:
	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



On-demand SIB1: High-level Procedure and Design Aspects
Figure 1 shows the high-level procedure for on-demand SIB1 provided by a NES cell.
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[bookmark: _Ref158027437]Figure 1: high-level procedure for on-demand SIB1

Following the agreed WID objective, on-demand SIB1 is transmitted in response to an UL-WUS sent by an interested UE. While the WID does not explicitly specify the recipient of the UL-WUS (i.e., NES cell or another assisting/anchor cell), we believe it is more appropriate for the UE to directly send UL-WUS to the NES cell. Otherwise, there will be more latency and complexity for the network and the UE, if the UE sends UL-WUS to the anchor cell, the network performs required coordination for activating SIB1 on the NES cell, and the UE switches to the NES cell to acquire activated SIB1.
Proposal 1: RAN1 to clarify that the UL-WUS, requesting SIB1 from a NES cell, is sent by the UE to the NES cell.
The main design aspects to initiate the discussions for this feature are listed below and elaborated more in the next sections.
· [bookmark: _Hlk158028714]Aspect #1. Whether camping is allowed on the NES cell with on-demand SIB1.
· Aspect #2. UL-WUS design and configuration
· Aspect #3. Delivery of UL-WUS configuration and other related information to the UEs
· Aspect #4. Content of MIB transmitted by the NES cell.
The first aspect is more related to RAN2 discussions, but may have implications on the design choices RAN1 will consider. 
Proposal 2: Discuss the following design aspects:
· Aspect #1. Whether camping is allowed on the NES cell with on-demand SIB1.
· Note. The final decision about this aspect is left to RAN2.
· Aspect #2. UL-WUS design and configuration
· Aspect #3. Delivery of UL-WUS configuration and other related information to the UEs.
· Aspect #4. Content of MIB transmitted by the NES cell
Camping on a NES Cell with On-demand SIB1
In general, the idle/inactive UEs may or may not be allowed to camp on the NES cell with on-demand SIB1. 
If camping is allowed, the UE can (re)select the NES cell after acquiring required information from the NES and/or anchor cell, and when the associated conditions are met. While the UE camps on the NES cell, the design should support paging of the UE, and methods to notify the UE whether there is any change in NES cell’s configuration (e.g., its on-demand SIB1 procedure). The camped UE should also be able to establish a connection to the NES cell, e.g., when it is paged and/or has an UL traffic.
If camping is not allowed, the UE cannot (re)select the NES cell while it is in idle/inactive mode. The UE may still acquire SIB1 from the NES cell and measure its quality and strength, but needs to camp on another (e.g., the anchor) cell. In this case, the NES cell may not need to support paging (so more NES opportunity). In case the UE wants to establish a connection, e.g., in response to receive a paging message or upon arrival of UL traffic, the UE may attempt to establish a connection to the NES cell. For example, if the NES cell is a more appropriate cell to serve the UE, this procedure will allow a faster connection to the NES cell, compared to connected mode mobility (e.g., CA/DC or HO) at a later stage. Conditions/restrictions to select the NES cell for establishing connection should be further discussed. 
Observation 1: Camping on a NES cell, with on-demand SIB1, may or may not be allowed. Each alternative has its implications.
Observation 2: If Camping on a NES cell with on-demand SIB1 is allowed: the design should support
· Paging of the camped UEs on the NES cell,
· Efficient notification to the camped UEs about NES cell’s configuration change (including on-demand SIB1 procedure configuration).
Observation 3: If Camping on a NES cell with on-demand SIB1 is not allowed: 
· The UE should camp on another (e.g., anchor) cell
· NES cell may not need to support paging.
· The UE may still acquire SIB1 from the NES cell, and measure its quality/strength, and attempt to establish a connection when/if needed.
Proposal 3: RAN1 to consider the design implications for the cases where camping on the NES cell is or is not allowed. 
· Note. The final decision about the camping and related procedures is left to RAN2.

