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Introduction
[bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN1#116, following agreements are made on on-demand SIB1 transmission for idle UEs [1]:
	Agreement
For discussion purpose, the following assumption will be used in RAN1
· Cell A: A cell that is periodically transmitting at least its own SIB1
· NES Cell: A cell that may transmit SIB1 transmission in response to UL WUS from a UE
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studies the following options.
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
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 
Other options are not precluded
Agreement
For further study of achievable NES gain with on-demand SIB1 for idle/inactive mode UE, 
· [bookmark: OLE_LINK185][bookmark: OLE_LINK188]Assume the following for network energy evaluation of non-NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· [bookmark: OLE_LINK189]Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case A: 20ms SSB period with 20ms SIB1 period; 
· Case C: 20ms SSB period with 160ms SIB1 period;
· Case D: 20ms SSB period with 40ms SIB1 period;
[bookmark: OLE_LINK186]Note: Other SSB/SIB1 periodicity assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms or 160ms PRACH monitoring period
· Assume the following for network energy evaluation of NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case 1: 20ms SSB period with no SIB1 transmitted; 
Note: Other SSB/SIB1 assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms/160ms UL WUS monitoring period
· Note: SSB/CORESET0 multiplexing pattern 1 is used
[bookmark: OLE_LINK190]Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded
Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.
Agreement
For the study of on-demand SIB1 for idle/inactive mode UE, RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported including associated details.
Agreement
[bookmark: OLE_LINK163]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


In this paper, we share the view on on-demand SIB1 transmission for idle UEs for network energy saving.
Discussions
Cell deployment for on-demand SIB1 transmission
In RAN#116, two kinds of cells (Cell A and NES Cell) were defined for further discussion.
	Agreement
For discussion purpose, the following assumption will be used in RAN1
· Cell A: A cell that is periodically transmitting at least its own SIB1
· NES Cell: A cell that may transmit SIB1 transmission in response to UL WUS from a UE


Based on this, the next step is to discuss whether single cell operation with NES Cell (i.e. without support by Cell A) is possible or not. The one motivation of single cell operation can be more flexible cell deployment for NES Cell. For example, if a part or all of NES Cell coverage is not covered by Cell A coverage, it may be difficult to rely on Cell A support.
On the other hand, to consider the single cell operation, key aspect is how to acquire the necessity information for on-demand SIB 1 procedure (e.g. UL WUS configuration) before acquiring SIB1. To this ends, at least enhancement/modification of procedure before SIB1 reception (i.e. MIB contents interpretation and/or DCI scheduling SIB1) to obtain on-demand SIB1 specific information will be required. However, companies have different understanding whether the description of WID “Note: No modification of SSB will be discussed under this objective” [2] allows such kind of enhancement. In our understanding, the description “modification of SSB” means modification of structure of SSB which impacts on legacy UEs and MIB contents modification without negative impact for legacy UEs is still possible. Therefore, we prefer to have further discussion on at least single cell operation. However, if it is common understanding any MIB contents modification is not allowed for on-demand SIB1 procedure, it is hard to consider the single cell operation, and only multi-cell operation with support by Cell A should be focused on. 
Observation 1: It should be clarified whether MIB contents interpretation can be modified for on-demand SIB1 operation or not.
· If possible, single cell operation without support by Cell A can be further discussed.
· In this case, UE obtains the UL WUS configuration from NES Cell (i.e. Option A in previous agreement)
· Otherwise, only multi-cell operation with support by Cell A should be discussed.
· In this case, UE obtains the UL WUS configuration from Cell A (i.e. Option B in previous agreement)
Target cell of UL WUS transmission
	Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studies the following options.
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 target cell of UL WUS transmission, two options (to NES Cell (Option 1) and to Cell A (Option 2) have been listed for multi-cell operation with Cell A. In our understanding, Option 1 has benefit of less latency for on-demand SIB1 transmission on NES cell, and Option 2 has benefit of more NES gain on NES cell since UL WUS monitoring is not required in the NES cell. Although it may depend on how the NES gain is obtained by Option 2, we assume at least Option 1 which does not require any backhaul signalling should be supported. Regarding Option 2, if the Cell A covers multiple NES cells, identification of NES cell to transmit on-demand SIB1 which requires UL WUS configuration coordination among multiple NES cells is necessary.
Proposal 1: At least, UL WUS transmission to NES Cell (i.e. Option 1) should be prioritized to support.
UL WUS configuration acquisition
	Agreement
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 


As described in 2.1, the candidate cells to transmit UL WUS configuration can be Cell A and NES cell and availability of NES cell depends on whether/how NES cell can transmit the necessary configuration without SIB1 transmission. Based on the assumption of multi-cell operation, use of Cell A for UL WUS configuration transmission is more straightforward.
In addition to the consideration of UL WUS configuration signalling, the acquisition of UL WUS configuration based on stored information in previous connection with either NES cell or Cell A can be also considered since it contributes less signalling procedure for the acquisition.
Proposal 2: Acquisition of UL WUS configuration relying to the storing information in previous connection with either NES cell or Cell A is considered.
On-demand SIB1 procedure while SIB1 is not being transmitted
On-demand SIB1 procedure while SIB1 is not being transmitted is one of the key points for this discussion. Rel-19 NES-non-capable UEs need to be aware of the cell is barred and Rel-19 NES-capable UEs need to be aware of the cell is not barred and the SIB1 can be requested.
Regarding Rel-19 NES-non-capable UEs, simple approach is to set cell barring information in MIB to barred. However, in current specification, NTN-capable UE ignores cell barring information configured by MIB and follow cell barring information configured by SIB1. Therefore, how to bar NTN UEs needs to be clarified. The possible approach is the relying on SIB1 detection failure procedure or use of reserved codepoint in MIB contents (i.e. failure of MIB contents acquisition).
Proposal 3: RAN1 discuss how to indicate that the cell is barred for Rel-19 NES-non-capable UEs (esp. NTN UE) when SIB1 is not being transmitted.
Regarding Rel-19 NES-capable UEs, if cell barring information in MIB is set to barred and Rel-19 NES-capable UEs ignore it, the Rel-19 NES-capable UEs need to differentiate whether the cell is barred cell or non-barred cell where SIB1 can be requested, without relying on both cell barring information in MIB and SIB1.
Proposal 4: RAN1 discuss how to indicate whether the cell is barred cell or the cell which is capable to request SIB1, for Rel-19 NES-capable UEs.
Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: It should be clarified whether MIB contents interpretation can be modified for on-demand SIB1 operation or not.
· If possible, single cell operation without support by Cell A can be further discussed.
· In this case, UE obtains the UL WUS configuration from NES Cell (i.e. Option A in previous agreement)
· Otherwise, only multi-cell operation with support by Cell A should be discussed.
· In this case, UE obtains the UL WUS configuration from Cell A (i.e. Option B in previous agreement)
Proposal 1: At least, UL WUS transmission to NES Cell (i.e. Option 1) should be prioritized to support.
Proposal 2: Acquisition of UL WUS configuration relying to the storing information in previous connection with either NES cell or Cell A is considered.
Proposal 3: RAN1 discuss how to indicate that the cell is barred for Rel-19 NES-non-capable UEs (esp. NTN UE) when SIB1 is not being transmitted.
Proposal 4: RAN1 discuss how to indicate whether the cell is barred cell or the cell which is capable to request SIB1, for Rel-19 NES-capable UEs.
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