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1 Introduction

RAN#102 has agreed the WI to specify the techniques to enhance the network energy savings as RP-234065.
There are three RAN3 related objectives:

1. Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. [RAN1/2/3/4]
· Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)

· Note1: On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.
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
3. Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]

· Adaptation of SSB in time domain, e.g. adapting periodicity 

· Adaptation of PRACH in time domain
· Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
· This study is to be done in 2Q’2024 only
· Adaptation of paging occasions including confining the paging occasions in the time domain

· Note: there shall be no paging latency increase
· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 
In the paper we discuss the potential interface impact for on-demand SIB1. 

2 Discussion
From the objective, support of on-demand SIB1 is for UEs in idle/inactive mode. Up to now, RAN1 started R19 discussion from Feb 2024. And RAN2 and RAN3 started the work from April 2024. 
Based on the RAN1’s conclusion, more details is given for the cases:
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:
· 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 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A
To make it clear, the figures below illustrate the RAN1 agreed three cases:

	Case 1:
	Case 2:
	Case 3:
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Figure1: RAN1 agreed cases for On-demand SIB1
RAN2 has discussed about the signaling about the WUS configuration and WUS with the following conclusions:

1. At least RAN2 starts scenario 1a (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell). Other scenarios are not excluded.

2. RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1.

3. UL WUS configuration includes at least RACH configuration.

4. A UE needs to know a UL WUS configuration to request SIB1 of which cell.

5. Existing Msg 1 based on-demand procedure is reused for on-demand SIB1 acquisition procedure. FFS on Msg 3. FFS if / when the UE monitors the OD-SIB1 upon reception of RAR. FFS: whether introduce specified UE behavior if RACH failure of OD-SIB1 request.
2.1 Non-split architecture:

Case 1

For case 1, UE obtains the UL WUS configuration from NES cell, and sends the WUS to NES cell to request SIB1 information from NES cell as illustrated in Figure 1. Case 1 involves the NES cell located gNB and UE. So in this case, the main enhancement is in UU interface which is in scope of RAN2 and RAN1.

Observation 1: 
The main enhancement for case 1 for non-split architecture is in UU interface. 

Case 2
The UE receives the UL WUS configuration of NES cell from cell A in Case 2. To support the mechanism, the UL WUS configuration needs to be exchanged from NES cell to Cell A via Xn interface, which has been agreed in RAN3. For the subsequent WUS signaling reception and SIB1 information transmission, they are same as the ones in case 1. 
Observation 2: 
In addition to Case 1, the exchange UL WUS configuration is required for case 2, which is already agreed in RAN3. 

Case 3

In case 3, UE sends the WUS to cell A, and cell A needs to send the SIB1 information of NES cell to UE. Due to cell A to receiving the WUS, the WUS configuration should be set by cell A, which means that the WUS configuration for on-demand SIB1 of NES cell needs to occupy the RACH resource of cell A. As the limitation of RACH resources, the performance in cell A such as random access or the UE handover may be influenced by the NES actions in neighbour cells. The network energy saving should be achieved without the performance downgrading. It is better to let cell A to decide whether it can support the on-demand SIB1 operation of NES cell based on its own situation. For example, there is no sufficient RACH resource in cell A, cell A may close the door for supporting the on-demand SIB1 operation in NES cell. There are two ways to enable the cell A to state its willing: 

· Option 1: NES cell requests cell A to support the on-demand SIB1, and cell A accepts or rejects the request based on its status.

· Option 2: Cell A tells NES cell whether it can support the on-demand SIB1 in NES cell or not.

Proposal 1: 
To support case 3, cell A located gNB and NES cell located gNB should exchange whether cell A can support the on-demand SIB1 in NES cell or not based on the following two options:
· Option 1: NES cell requests cell A to support the on-demand SIB1, and cell A accepts or rejects the request based on its status.

· Option 2: Cell A tells NES cell whether it can support the on-demand SIB1 in NES cell or not.

In addition, in the existing mechanism, one cell can not know the SIB1 information of the neighbours. When receiving the WUS signalling from UE, cell A needs to send the SIB1 information of the NES cell to the UE. So in order to enable such operation, NES cell should inform the SIB1 information to cell A. 

Proposal 2: 
To support case 3, NES cell should inform the SIB1 information of NES cell to the cell A via Xn interface.

2.2 Split architecture:

From RAN2 agreement, it can be observed that the RACH procedure is reused for UE to request on-demand SIB1 and UL WUS configuration includes at least RACH configuration. Msg 1 reused for on-demand SIB1 is agreed, while whether Msg3 to be reused is for further discussion. In split architecture, RACH configuration is decided by gNB DU, so it is reasonable for RAN3 to decide the gNB DU to decide the UL WUS configuration.

Proposal 3: 
In split architecture, gNB DU is responsible to set the UL WUS configuration.

In split architecture, which node to send the UL WUS configuration is highly dependent on the signaling design in UU interface. Thus, we need to check the progress of RAN1 and RAN2. Regarding to the WUS reception, due to Msg1 to be reused, gNB DU is the node to receive the WUS. While whether to reuse Msg3 is still under discussion, if so, gNB CU also can be the node to receive the WUS.

Proposal 4: 
In split architecture, gNB DU should be the node to receive WUS when the Msg1 is reused for UE to request on-demand SIB1. 

Case 1 and Case 3
For case 1 and case 3, whether there is F1 impact depends on the signaling design in UU interface. It is better for RAN3 to wait for RAN1 and RAN2 progress.
Case 2

As analysis before, gNB DU should be the node to set the WUS configuration. In split architecture, to support inter-gNB WUS configuration exchange, gNB DU should send the UL WUS configuration to gNB CU to realize normal cell to obtain the UL WUS configuration in NES cell. 
Proposal 5: 
In split architecture, gNB DU should send the UL WUS configuration to gNB CU for inter-gNB exchange. 
3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Observation 1: 
The main enhancement for case 1 for non-split architecture is in UU interface. 

Observation 2: 
In addition to Case 1, the exchange UL WUS configuration is required for case 2, which is already agreed in RAN3. 

Proposal 1: 
To support case 3, cell A located gNB and NES cell located gNB should exchange whether cell A can support the on-demand SIB1 in NES cell or not based on the following two options:

· Option 1: NES cell requests cell A to support the on-demand SIB1, and cell A accepts or rejects the request based on its status.

· Option 2: Cell A tells NES cell whether it can support the on-demand SIB1 in NES cell or not.

Proposal 2: 
To support case 3, NES cell should inform the SIB1 information of NES cell to the cell A via Xn interface.

Proposal 3: 
In split architecture, gNB DU is responsible to set the UL WUS configuration.

Proposal 4: 
In split architecture, gNB DU should be the node to receive WUS when the Msg1 is reused for UE to request on-demand SIB1. 

Proposal 5: 
In split architecture, gNB DU should send the UL WUS configuration to gNB CU for inter-gNB exchange. 
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