UL-WUS Design and Configuration
The WID objective suggests that UL-WUS design should be based on an existing signal/channel. We note that legacy NR supports RACH-based on-demand OSI procedures, as shown in Figure 2. There is a support for two alternative methods: MSG1-based and MSG3-based request for on-demand OSI.  
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[bookmark: _Ref158029148]Figure 2: (background) legacy on-demand OSI procedures
As a starting point, we propose to use the legacy on-demand OSI principles for the design of UL-WUS and on-demand SIB1. RAN1 should further discuss the following aspects:
· Whether to follow MSG1-based, MSG3-based, or both as SI request principle
· Whether or not to support an explicit response to the SI request (like MSG2/RAR and MSG4 in respectively MSG1-based and MSG3-based SI request procedures)
· Whether the resources and configurations for sending the DL/UL signals associated with on-demand SIB1 request are at least partially shared with the common RACH procedure. 
Proposal 4: As a starting point, RAN1 follows the on-demand OSI procedure principles for on-demand SIB1 procedure (as shown in Figure 3). RAN1 to further discuss the following aspects:
1. Whether to follow MSG1-based and/or MSG3-based SI request principle
2. Whether or not to support an explicit response to the SIB1 request, prior to sending on-demand SIB1 
3. Whether the resources and configurations of the DL/UL signals associated with on-demand SIB1 procedure can be at least partially shared with the common RACH procedure. 
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[bookmark: _Ref158030124]Figure 3: examples of on-demand SIB1 procedure following the legacy on-demand OSI procedures
It should also be discussed whether there are some conditions/restrictions for the UE to request for on-demand SIB1 from the NES cell. It is sensible to have a design that would avoid unnecessarily waking up the NES cell to send SIB1.
Observation 4: There should be conditions/restrictions for sending UL-WUS to a NES cell, to avoid unnecessarily waking up the NES cell and UE power consumption.
Proposal 5: RAN1 to discuss conditions/restrictions for sending UL-WUS to the NES cell.

Delivery of the Required Configuration Info to the UE 
Prior to initiating the SIB1 request procedure, the UE must be provided with the required information (e.g., resources and configuration to send UL-WUS, etc.). There could be two primary methods of delivery of this info: 
1. by the NES cell itself, 
2. by another (e.g., anchor) cell.
There are concerns with the first method about how exactly the required information can be provided by the NES cell prior to sending any system information. It is not possible to provide the full information via PBCH, unless many parameters are already fixed. This will be at the cost of losing implementation/configuration flexibility. Moreover, the possibility of PBCH modification seems to be precluded by the following note in the WID: “No modification of SSB will be discussed under this objective”. 
Observation 5: It is not possible to provide all the required information for on-demand SIB1 procedure via NES cell’s PBCH, unless many parameters are already fixed.
· Moreover, the support of MIB modification seems to be precluded by the WID.
Therefore, we propose another cell (e.g., anchor cell as in Figure 1) to primarily provide the required information to the idle/inactive UEs. This information should be provided in system information to be received by the UEs in the idle/inactive mode. The details of the signaling method (e.g., whether the associated info is broadcast or provided on-demand by the anchor cell) should further be discussed.
Proposal 6: An idle/inactive UE can primarily receive the required information for on-demand SIB1 procedure of a NES cell, from the system information sent by another cell. 
· FFS: details of signaling method (e.g., whether the info is broadcast or provided on-demand)
In addition to the proposed primary method for delivery of the associated information, other methods can be further discussed for the following examples,
· Idle/inactive UE camping (if allowed) on the NES cell with on-demand SIB1.
· Idle/inactive UE was connected to the NES cell, whose connection was released/suspended.
It can also be discussed whether the UE can acquire the information through other means, such as other UEs. 
Proposal 7: RAN1 to discuss other methods for providing a UE with the on-demand SIB1 procedure configuration – for the following cases and examples:
· Idle/inactive UE camping (if allowed) on the NES cell with on-demand SIB1.
· Idle/inactive UE was connected to the NES cell, whose connection was released/suspended.
· UE may acquire the information through other means, such as other UEs.
The discussions about the parameters to be included in the on-demand SIB1 procedure configuration can wait until RAN1 discusses the details of the procedure.
Proposal 8: RAN1 to discuss the parameters to be indicated to the UE, after discussing more details of the on-demand SIB1 procedure (as outlined by Proposal 4). 

