Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #125bis			         R2-2402975
Changsha, China, Apr 15th – 19th, 2024
Agenda Item:	8.5.3
Source: 	LG Electronics Inc.
Title:         	On-demand transmission of SIB1
Document for: 	Discussion and Decision
Introduction
[bookmark: _Ref178064866]In this contribution, we discuss on-demand SIB1 for UE in RRC_IDLE/INACTIVE according to following objective in [1].
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
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
As we already have well-established on-demand transmission mechanism for SI messages, we first need to study which parts of the existing SI request procedure can be reuse and what needs to be changed or defined additionally for SIB1 request.
The existing SI request procedure can be summarized as follow:
1. UE checks whether an SI message it wants to acquire is being broadcast, and requests it only when it is not being broadcast.
2. MSG1 based SI request: If SI request specific RA resource is configured, the UE requests the SI transmission by performing Random Access using the RA resource associated with the SI message.
UE considers the MSG1 based SI request is successfully completed upon reception of RAR.
3. MSG3 based SI request: If SI request specific RA resource is configured, the UE requests the SI transmission by transmitting MSG3.
UE considers the MSG3 based SI request is successfully completed upon reception of MSG4 which includes UE contention resolution identity.
Since the only uplink resource available for UE in RRC_IDLE/INACTIVE is Random Access resource, the basic principle of the existing MSG1 based SI request, i.e., 1, and 2 above, can be easily adopted for SIB1 request. However, in the SIB1 request procedure, UE requests SIB1 of a neighbor NES cell while camping on another cell. Due to this difference, we can consider two alternative approaches for SIB1 request.


Figure 1. Two alternatives for SIB1 request
The first alternative is the UE directly requests the SIB1 transmission from the neighbor NES cell using the RA resource of that neighbor NES cell. This approach aligns with the existing SI request procedure's principle that the UE transmits the SI request to the cell that will transmit the SI. However, since UE has not been required to perform Random Access with neighbor cell up to now, this alternative requires further study on this new UE behavior.
The second alternative is UE transmits the SIB1 request to the serving cell, similar to the legacy SI request procedure. The serving cell then delivers the SIB1 request received from the UE to the neighbour NES cell via Xn interface. This approach seems more efficient from the NES perspective, as the NES cell does not need to monitor the MSG1 transmission while not performing SIB1 transmission. If the serving cell can keep up-to-date SIB1 of the neighbor NES cell and transmit it to the UE, the NES cell will not wake up even for SIB1 transmission. Considering the UE may determine the NES cell is not suitable for normal service after acquiring SIB1, e.g., because the NES cell is not part of either the selected PLMN or the registered PLMN, this would be very useful in prolonging the sleep of the NES cell.
The two alternatives differ significantly in terms of RA resource reservation to support MSG1 based SIB1 request. In the first alternative, since UE requests SIB1 transmission using RA resource of neighbor NES cell, only the NES cell not broadcasting SIB1 needs to reserve RA resource for MSG1 based SIB1 request. However, in the second alternative, the serving cell should reserve its own RA resources for each surrounding NES cell not broadcasting SIB1 to allow UEs to request SIB1 of the surrounding NES cells using MSG1. Additionally, for a single NES cell not broadcasting SIB1, multiple surrounding awake cells need to reserve RA resources. If the serving cell fails to reserve RA resource for MSG1 based SIB1 request of neighbor NES cells, the UE should use MSG3 based SIB1 request. In conclusion, the first alternative can support the MSG1 based SIB1 request with significantly fewer RA resources compared to the second alternative.
The Pros and Cons of the two alternatives for SIB1 request are listed as below:
Table 1. Pros and Cons of two different alternatives for SIB1 request procedures
	
	Alt1. Directly request from the SIB1-less neighbor cell
	Alt2. Request SIB1 of neighbor cell from serving cell

	NES gain
	· NES cell should monitor SIB1 request while not broadcasting SIB1.
	· NES cell does not need to monitor SIB1 request while not broadcasting SIB1.
· If serving cell transmits the SIB1 of neighbor NES cell instead, the NES cell does not need to wake-up even for SIB1 transmission.

	RA resource reservation for MSG1 based SIB1 request
	· Easy to support MSG1 based SIB1 request because only NES cell not broadcasting SIB1 needs to reserve its own RA resource.
	· A cell needs to reserve RA resources for numerous neighbour NES cells not broadcasting SIB1.
· For a single NES cell, more than one adjacent cell should reserve RA resources.

	Standardization efforts 
	· Further study for Random Access to neighbor cell.
· Inter-node signaling to forward the SIB1 request configuration, i.e., RA resource used for SIB1 request.
	· Inter-node signaling to forward the SIB1 request


Based on above analysis, we propose followings:
Proposal 1	Resue following principles of the existing SI request for SIB1 request:
· UE requests SIB1 only when it is not being broadcast.
· UE in RRC_IDLE/IANCTIVE can request SIB1 transmission by transmitting MSG1 to the network.
· UE considers the MSG1 based SIB1 request is successfully completed upon reception of RAR from network.
Proposal 2	For further study on the on-demand transmission of SIB1, choose one between two alternatives: 1) Directly requesting SIB1 from neighbour NES cell, and 2) Requesting SIB1 of neighbour NES cell from serving cell, based on the Pros and Cons of each alternative outlined in Table1.
The detailed condition for SI request is not specified in RRC specification. UE determines which SI messages need to be acquired based on its capability and requests the SI message if it is not being broadcast. However, if UE supporting the SIB1 request is allowed to request SIB1 transmission of a NES cell without any additional condition, the NES cell supporting the on-demand SIB1 would frequently awaken to transmit SIB1, thereby reducing the NES gain achievable through the on-demand transmission of SIB1. 
The ultimate purpose of requesting SIB1 is to camp on the NES cell. Although there are no specifications dictating from which cell's SIB1 the UE should read during cell reselection, it will likely read SIB1 only from neighbour cells that meet the radio quality condition for cell reselection, i.e., the highest ranked cell/best cell. Similarly, the UE doesn’t need to request SIB1 of neighbour NES cell that does not meet the cell reselection condition in terms of radio quality. Therefore, we also propose to define SIB1 request condition that minimizes the awakening of NES cell for SIB1 transmission.
Proposal 3	Define a SIB1 request condition that permits UE to request SIB1 transmission of an NES cell only when the NES cell meets the radio quality condition for cell reselection.
Conclusion
Proposal 1	Resue following principles of the existing SI request for SIB1 request:
· UE requests SIB1 only when it is not being broadcast.
· UE in RRC_IDLE/IANCTIVE can request SIB1 transmission by transmitting MSG1 to the network.
· UE considers the MSG1 based SIB1 request is successfully completed upon reception of RAR from network.
Proposal 2	For further study on the on-demand transmission of SIB1, choose one between two alternatives: 1) Directly requesting SIB1 from neighbour NES cell, and 2) Requesting SIB1 of neighbour NES cell from serving cell, based on the Pros and Cons of each alternative outlined in Table1.
Proposal 3	Define a SIB1 request condition that permits UE to request SIB1 transmission of an NES cell only when the NES cell meets the radio quality condition for cell reselection.
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