3GPP TSG-RAN WG3 Meeting #123bis                                                                  R3-241547
Changsha, China, Apr 15th – 19th, 2024

[bookmark: _Hlk149827936]Source:	CATT 
[bookmark: Title]Title:	Discussion on on-demand SIB1 for idle UE
[bookmark: Source]Agenda Item:	17.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1 Introduction
The objectives of the Rel-19 NES enhancement on on-demand SIB1 include[1]: 
	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


In this contribution, we will discuss this topic from RAN3 perspective.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
2.1 Spec impacts introduced by WUS
According to the WID[1], Rel-19 UEs can be capable of transmitting wake-up-signal (WUS) to trigger on-demand SIB1 for a NES cell without SIB transmission. In RAN1#116 meeting[2], on-demand SIB1 for idle/inactive UEs was discussed and following agreements have been achieved by RAN1:
	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



From RAN1 discussion, the target scenario will prioritize the heterogeneous deployment, where the neighbour cell with normal SIB1 transmission (cell A) covers the area of the NES cell. Based on above agreements, there are two options for the idle/inactive UEs to send the WUS for triggering SIB1 transmission of NES cell.
Option 1: UE transmits UL WUS to the NES cell
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For Option 1, WUS to trigger SIB1 of the NES cell uses the radio resource of the NES cell. The potential schemes for WUS configuration mentioned by RAN1 are:
· Option A: UE obtains the UL WUS configuration from NES Cell
· Option B: UE obtains the UL WUS configuration from Cell A (neighbour cell)
On Option B, the UE needs to receive the configuration for WUS which uses the radio resource of the NES cell from the neighbour cell, e.g., via reading the system information of neighbour cell. So, it would be necessary the configuration of the radio resource for WUS in the NES cell is delivered from the NES gNB to the neighbour gNB. In split architecture, gNB-DU could take the role of configuring WUS, thus the gNB-DU of the NES cell should deliver the WUS configuration to the gNB-CU for informing the WUS configuration to the neighbour gNB. So, exchanging the WUS configuration over Xn and F1 would be supported for Option B.
Option 2: UE transmit UL WUS to the cell A (neighbour cell)
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For Option 2, WUS to trigger SIB1 of the NES cell uses the radio resource of neighbour cell. The neighbour cell would need to indicate UE about the NES cells whose SIB1 can be triggered, for example, via system information. Thus, the NES gNB would need to inform the neighbour gNB about the on-demand SIB1 cell(s). The indication for on-demand SIB1 cell over Xn would be supported. In split architecture, the on-demand SIB1 cell(s) are configured by gNB-DU, indication of on-demand SIB1 cell over F1 would also be supported for Option 2. 
There are two schemes discussed by RAN1 for transmitting SIB1 of NES cell:
· Option A: SIB1 of NES cell is transmitted through the NES cell itself
· Option B: SIB1 of NES cell is transmitted through cell A (neighbour cell)
On Option A, when the neighbour gNB receives the WUS from UE, it can send SIB1 transmission request to the NES gNB for resuming the SIB1 transmission in the NES cell. Also, the SIB1 request from the NES gNB-CU to the NES gNB-DU is necessary in split architecture. Thus, SIB1 transmission request over Xn and F1 would be supported for Option A.
On Option B, since SIB1 of NES cell has to be sent using DL radio resource of neighbour cell, delivering SIB1 content of the NES cell from the NES gNB to the neighbour gNB is needed. Also, NES gNB-DU delivering SIB1 content to the NES gNB-CU is needed in split architecture. So, exchanging the SIB1 content over Xn and F1 would be supported for Option B.
It can be observed the RAN3 impacts would vary in accordance with the potential options. In all above options, it would be necessary to exchange the information of on-demand SIB1 cell(s) over Xn and F1. However, it’s not clear what information should be exchanged at present. RAN3 should wait for RAN1/2 group to determine the final option before determining RAN3 impacts.
Observation 1: It would be necessary to exchange the information of on-demand SIB1 cell(s) over Xn and F1. However, it’s not clear what information should be exchanged since different options are on table.
Proposal 1: RAN3 wait for other groups on selecting the final option before determining the impacts introduced by WUS.
2.2 Exchange SIB1 transmission status over Xn
As discussed in section 2.1, we assume that the information of on-demand SIB1 cell would need to be exchanged over Xn for supporting the function of WUS for idle/inactive UEs. 
Besides that, we think exchanging SIB1 transmission status over Xn would also be beneficial for network energy saving.
Considering the case where the on-demand SIB1 is transmitted in legacy manner in NES cell, and the NES cell supports legacy UEs to camp on when SIB1 is transmitted normally, it could not be necessary for the cell A (neighbour cell) to cover the area of NES cell all the time. Basically, the consideration is that, if no SIB1 is transmitted in the NES cell, the neighbour cell should take the coverage of the NES cell to prevent coverage hole for legacy UEs. Whereas, when SIB1 transmission is resumed in the NES cell, the neighbour cell does not need to cover area of the NES cell, thus the neighbour cell can shrink the coverage to save energy and therefore homogeneous network deployment, where the neighbour cell and the NES cell have non-overlapped coverage, can be supported in that case.
Observation 2: If the on-demand SIB1 is transmitted in legacy manner in NES cell, and the NES cell supports legacy UEs to camp on when SIB1 is transmitted normally, it may not be necessary for cell A (neighbour cell) to cover the area of NES cell.
And exchanging SIB transmission status between NG-RAN nodes could be considered as the scheme to adjust the coverage of neighbour cells as needed. 
Take following picture as an example for how SIB1 status exchanging can support the homogeneous deployment for further energy saving. The neighbour cell takes the coverage of the NES cell originally, as no SIB1 is transmitted in the NES cell. If on-demand SIB1 is triggered by UE for the NES cell, the NES cell can resume SIB1 transmission and indicate the SIB1 resumption information to neighbour gNB. Then the neighbour cell coverage can be reduced so as to save the energy of the neighbour gNB. Afterward, if stopping SIB1 is required for NES cell, e.g., when no UE is connected to the NES cell, the NES cell can stop SIB1 and indicate the SIB1-less status to neighbour gNB, so that the coverage of neighbour cell can be enlarged to cover the area of NES cell, that therefore can prevent coverage hole after SIB1 is stopped in NES cell.

