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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
During the discussions of the 3GPP release 19 contents, there were several proposals on how on-demand SIB1 operation could be performed. 

To fulfill network energy saving gains, it is important to understand the scenarios this technique will be focusing on. As mentioned in a previous contribution, we see the following scenarios:

· UE is idle/inactive on a cell not transmitting SIB1 but has overlapping coverage from multiple other cells either collocated (different frequency) or non-collocated (neighbour cells) i.e multicarrier scenario (as seen in Fig.1 for non-collocated case). This kind of deployment (overlapping coverage/multicarrier) is a typical deployment scenario in real networks.
· UE is idle/inactive on a cell not transmitting SIB1 but has no overlapping coverage from other cells i.e single carrier scenario (as seen in Fig.2). This scenario is also typical for some of the deployments. One of such deployments might be indoor coverage where only indoor antennas provide coverage and there are no other sources for the coverage. 
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Figure 1 – Multicarrier scenario.
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Figure 2 – Single carrier scenario.
In our view both scenarios are included within the scope of the work item.							
Observation 1: Both multicarrier and single carrier scenarios are included within the scope of the work item.

In the last RAN1#116 [2], the following agreement was achieved for the scenarios’ description and terminology:

	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



To support both multicarrier and single carrier scenarios, at least Option 1 on the target cell of UL WUS transmission should be kept, as this option would allow for the UE to request directly to the cell that is not transmitting SIB1. Additionally, this option would have lower latency than Option 2.
On the configuration provision for the UL WUS transmission, our view is that both Option A and Option B are required considering the current wording, as each one would enable single and multicarrier scenarios (as an alternative) respectively. 
On other options not being precluded, some companies proposed to have another UE providing the UL WUS configuration. The benefits of this option are not clear to us and in our view, it would not work in a standalone manner, meaning either Option A or Option B would also need to be supported by the UE/network.
We thus propose the following:

Proposal 1: On target cell of UL WUS transmission prioritize:
· Option 1 (UE transmits UL WUS to NES Cell) OVER Option 2 (UE transmits UL WUS to Cell A)

Proposal 2: On configuration provision for UL WUS transmission prioritize:
· Both Option A (UE obtains the UL WUS configuration from NES Cell) AND Option B (Option B: UE obtains the UL WUS configuration from Cell A 
· Deprioritize/preclude other options.

2.2 Procedures for the operation of on-demand SIB1 for idle/inactive UEs
In general, for the multicarrier scenario, the network has more flexibility on how it operates, by relying on other cells to either transmit the SIB1 of the cell that stopped to broadcast it or to provision the UE with the wake-up signal configuration (e.g. PRACH config) to request the broadcasting of the SIB1 on the cell that stopped to broadcast it.
[bookmark: _Hlk158297348]Anyway, if there is no overlapping coverage, it is unclear on how the UE could obtain the wake-up signal configuration to trigger SIB1 transmission. 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 [3] showcases some alternatives under discussion:
	FL Proposal 6-1-v3
For the further study of UL WUS transmitted by UE to trigger on-demand SIB1 on NES cell, UE obtains the WUS configuration from one or more of:
· Alt 1: SIBx of Cell A and/or NES cell
· Alt 2: DCI on Cell A or NES cell
· Alt 3: Msg 4 or Msg 2
· Alt 4: [PBCH on NES Cell]
· Alt 5: Predefined configuration
· Alt 6: RRC release message of cell A


Looking at the proposal, we have concerns on having multiple alternatives for the UE to obtain the WUS configuration. In our view, a single solution should be identified, and it should work similarly for the options agreed to be studied for the UL WUS provisioning. Unless there are clear benefits, we do not see the need of having for example: 
· Support of Alt 1 for Cell A only and support of Alt 2 for NES Cell only (and any other combination of alternatives)
· 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.
With this reasoning we propose:

Proposal 3: 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.

