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1. Introduction
A work item on Enhancements of network energy savings has been approved [1]. RAN1#116 discussed the WID and made the following agreements [2].
	Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 focuses its studies on the following cases:
· Case 1: Option 1+A+X 
· Case 2: Option 1+B+X
· Case 3: Option 2+B+Y
Where the options 1/2/A/B/X/Y are defined below:
· On target cell of UL WUS transmission:
· [bookmark: OLE_LINK191]Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A
· On configuration provision for UL WUS transmission
· [bookmark: OLE_LINK192]Option A: UE obtains the UL WUS configuration from NES Cell
· [bookmark: OLE_LINK283][bookmark: OLE_LINK277]Option B: UE obtains the UL WUS configuration from Cell A 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A
Agreement
RAN1 to further study the following UE operation scenarios in the UL WUS design:
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell
Agreement
RAN1 to further study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
· Option 1: By WUS configuration
· Option 2: By PBCH payload of NES cell
Agreement
For UL WUS design for SIB1 request, at least dedicated PRACH resource is the assumption for further study in RAN1
· FFS: Details on time, frequency, and/or PRACH preamble resources for UL WUS
· FFS: whether RACH resource for SIB1 request could be used for an initial access procedure and/or an on-demand SI procedure
Agreement
Conditions for triggering UL WUS transmission is up to RAN2. Any related work in RAN1 to be triggered by RAN2 LS. Send an LS to RAN2.
R1-2403778	Draft LS on the conditions for triggering UL WUS transmission to request on-demand SIB1	MediaTek Inc.
· The draft LS is endorsed assuming "kindly" to be replaced by "respectfully". Final LS is approved in R1-2403779.


At RAN1#116bis, it was mainly discussed on application scenarios for on-demand SIB1 and WUS design. However, some issues remain as FFS. In this paper, we provide our view about these issues.
2. Discussion
2.1. Target scenarios of on-demand SIB1
RAN1#116bis agreed to focus on three cases of on-demand SIB1 scenarios for idle/inactive mode UE. The procedure of each case is shown in Fig.1. In case 1, UE obtains WUS configuration from NES cell and transmits WUS to NES cell. Then, the UE receives on-demand SIB1 from NES cell. If the UE obtains WUS configuration from NES cell, the NES cell needs to indicate the WUS configuration by SSB (MIB). However, the information that can be transmitted by MIB is limited. Therefore, it may be difficult to design flexible WUS configurations. Furthermore, changing MIB may have an impact on the specification and the legacy UE operation. In case 2 and case 3, the UE obtains WUS configuration from cell A and transmits WUS to NES cell or cell A. In these cases, the UE can obtain WUS configuration by system information of cell A. Here, if WUS configuration is updated, the UE can obtain updated WUS configuration from NES cell or cell A. When obtaining updated WUS configuration from a cell other than the camped cell, a cell (re)selection may occur, which may lead to UE operation complexity. Therefore, it is beneficial to obtain the updated WUS configuration directly from the camp cell.
Observation 1:	In case 1, the NES cell needs to indicate the WUS configuration by SSB (MIB), which may limit the flexibility of the WUS design.
Observation 2:	When the WUS configuration is updated, the UE can avoid the cell (re)selection procedure by obtaining the WUS configuration directly from the camp cell.
Proposal 1: For the on-demand SIB1 scenario, RAN1 further studies the following: 
· The indication of the WUS configuration by SSB (MIB) of the NES cell, if case 1 is supported
· The update procedure of the WUS configuration on the camp cell
- [image: ]
Fig.1 On-demand SIB1 Scenarios
2.2. UL WUS design
2.2.1. UE operation scenarios
At the last meeting, RAN1 discussed UE operation scenarios in the UL WUS design and agreed to further study the following two scenarios: 
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE requests SIB1 to perform random access procedure to make RRC connection to NES cell
In scenario 1, the UE requests on-demand SIB1 to camp on NES cell. In this case, after SIB1 acquisition, the UE can camp on NES cell if cell (re)selection condition is satisfied. Furthermore, the UE can perform random access procedure and connect to NES cell. In scenario 2, the UE performs random access procedure to make RRC connection to the NES cell. On the other hand, an idle/inactive mode UE camps on cell A instead of NES cell.