[image: ]               SIB1 resumption
indication
SIB1-less indication
WUS
NES Cell
Cell A
NES Cell
Cell A
NES Cell
Cell A

Observation 3: Exchanging SIB1 transmission status via Xn can be used to adjust the coverage of cell A (neighbour cell) for further energy saving.
This scheme could share the same concept with cell switching off/on for energy saving, except that the on-demand SIB1 is triggered by UE rather than the neighbour gNB. However, it’s not clear the manner used for the on-demand SIB1 transmission and it’s not clear whether the NES cell can support legacy UEs to camp on. Those issues should be determined by RAN1/2. RAN3 can discuss the exchanging SIB1 transmission status over Xn based on the progress of other groups.
Proposal 2: RAN3 discuss exchanging SIB1 transmission status based on progress of other groups.
3 Conclusion
In the previous sections we made the following observations and proposals:
Observation 1: It would be necessary to exchange the information of on-demand SIB1 cell(s) over Xn and F1. However, it’s not clear what information should be exchanged since different options are on table at present.
Proposal 1: RAN3 wait for other groups on selecting the final option before determining the impacts introduced by WUS.
Observation 2: If the on-demand SIB1 is transmitted in legacy manner in NES cell, and the NES cell supports legacy UEs to camp on when SIB1 is transmitted normally, it may not be necessary for cell A (neighbour cell) to cover the area of NES cell.
Observation 3: Exchanging SIB1 transmission status via Xn can be used to adjust the coverage of cell A (neighbour cell) for further energy saving.
Proposal 2: RAN3 discuss exchanging SIB1 transmission status based on progress of other groups.
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