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Introduction
[bookmark: _Hlk66110521]The second phase (i.e., Release-19) of the NES WI was kicked off in February 2024, along with the latest Work Item Description (WID) RP-234065 [1]. The WID indicates that 3GPP will study the procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode.

	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



The first Rel-19 meeting in RAN2#125bis had some initial discussions regarding the focusing scenarios of the on-demand SIB1 feature and made several agreements as follows [2]. 

	Agreements on on-demand SIB1:
1. At least RAN2 starts scenario 1a (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell). Other scenarios are not excluded.
2. RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1.
3. UL WUS configuration includes at least RACH configuration.
4. A UE needs to know a UL WUS configuration to request SIB1 of which cell.
5. Existing Msg 1 based on-demand procedure is reused for on-demand SIB1 acquisition procedure. FFS on Msg 3. FFS if / when the UE monitors the OD-SIB1 upon reception of RAR. FFS: whether introduce specified UE behavior if RACH failure of OD-SIB1 request.
6. The UE first should acquire valid SIB1 (e.g. via SIB1 request) for camping to NES cell (if the UE knows the cell doesn’t broadcast SIB1 and supports on-demand SIB1).



Based on the above agreements, this paper further discuss the applicability of other scenarios than scenario 1a (Cell A SIB-assisted intra-cell WUS), and offers different options on providing the idle/inactive UEs with the uplink wake-up-signal for these scenarios.  
Discussion 
It was agreed in the last meeting that at least RAN2 considers scenario 1a (i.e., Cell A SIB-assisted intra-cell WUS) as the starting point for the on-demand SIB1 discussion. According to the paper R2-2402859 [3], scenario 1a implies the scenario where the UL-WUS configuration of the NES cell is not provided in the NES cell itself, but is provided in another cell (i.e., Cell A) that is the neighbor cell of the NES cell or the macro cell covering the NES cell. It is therefore obvious that the prerequisite of scenario 1a is that UE has to camp on Cell A already before it can request the on-demand SIB1 transmission from the NES cell. That is, scenario 1a only works for the UEs being in the cell reselection phase, but does not work for the UEs being in the cell selection phase. 
[bookmark: _Toc163123213][bookmark: _Toc166161518]Scenario 1A (Cell A SIB assisted intra-cell WUS) only works for the UEs in the cell reselection phase. The UEs in the cell selection phase cannot request the on-demand SIB1 transmission in Scenario 1A. 
If we only implement the on-demand SIB1 solution that only works in the cell selection scenario, all the NES cells providing on-demand SIB1 will not available to the UE and hence UEs will have much less choice in the cell selectin phase compared to in the cell reselection phase. The UE may still measure/detect these NES cells in the cell selectin phase, but eventually will not consider these cells as suitable cells due to the absence of SIB1. If any of these NES cell is closer to the UE (compared to cell UE camps initially) and hence is better in terms of cell quality, the UE may end up switching to that NES cell immediately. In general, a UE will consume more power if the UE selects one cell in the beginning and then switch to another cell immediately. Therefore, we think it is better to also consider scenario 3 in R2-2402859 (i.e., the standalone WUS scenario) as the baseline from RAN2 perspective, as it supports the UEs in either the cell selection or the cell reselection phase. 
[bookmark: _Toc166161520]RAN2 also consider the standalone WUS scenario (i.e., Scenario 3) as the baseline scenario. 
One key concern against the standalone WUS scenario is how much impact the solution will have on the PBCH design as well as on the legacy UEs. If the standalone WUS scenario has any impact on the PBCH design then we should wait for RAN1’s progress on it. On the other hand, from RAN2 perspective, we may start working on the solution that has zero or at least minimal impact to PBCH, which can be worked in parallel with RAN1. For instance, one of such solutions is to provide the uplink WUS configuration in a new SIB of the NES cell, where the new SIB shares the same pdcch-ConfigSIB1 configuration as SIB1, and can be transmitted much less frequently (e.g., once per 200 ms) compared to SIB1. The new SIB is only present when SIB1 is not transmitted. 
[bookmark: _Toc166161521]For the standalone WUS scenario (i.e., Scenario 3), the UL-WUS configuration can be provided in a new SIB sharing the same pdcch-ConfigSIB1 as SIB1 but having longer periodicity than SIB1. 
As to the scenario 2 in R2-2402859 (i.e., RRC release assisted WUS), although it also only works for the UE in the cell reselection phase, we think it has the advantage of have much less signaling overheads as it uses one-time dedicated signaling instead of periodically broadcasting signaling, and hence is also worth pursuing. However, as the UE may move to another cell after entering the idle/inactive state, the UL-WUS configuration provided in the RRC Release message is better to remain valid even if the UE moves to another cell. That is, it is desirable if the UL-WUS configuration provided in this way can be valid across multiple cell, for instance, valid within the same SI area, the same tracking area, or the same PLMN.