Observation 2: 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 proposal was captured in the FL summary [3], which touches upon what we mentioned in Observation 2: 

	FL Proposal 7-1-v3
For the further study of how UE identifies a NES cell is with on-demand SIB1, RAN1 to discuss the following alternatives.
· Alt 1: By WUS configuration
· Alt 2: By MIB[/PBCH] of NES cell
· Alt 3: By DCI 1_0 from NES cell (e.g., DCI 1_0)
· Alt 4: By UE blind detection
· Alt 5: By SIB or RRC messages of cell A
· Alt 6: By monitoring new RNTI on Coreset#0 from NES cell
Note: other alternatives are not precluded



Reiterating our point, any solution should enable both single carrier and multicarrier scenarios if this feature is to be deployed widely, and it should be transparent to legacy UEs whilst limiting the impact of Rel-19 UEs. With this said, for Alt 2, granting that no changes in the structure of MIB/PBCH are done, we believe that it could provide such indication that the NES cell is with on-demand SIB1 thus being our first preference. 
Other alternatives:
· would limit the support of this feature only for multicarrier scenarios (Alt 5), 
· are not clear since there is lack of details in the current wording (Alt 1, there is still no details about WUS configuration, Alt 3 is too general as it can be any DCI format, and Alt 6 it is not clear whether it would be related to Alt 1 as it may affect PDCCH-ConfigSIB1 IE in MIB)
· creates concerns on the UE implementation efforts (Alt 4).

Proposal 4: A gNB supporting on-demand SIB1 operation should broadcast the intention of disabling SIB1 transmission on the targeted cell(s) for the deactivation by:
· MIB[/PBCH] of NES cell

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.
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 two proposals were captured in the FL summary [3]:

	FL Proposal 9-1-v3
For the further study of on-demand SIB1 in for idle/inactive mode UE, RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported before the UE starts receiving SIB1starts monitoring SIB1 PDCCH.

Possible Agreement
For the time domain behaviours of on-demand SIB1 transmission, RAN1 to study the following options.
· Option 1: Aperiodic SIB1 transmission 
· Option 2: Semi-persistent SIB1 transmission 
· Option 3: Periodic SIB1 transmission  
· Option 4: SIB1 transmission within a time window
Note: SIB1 transmission is scheduled by DCI



For the first proposal, as stated in the meeting, de don’t see the need of such feedback, as the transmission of SIB1 would serve as an indicator that the UL WUS was successfully received. Unless there are clear benefits we are fine to deprioritize this part of the study.
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.

On the possible agreement regarding the time domain behaviour of the gNB upon the receiving UL WUS, we believe that it could be left up to the gNB implementation. Our main concern is having Rel-19 UE controlling how the gNB transmits SIB1 through the UL WUS, and thus we would propose to capture a statement that the proposal is for “evaluation purpose only” and that the expected behaviour is for the gNB to control how and whether it transmits SIB1 upon receiving UL WUS.
[bookmark: _Hlk162363587]
Proposal 6: Modify the “Possible Agreement” to:
Possible Agreement
For the time domain behaviours of on-demand SIB1 transmission, for evaluation purpose only, RAN1 to study the following options.
· Option 1: Aperiodic SIB1 transmission 
· Option 2: Semi-persistent SIB1 transmission 
· Option 3: Periodic SIB1 transmission  
· Option 4: SIB1 transmission within a time window
Note: SIB1 transmission is scheduled by DCI
Note: It is up to gNB implementation whether and how to transmit SIB1 upon receiving UL WUS.

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

Observation 1: Both multicarrier and single carrier scenarios are included within the scope of the work item.

Observation 2: 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: On target cell of UL WUS transmission prioritize:
· Option 1 (UE transmits UL WUS to NES Cell) OVER Option 2 (UE transmits UL WUS to Cell A)

Proposal 2: On configuration provision for UL WUS transmission prioritize:
· Both Option A (UE obtains the UL WUS configuration from NES Cell) AND Option B (Option B: UE obtains the UL WUS configuration from Cell A 
· Deprioritize/preclude other options.

Proposal 3: 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 4: A gNB supporting on-demand SIB1 operation should broadcast the intention of disabling SIB1 transmission on the targeted cell(s) for the deactivation by:
· MIB[/PBCH] of NES cell

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.

Proposal 6: Modify the “Possible Agreement” to:
Possible Agreement
For the time domain behaviours of on-demand SIB1 transmission, for evaluation purpose only, RAN1 to study the following options.
· Option 1: Aperiodic SIB1 transmission 
· Option 2: Semi-persistent SIB1 transmission 
· Option 3: Periodic SIB1 transmission  
· Option 4: SIB1 transmission within a time window
Note: SIB1 transmission is scheduled by DCI
Note: It is up to gNB implementation whether and how to transmit SIB1 upon receiving UL WUS.
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