MIB Content of a NES Cell with On-demand SIB1
In the legacy, MIB content (a combination “pdcch-ConfigSIB1” and “k_SSB” value) indicates whether there is an associated SIB1 (CD-SSB), or not (non-CD-SSB). In the former case, MIB provides the required information for monitoring the associated SIB1 PDCCH, while in the latter case, MIB provides assisting information to the UE to find another frequency raster potentially with CD-SSB. RAN1 should discuss how the MIB content should be set, in case SIB1 is transmitted on-demand, considering the impact on the new and legacy UEs. 
Proposal 9: RAN1 to discuss how the MIB content is set, when the SIB1 is transmitted on-demand. 

Conclusion
The contribution has discussed our views on on-demand SIB1 operation for idle/inactive UEs. In particular, we make the following observations and proposals:
Observation 1: Camping on a NES cell, with on-demand SIB1, may or may not be allowed. Each alternative has its implications.
Observation 2: If Camping on a NES cell with on-demand SIB1 is allowed: the design should support
· Paging of the camped UEs on the NES cell,
· Efficient notification to the camped UEs about NES cell’s configuration change (including on-demand SIB1 procedure configuration).
Observation 3: If Camping on a NES cell with on-demand SIB1 is not allowed: 
· The UE should camp on another (e.g., anchor) cell
· NES cell may not need to support paging.
· The UE may still acquire SIB1 from the NES cell, and measure its quality/strength, and attempt to establish a connection when/if needed.
Observation 4: There should be conditions/restrictions for sending UL-WUS to a NES cell, to avoid unnecessarily waking up the NES cell and UE power consumption.
Observation 5: It is not possible to provide all the required information for on-demand SIB1 procedure via NES cell’s PBCH, unless many parameters are already fixed.
· Moreover, the support of MIB modification seems to be precluded by the WID.

Proposal 1: RAN1 to clarify that the UL-WUS, requesting SIB1 from a NES cell, is sent by the UE to the NES cell.
Proposal 2: Discuss the following design aspects:
· Aspect #1. Whether camping is allowed on the NES cell with on-demand SIB1.
· Note. The final decision about this aspect is left to RAN2.
· Aspect #2. UL-WUS design and configuration
· Aspect #3. Delivery of UL-WUS configuration and other related information to the UEs.
· Aspect #4. Content of MIB transmitted by the NES cell
Proposal 3: RAN1 to consider the design implications for the cases where camping on the NES cell is or is not allowed. 
· Note. The final decision about the camping and related procedures is left to RAN2.
Proposal 4: As a starting point, RAN1 follows the on-demand OSI procedure principles for on-demand SIB1 procedure (as shown in Figure 3). RAN1 to further discuss the following aspects:
1. Whether to follow MSG1-based and/or MSG3-based SI request principle
2. Whether or not to support an explicit response to the SIB1 request, prior to sending on-demand SIB1 
3. Whether the resources and configurations of the DL/UL signals associated with on-demand SIB1 procedure can be at least partially shared with the common RACH procedure. 
Proposal 5: RAN1 to discuss conditions/restrictions for sending UL-WUS to the NES cell.
Proposal 6: An idle/inactive UE can primarily receive the required information for on-demand SIB1 procedure of a NES cell, from the system information sent by another cell. 
· FFS: details of signaling method (e.g., whether the info is broadcast or provided on-demand)
Proposal 7: RAN1 to discuss other methods for providing a UE with the on-demand SIB1 procedure configuration – for the following cases and examples:
· Idle/inactive UE camping (if allowed) on the NES cell with on-demand SIB1.
· Idle/inactive UE was connected to the NES cell, whose connection was released/suspended.
· UE may acquire the information through other means, such as other UEs.
Proposal 8: RAN1 to discuss the parameters to be indicated to the UE, after discussing more details of the on-demand SIB1 procedure (as outlined by Proposal 4). 
Proposal 9: RAN1 to discuss how the MIB content is set, when the SIB1 is transmitted on-demand. 
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