


3GPP TSG RAN WG1 #117		                                                       R1-2405213
Fukuoka City, Fukuoka, Japan, May 20th—24th, 2024
[bookmark: Source]Agenda item:	9.5.2
Source: 	Vodafone
Title: 	Views on On-demand SIB1 operation for idle/inactive UEs
[bookmark: DocumentFor]Document for:	Discussion

1. Introduction
In the RAN#102 meeting [1], the following objective related to the on-demand SIB1 operation for idle/inactive UEs was included in the “Enhancements of network energy savings for NR” work item:

	2. Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
0. Triggering method by uplink wake-up-signal using an existing signal/channel.
0. Wake-up-signal configuration provisioning to UE 
1. Note: No modification of SSB will be discussed under this objective
0. Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
0. Checkpoint for normative work in RAN#105


In this contribution we present our views on this objective.
2. Discussion
2.1 Scenarios description		
In the last RAN1#116-bis meeting [2], the following agreement was achieved which related to the scenarios’ description:

	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



As stated in previous meetings, we are supportive of both multicarrier and single carrier scenarios, and we are keen on reducing the overall options/combinations to realize this technique. 
With this said, a complete solution could be obtained if we consider only Case 1, as the UE would be able to obtain the UL WUS configuration from the NES cell, transmit the UL WUS to the NES Cell, and ultimately receive the on-demand SIB1 from the NES Cell. Additionally, this option would have lower latency than Option 2.

Proposal 1: For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to prioritize the following case:
· Case 1: Option 1+A+X 
Where the options 1/A/X are defined below:
· On target cell of UL WUS transmission:
· Option 1: UE transmits UL WUS to NES Cell
· On configuration provision for UL WUS transmission
· Option A: UE obtains the UL WUS configuration from NES Cell
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 

2.2 Procedures for the operation of on-demand SIB1 for idle/inactive UEs
There might be several alternatives on how the wake-up signal configuration could be provided to the UE, and ideally a common solution for the provisioning of the wake-up-signal configuration should be achieved regardless of the scenario. The following FL proposal from RAN1#116-bis [3] showcases some alternatives under discussion:
	FL Proposal 6-1-v2
For the further study of using which signal/channel to transmit the UL WUS configuration to the UE, RAN1 to further study the following options. For the WUS transmitted by UE to trigger on-demand SIB1 on cell B, UE obtains the WUS configuration from:
· Option 1: SIBx of Cell A
· Option 2: SIBx of NES cell 
· Option 3: RRC signaling of the cell UE used to connect to
· Option 4: PDCCH/PDSCH based on Type 0-PDCCH CSS set, e.x. DCI 1_0 from NES Cell
· Option 5: Predefined configuration
· Option 6: MIB or PBCH from the NES cell


Unless there are clear benefits, we do not see the need of having fragmentation caused by multiple alternatives for the UE to obtain UL WUS configuration, as all these alternatives will be optional in Rel-19 and will depend on support from both network and UE side. In our view, a single solution should be identified, and it should work similarly for the scenarios agreed to be studied. 
With this said, we propose the following:

Proposal 2: RAN1 should further study and downselect a single alternative on how the wake-up signal configuration could be provided to the UE that works in single and multicarrier scenarios.
· Inform other groups (e.g RAN2) if any alternative has a clear majority. 

For UEs in the single carrier scenario, it is also essential for the gNB to inform the UEs that the cell is going to stop broadcasting the SIB1 and give the UEs a possibility to request the gNB not to do so as it might result in e.g. coverage holes. It sounds strange that an operator would create coverage holes, but at the same time, it might be useful to have this solution, especially for indoor coverage where e.g. in the offices people leave at about 7-8PM and come back in the morning. It should be noted that the coverage provided by outdoor antennas might not be present in all indoor locations. This indication will also be useful for the case when new UEs are attempting to access a cell which is not broadcasting SIB1, as it would then provide an opportunity for the UE to trigger the transmission of SIB1 via the wake-up signal.

Observation 1: For on-demand SIB1 operation for idle/inactive UEs, it is essential that the gNB prior to stopping transmission of SIB1, informs the UEs of this action.

The following agreement was made in the last meeting which touches upon what we mention in the previous observation: 

	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



A single option should be selected for the identification, as we see no need to define multiple alternatives to do the same procedure. Since there are limited details about the WUS configuration, we believe that Option 2 could provide such indication, thus being our preference.

Proposal 3: The UE identification of NES cell with on-demand SIB1 is based on the PBCH payload of NES cell.

2.3 Actions upon receiving UL WUS for on demand SIB1
Another topic that was discussed was the behaviour of the gNB upon receiving the WUS for on demand SIB1. The following proposal was captured in the Chairman notes [2]:

	[bookmark: _Hlk166159733]Companies to consider the following for future meetings
· Option 1: SIB1 monitoring occasions within a time window
· FFS: The starting time and duration of the time window
· FFS: Interval between two SIB1 monitoring occasions in the time window
· FFS: How gNB informs UE the details related to the time window
· Option 2: Periodic SIB1 monitoring occasions until gNB turns off the SIB1 transmission
· FFS: The staring time of the SIB1 monitoring occasions
· FFS: How gNB informs UE the SIB1 transmission is turned off
· FFS: How gNB informs the UE the details related to periodicity
· Other options are not precluded
· FFS: Further details on SIB1 monitoring occasions


In our view, both options are quite similar, being that Option 1 can be seen as a subset of Option 2 considering the second and third FFS. It also provides enough flexibility to the gNB to determine when to turn of SIB1 transmissions and thus optimize for network energy saving.

Proposal 4: The time-domain behavior of on-demand SIB1 is based on periodic SIB1 monitoring occasions until gNB turns off the SIB1 transmission.


3. Conclusions
In this contribution, the following observations and proposals are made:

Observation 1: For on-demand SIB1 operation for idle/inactive UEs, it is essential that the gNB prior to stopping transmission of SIB1, informs the UEs of this action.

Proposal 1: For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to prioritize the following case:
· Case 1: Option 1+A+X 
Where the options 1/A/X are defined below:
· On target cell of UL WUS transmission:
· Option 1: UE transmits UL WUS to NES Cell
· On configuration provision for UL WUS transmission
· Option A: UE obtains the UL WUS configuration from NES Cell
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
Proposal 2: RAN1 should further study and downselect a single alternative on how the wake-up signal configuration could be provided to the UE that works in single and multicarrier scenarios.
· Inform other groups (e.g RAN2) if any alternative has a clear majority. 

Proposal 3: The UE identification of NES cell with on-demand SIB1 is based on the PBCH payload of NES cell.

Proposal 4: The time-domain behavior of on-demand SIB1 based is based on periodic SIB1 monitoring occasions until gNB turns off the SIB1 transmission.

Proposal 5: Feedback from gNB in response to the SIB1 request is supported before the UE starts receiving SIB1 can be deprioritized for the study.
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