At the last meeting, RAN1 also discussed whether the wake-up procedure can be part of the random access procedure. In this case, the access delay to the NES cell may be reduced because the UE performs wake-up and random access in a single procedure. However, in the current specification, the information related to RACH is provided by SIB1. Therefore, we can study the detailed procedures for obtaining RACH information without receiving SIB1.
Observation 3: The access delay to NES cell may be reduced by performing wake-up and random access in a single procedure.
Proposal 2: Support performing wake-up and random access in a single procedure.
· FFS: Detailed procedure for obtaining RACH information without receiving SIB1
2.2.2. PRACH resource
At the last meeting, it was agreed to at least consider dedicated PRACH resource. However, the details of the WUS resource and whether it can be used for initial access and on-demand SI were left to FFS. One approach for WUS resource design is to reuse or extend the RACH resource design in legacy on-demand SI procedure. Currently, Msg.1-based and Msg.3-based request procedures are specified for on-demand SI.
In the Msg.1-based request procedure, dedicated PRACH preamble/RO associated with SI message can be assigned. Therefore, for on-demand SIB1, we can consider dedicated PRACH preamble/RO associated with SIB1 of NES cell as a baseline. On the other hand, in the Msg3-based request procedure, the UE uses resources for random access as Msg.1 and requests specific SI messages by Msg.3. Therefore, sharing WUS resources with initial access can be considered.
Proposal 3: For WUS resource design, reuses or extends the RACH resource design in the legacy on-demand SI procedure.
· FFS: Dedicated PRACH preamble/RO allocation associated with SIB1 of NES cell
2.2.3. UE identification of NES cell
RAN1#116bis agreed to study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
· [bookmark: _Hlk166150194]Option 1: By WUS configuration
· Option 2: By PBCH payload of NES cell
In option 1, the UE identifies the NES cell by receiving the WUS configuration associated with it. In option 2, the UE identifies the NES cell by the MIB information field. If supporting a single-cell scenario (Case 1 in section 2.1), the UE needs to obtain the WUS configuration from the SSB. Therefore, identifying the NES cell by the SSB is beneficial. On the other hand, in the case of a multi-cell scenario (Cases 2 and 3 in section 2.1), the UE can identify the neighboring NES cells when it obtains the WUS configuration from cell A. This is a simpler approach than the SSB approach.
Observation 4: In the single-cell scenario, NES cell identification by the SSB is beneficial because the UE needs to obtain the WUS configuration by the SSB. In the multi-cell scenario, NES cell identification by the WUS configuration is beneficial because the UE can identify the neighboring NES cells when obtaining the WUS configuration from cell A.
Proposal 4: Support NES cell identification by the WUS configuration (Option 1) and the PBCH payload of the NES cell (Option 2).
3. Summary and proposal
In summary, the followings were observed and proposed:
Observation 1:	In case 1, the NES cell needs to indicate the WUS configuration by SSB (MIB), which may limit the flexibility of the WUS design.
Observation 2:	When the WUS configuration is updated, the UE can avoid the cell (re)selection procedure by obtaining the WUS configuration directly from the camp cell.
Proposal 1: For the on-demand SIB1 scenario, RAN1 further studies the following: 
· The indication of the WUS configuration by SSB (MIB) of the NES cell, if case 1 is supported
· The update procedure of the WUS configuration on the camp cell
Observation 3: The access delay to NES cell may be reduced by performing wake-up and random access in a single procedure.
Proposal 2: Support performing wake-up and random access in a single procedure.
· FFS: Detailed procedure for obtaining RACH information without receiving SIB1
Observation 4: In the single-cell scenario, NES cell identification by the SSB is beneficial because the UE needs to obtain the WUS configuration by the SSB. In the multi-cell scenario, NES cell identification by the WUS configuration is beneficial because the UE can identify the neighboring NES cells when obtaining the WUS configuration from cell A.
Proposal 3: For WUS resource design, reuses or extends the RACH resource design in the legacy on-demand SI procedure.
· FFS: Dedicated PRACH preamble/RO allocation associated with SIB1 of NES cell
Proposal 4: Support NES cell identification by the WUS configuration (Option 1) and the PBCH payload of the NES cell (Option 2).
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