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[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1 Introduction
In the last RAN3 meeting[1], following agreement was achieved:
	Scenario1: UE obtains the UL WUS configuration from Cell A, and transmits UL WUS to NES Cell.
· UL WUS configuration from NES Cell to Cell A via Xn, e.g., before entering on-demand SIB1 mode in the NES Cell or when the UL WUS configuration is changed


In this contribution, we will continue to discuss the on-demand SIB1 topic.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
In RAN1#116bis meeting[2], on-demand SIB1 for idle/inactive UEs was discussed and following agreements have been achieved by RAN1: 
	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.



RAN3 has agreed to specify the scenario “UE obtains the UL WUS configuration from Cell A, and transmits UL WUS to NES Cell” (i.e., Case 2: Option 1+B+X in RAN1). The scenario targets to the deployment where Cell A (neighbour cell of NES Cell) with normal SIB1 transmission covers the area of the NES cell without normal SIB1 transmission. In this scenario, UL WUS configuration is delivered from NES Cell to Cell A via Xn, that the UE receives the UL WUS configuration from Cell A, e.g., via reading the system information of Cell A. Then, the UE can obtain the SIB1 of NES via transmitting UL WUS to the network. Figure 1 illustrates the procedure.
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Figure 1 Procedure of Case 2
As agreed in RAN1, for UL WUS design, at least dedicated PRACH resource is the assumed to be further studied, so the UL WUS should be a L1 signaling whose configuration. The UL WUS configuration should be formulated by gNB-DU in split architecture and the NES gNB-DU should deliver the UL WUS configuration to the NES gNB-CU for transferring it to Cell A. Sending the UL WUS configuration from gNB-DU to gNB-CU of NES cell over F1 should be supported.
Proposal 1: The UL WUS configuration is formulated by NES gNB-DU and sent from NES gNB-DU to NES gNB-CU over F1.
One question is which node to decide on-demand SIB1 mode, for example, the decision to turn a cell from normal transmission of SIB1 to on-demand SIB1 mode. In our view, the decision of on-demand SIB1 mode should be made by gNB-CU, considering that the gNB-CU controls the access of idle/inactive UEs and SIB1 transmission mode impacts the access of idle/active mode UEs. This case is similar with gNB-CU’s decision for turning a cell off/on. The gNB-CU can decide whether to turn a cell to on-demand SIB1 mode based on the number of UEs’ RRC connections. RAN3 can discuss if the on-demand SIB1 decision can also be taken by OAM. If the gNB-CU decide the on-demand SIB1 mode, it should indicate gNB-DU the on-demand SIB1 mode and request for a UL WUS configuration. 
Proposal 2: NES gNB-CU decides the on-demand SIB1 mode. FFS if the on-demand SIB1 decision is also taken by OAM.
Proposal 3: NES gNB-CU indicates NES gNB-DU about on-demand SIB1 mode and requests for UL WUS configuration via F1AP.
For Case 2, the UL WUS configuration of NES cell may be transmitted by system information of Cell A, e.g., via SIB1 or SI message. If the UL WUS configuration is transmitted via SIB1 of Cell A, the gNB-CU of Cell A has to indicate the gNB-DU of Cell A about the UL WUS configuration. Whereas, how to transmit the UL WUS configuration over Cell A is up to other working groups, so it is FFS whether WUS configuration is sent from gNB-CU to gNB-DU of Cell A. 
Observation 1: FFS whether UL WUS configuration is sent from gNB-CU to gNB-DU of Cell A via F1AP.
For Case 2, when the NES cell is not in on-demand SIB1 mode, i.e., SIB1 is transmitted normally in NES cell, it is probably Cell A (neighbour cell) does not need to broadcast the UL WUS configuration over Uu interface or make up the coverage hole due to the NES cell and therefore it does not need to cover the area of NES cell. Whereas, if the NES cell is in on-demand SIB1 mode, Cell A should take the coverage of the NES cell in order to provide UL WUS configuration to Rel-19 UEs and prevent coverage hole for legacy UEs as the NES cell cannot provide SIB1 normally in on-demand SIB1 mode. Thus, different SIB1 modes of NES cell would lead to different coverage/performance of Cell A.