[bookmark: _Toc163123224][bookmark: _Toc163123603][bookmark: _Toc163123656][bookmark: _Toc163123732][bookmark: _Toc166161522]For the RRC release assisted WUS (i.e., scenario 2), the uplink WUS configuration can be valid across multiple cells within the same TAI, the same PLMN ID, or the same SI Area ID. 
Regarding when to trigger the on-demand SIB1 request in the cell reselection phase, as the UE can already measure, evaluate (against the cell selection criteria S), and rank a cell even without SIB1 being transmitted by the cell, we think the UE only needs to request the on-demand SIB1 transmission from the cell that has been considered by the UE as the highest ranked cell (according to the cell reselection criteria) or the best cell (according to the absolute priority reselection criteria). That is, the UE shall first perform the cell reselection evaluation process without requesting the on-demand SIB1 transmission from any cell, and determine the highest ranked cell or the best cell among all the serving and neighboring cells. Once the highest ranked cell or the best cell has been determined, the UE triggers the on-demand SIB1 request procedure in the cell and then obtains SIB1 from the cell. Based on the PLMN related information included in SIB1, the UE can determine whether the highest ranked cell or the best cell is a suitable cell or not, and then can camp on the cell if it is a suitable cell. 
[bookmark: _Toc166161523]The UE first performs the cell reselection evaluation process, and then transmits the UL-WUS to the highest ranked cell or the best cell according to cell reselection criteria or the absolute priority reselection criteria. 
Since the idle/inactive UE needs to know the PLMN ID of a cell in order to determine whether the UE can camp on the cell or not, the entire cell reselection process may take much longer time if the highest ranked cell or the best cell is a NES cell disabling the SIB1 transmission. Therefore, we think it is beneficial if the PLMN ID of a NES cell can be provided to UEs in other mean (e.g., provided through the SIB4/5 in the neighbor cells). In addition, if the UL-WUS configuration is to be applicable across multiple cells within a specific region (e.g., TAI, SI Area), it is better if the tracking area code (TAC) as well as the SI area identity of a NES cell can be provided to the UEs in the same way as the PLMN ID, so that a UE can know whether the UL-WUS configuration is applicable in that NES cell.  
[bookmark: _Toc163123226][bookmark: _Toc163123605][bookmark: _Toc163123658][bookmark: _Toc163123734][bookmark: _Toc166161524]If SIB1 is not transmitted in a cell due to the NES purpose, the cell access related information (e.g., PLMN IDs and TAC) and the SI Area ID of the cell can be provided in neighboring cells. 
Last but not least, if UE fails to request the on-demand SIB1 using the configured uplink WUS, or if the UE has requested the on-demand SIB1 (i.e., has received the RAR response) but still cannot acquire SIB1. The UE shall consider the cell as being barred. If such a failure occurs during the cell reselection evaluation process, the UE should not consider this cell as the candidate for cell reselection for a maximum of 300 seconds. 
[bookmark: _Toc163123225][bookmark: _Toc163123604][bookmark: _Toc163123657][bookmark: _Toc163123733][bookmark: _Toc166161525]If UE fails the procedure for requesting the on-demand SIB1 transmission, UE considers the cell as being barred. If this failure occurs during the cell reselection evaluation process, the UE should not consider the cell as the candidate for cell reselection for a maximum of 300 seconds.
Conclusion
In this paper, we discuss the most important issues for enabling the on-demand SIB1 transmission from RAN2 perspective, and have the following observation. 
Observation 1	Scenario 1A (Cell A SIB assisted intra-cell WUS) only works for the UEs in the cell reselection phase. The UEs in the cell selection phase cannot request the on-demand SIB1 transmission in Scenario 1A.
[bookmark: _GoBack]Based on the observation and discussion in this paper, we respectfully ask RAN2 to discuss and consider the following proposals.
Proposal 1	RAN2 also consider the standalone WUS scenario (i.e., Scenario 3) as the baseline scenario.
Proposal 2	For the standalone WUS scenario (i.e., Scenario 3), the UL-WUS configuration can be provided in a new SIB sharing the same pdcch-ConfigSIB1 as SIB1 but having longer periodicity than SIB1.
Proposal 3	For the RRC release assisted WUS (i.e., scenario 2), the uplink WUS configuration can be valid across multiple cells within the same TAI, the same PLMN ID, or the same SI Area ID.
Proposal 4	The UE first performs the cell reselection evaluation process, and then transmits the UL-WUS to the highest ranked cell or the best cell according to cell reselection criteria or the absolute priority reselection criteria.
Proposal 5	If SIB1 is not transmitted in a cell due to the NES purpose, the cell access related information (e.g., PLMN IDs and TAC) and the SI Area ID of the cell can be provided in neighboring cells.
Proposal 6	If UE fails the procedure for requesting the on-demand SIB1 transmission, UE considers the cell as being barred. If this failure occurs during the cell reselection evaluation process, the UE should not consider the cell as the candidate for cell reselection for a maximum of 300 seconds.
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