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1	Introduction
[bookmark: _Toc474247438]According to the Rel-19 NES WID (RP-234065), support of on-demand SIB1 for UEs in idle/inactive mode shall be studied by RAN1, RAN2 and RAN3 with a checkpoint for normative work at RAN#105 (September 2024). In this context RAN1 also evaluates the NES gain achievable by this technique.
In this paper we provide an initial analysis of potential RAN3 impacts based on the current discussion state in RAN1 [1]. 
2	Discussion
RAN1#116 (February 2024) made the following assumptions for the purpose of discussion:
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



Figure 1: On-demand SIB1 mechanism as discussed by RAN1.
A pre-Rel-19 UE is able to determine from the MIB that the cell is not broadcasting SIB1. Such UE will therefore not perform reselection towards a NES cell using on-demand SIB1, at least in periods when the cell is not transmitting SIB1. A cell using on-demand SIB1 will therefore in practical scenarios not be used by the NG-RAN for idle-mode load balancing and pre-Rel-19 UEs cannot help to discover such cells for ANR. However other impacts to UEs will first need clarification in RAN2 [2], e.g.:
· How a Rel-19 UE can detect that the cell is a NES cell with on-demand SIB1 operation? 
· Whether a UE is allowed to camp on a NES cell with on-demand SIB1 operation.
Still, due to impact on ANR and idle-mode load balancing, both under the responsibility of the gNB-CU-CP in case of split architecture, it seems clear already at this stage that activation and deactivation of the on-demand SIB1 operation, including SIB1 transmission activation/deactivation, needs to be under control of the gNB-CU-CP.
Proposal 1: In case of split architecture, the gNB-CU-CP serving the NES cell decides activation and deactivation of the on-demand SIB1 operation, as well as SIB1 transmission activation/deactivation.
Further under discussion in RAN1 is to which cell a Rel-19 UE in RRC_IDLE or RRC_INACTIVE can send an UL WUS (Up-Link Wake-Up Signal) in order to request SIB1 of the NES cell.
 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
These options are illustrated in Figure 2.


[bookmark: _Ref162822849]Figure 2: Options for UL WUS (Up-Link Wake-Up Signal) transmission, used by the UE in RRC_IDLE or RRC_INACTIVE to request transmission of SIB1 of the NES cell.
RAN1 currently considers the following scenarios:
· the cell A and the NES cell belong to same gNB
· the cell A and the NES cell belong to different gNBs
In case RAN1 decides to support option 2 for cell A and NES cell belonging to different gNBs, the gNB controlling cell A shall be able to inform the gNB controlling the NES cell that a UE has requested transmission of SIB1.
Proposal 2: If RAN1 decides to enable cell A as target cell for UL WUS (option 2), the gNB controlling cell A shall be able to inform the gNB controlling the NES cell that a UE has requested transmission of SIB1.
Similarly, options for UL WUS configuration transmission to the UE are still up to discussion in RAN1:
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
These options are illustrated in Figure 3.


[bookmark: _Ref162890695]Figure 3: Options for UL WUS configuration transmission.
It can be noticed that the content of the UL WUS configuration transmitted to the UE will depend on the target cell for the UL WUS, i.e. this signalling will inform the UE about signalling resources (e.g. physical resources) either on cell A or on the NES cell. We assume that if the NES cell transmits the UL WUS configuration, this information will correspond to signalling resources on the NES cell itself, but also this assumption is subject to RAN1’s confirmation.
From the agreed option combinations and the discussion above, we may derive that at least the options in Table 1 could be further studied in RAN1/2/3. The option of UL WUS configuration from NES cell (option A) combined with UL WUS transmission to cell A (option 2) seems to be without benefit, and we therefore didn’t include this combination in the table.

	Combination
	Configuration Provision of WUS
	Target cell for UL WUS
	OD-SIB1 Transmitted by

	A1
	Option A: NES Cell 
	Option 1: NES Cell
	NES Cell

	B1
	Option B: Cell A
	Option 1: NES Cell
	NES Cell

	B2
	Option B: Cell A
	Option 2: Cell A
	NES Cell


Table 1: Different combinations of cells & roles for on-demand SIB1
We assume that RAN1 will progress quickly on down-selection between the options listed in Table 1, hence reducing the number of options requiring study in RAN2 and RAN3. When it comes more specifically to the RAN3 part, it is to be noted that cell A and the NES cell could be located as follows:
· Cell A and NES Cell could be in same gNB-DU
· Cell A and NES cell could be in the same gNB and different gNB-DUs (or) 
· Cell A and NES cell could be located in different gNBs
Therefore, RAN3 will have to study how the on-demand SIB1 feature may work within a gNB-DU, or across gNB-DUs or across gNBs.
Proposal 3: RAN3 to study impacts on Xn and F1 interfaces for on-demand SIB1 operation in line with the principles outlined in proposals 1 and 2.


3	Conclusions
Proposal 1: In case of split architecture, the gNB-CU-CP serving the NES cell decides activation and deactivation of the on-demand SIB1 operation, as well as SIB1 transmission activation/deactivation.
Proposal 2: If RAN1 decides to enable cell A as target cell for UL WUS (option 2), the gNB controlling cell A shall be able to inform the gNB controlling the NES cell that a UE has requested transmission of SIB1.
Proposal 3: RAN3 to study impacts on Xn and F1 interfaces for on-demand SIB1 operation in line with the principles outlined in proposals 1-2.
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