Observation 2: Different SIB1 modes of NES cell would lead to different coverage/performance of Cell A. It’s beneficial for Cell A to be aware of NES cell’s SIB1 mode.
As discussed above, on-demand SIB1 decision is taken by NES gNB-CU, thus SIB1 transmission status/mode can be indicated to Cell A over Xn from the NES gNB. If the NES cell is turned to on-demand SIB1 mode, the NES gNB can indicate the on-demand SIB1 mode of the NES cell to the Cell A gNB, so that Cell A can adjust the coverage to take the area of the NES cell and broadcast the UL WUS configuration for UE. When the NES is turned back to normal SIB1 mode from on-demand SIB1 mode, the NES gNB can also indicate that information to the Cell A gNB, then the Cell A would stop broadcasting the UL WUS configuration and shrink the coverage to save more energy.
Take following figure as an example. NES cell and Cell are non-overlapped coverage originally, as SIB1 is transmitted normally in the NES cell at the very beginning. If it is determined to turn the NES cell to on-demand SIB1 mode, the on-demand SIB1 mode can be indicated to Cell A gNB, and Cell A enlarges the coverage to take the area of the NES cell and broadcasts the UL WUS configuration for UE. After a period, if the NES cell is turned back to normal SIB1 mode (e.g., due to more and more requests for SIB1 transmission from UEs), the normal SIB1 mode is also indicated to Cell A, then Cell A can stop broadcasting the UL WUS configuration and shrink the coverage to save the energy of Cell A gNB.
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Figure 2 SIB1 status/mode indication to Cell A
Proposal 4: SIB1 status/mode of NES Cell can be indicated to Cell A over Xn.
Per RAN1 agreements[2], other two cases are still focused on:
· Case 1: Option 1+A+X
UE transmits UL WUS to NES Cell, and
UE obtains the UL WUS configuration from NES Cell, and
UE receives on-demand SIB1 from NES Cell
· Case 3: Option 2+B+Y
UE transmits UL WUS to Cell A, and
UE obtains the UL WUS configuration from Cell A, and
UE receives on-demand SIB1 from Cell A
For Case 1, as the UL WUS configuration is obtained from NES Cell, and UE identifies NES cell with on-demand SIB1 based on UL WUS configuration or PBCH payload of NES cell (per RAN1’s agreement), no information exchange between NES Cell and Cell A is required. 
For Case 3, since UE receives on-demand SIB1 from Cell A, delivering SIB1 content of NES Cell from the NES Cell to Cell A is needed. In split architecture, NES gNB-DU should deliver the SIB1 content to NES gNB-CU. In addition, the NES Cell may need to indicate the on-demand SIB1 mode to Cell A, so that Cell A can broadcast the UL WUS configuration to UE.
It can be observed Case 3 may introduce impacts to RAN3. RAN3 should keep monitoring the progress of RAN1 for Case 3.
Observation 3: Case 3 of RAN1 may introduce impacts to RAN3, RAN3 should keep monitoring progress of RAN1.
3 Conclusion
In the previous sections we made the following observations and proposals:
Proposal 1: The UL WUS configuration is formulated by NES gNB-DU and sent from NES gNB-DU to NES gNB-CU over F1.
Proposal 2: NES gNB-CU decides the on-demand SIB1 mode. FFS if the on-demand SIB1 decision is also taken by OAM.
Proposal 3: NES gNB-CU indicates NES gNB-DU about on-demand SIB1 mode and requests for UL WUS configuration via F1AP.
Observation 1: FFS whether UL WUS configuration is sent from gNB-CU to gNB-DU of Cell A via F1AP.
Observation 2: Different SIB1 modes of NES cell would lead to different coverage/performance of Cell A.
Proposal 4: SIB1 status/mode of NES Cell can be indicated to Cell A over Xn.
Observation 3: Case 3 of RAN1 may introduce impacts to RAN3, RAN3 should keep monitoring progress of RAN1.
4 Reference
[1]. [bookmark: _Ref163399549]Draft Report of 3GPP TSG RAN3 meeting #123-bis, MCC
[2]. [bookmark: _Ref165652061]Draft Report of 3GPP TSG RAN WG1 #116 v0.3.0, RAN1#116bis, MCC
3

image1.png




image2.png




