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1. Introduction
In the approved Rel-19 WID [1] there is the objective for on-demand SIB1 transmission for Idle/Inactive UEs:

	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



In this contribution, we discuss support of on-demand SIB1 for UEs in Idle/Inactive and provide our views.
2. Discussion
[bookmark: _Hlk162631681]2.1	Progress in RAN1#116
[bookmark: _Hlk162631673]This WI is led by RAN1. It is good to check the RAN1 progress in the last meeting, which is summarized as shown below [2]. There are two terminologies used for discussions (i.e. Cell A and NES cell) and also some options to be considered further (i.e. Option 1/2, A/B) for the UL WUS transmission. It would be better to use the same terminologies and assume the same options, unless there is need to define differently from those. If some more option(s) need to be considered, of course RAN2 can consider that.
Observation 1: The same terminologies (Cell A, NES Cell) and the options (Option 1/2, A/B) in RAN1 can be used in RAN2, unless there is any need to define differently.

	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

Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded

Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.

Agreement
For the study of on-demand SIB1 for idle/inactive mode UE, RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported including associated details.

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



2.2	Possible options of UL WUS transmission
Although the details of UL WUS design should be up to RAN1, overall framework of on-demand SIB1 transmission should be discussed in RAN2 as well. We discuss the possible options by referring to RAN1 progress. There can be the combinations of the option for provision of WUS configurations and the options for UL WUS transmission, which are summarized in the table 1. 

Table 1. Combinations of options for WUS configurations and options for WUS transmission
	WUS transmission
Provision of 
WUS configuration
	Option 1:
to NES cell
	Option 2:
to Cell A
	Remarks

	Option A: from NES cell
	Alt. 1
	N/A
	Can preclude Option 2+A

	Option B: from Cell A
	Alt. 2
	Alt. 3
	


*NOTE: Cell A is a cell that is periodically transmitting at least its own SIB1, NES Cell is a cell that may transmit SIB1 transmission in response to UL WUS from a UE, as per RAN1 terminology.

Among the potential combinations, we consider the combination of the Option 2 (WUS to Cell A) and the Option A (WUS configuration from NES cell) does not make much sense, because if the WUS is transmitted to the Cell A, it is very natural to receive the WUS configuration from the Cell A itself. Hence, we suggest precluding that combination.
Proposal 1: RAN2 to consider the following alternatives for provision of WUS configurations and WUS transmission at least:
· [bookmark: _Hlk162630791]Alt. 1: Both provision of WUS configuration and WUS transmission on NES cell (Option A+1)
· Alt. 2: Provision of WUS configuration from Cell A and WUS transmission to NES cell (Option B+1)
· Alt. 3: Both provision of WUS configuration and WUS transmission on Cell A (Option B+2)

2.3	Possible scenarios for on-demand SIB1
We discuss possible scenarios where the on-demand SIB1 is applied for the Idle/inactive UEs. In one scenario, the UE is camping on a Cell A and performs cell reselection to a NES Cell. In the other scenario, the UE was in Connected state on a NES Cell and is still camping on the same NES Cell after moving to Idle/Inactive. We discuss each scenario further.

Scenario 1: cell reselection from Cell A to NES Cell
In this scenario, the UE was camping on a Cell A at first. If a neighbour cell is a NES Cell, the UE needs to obtain the UL WUS configuration for the NES Cell before cell reselection to the NES Cell. In this case, the abovementioned Alt.2 and Alt.3 are possible approaches.
Observation 2: In the scenario 1, the Alt.2 and the Alt.3 are possible approaches.
[image: ]
Fig.1: example signalling flows in scenario 1

Scenario 2: moving to Idle/Inactive in NES Cell
For this scenario, there may be one question about whether the UE needs to request on-demand SIB1 in the NES Cell. Although the UE already has the valid SIB1 contents, the UE may need to obtain SIB1 again in the same NES Cell. For example, if the UE stays in this NES Cell and a long time (e.g. 3 hours) has passed, the UE needs to obtain valid SIB1 again. We assume this scenario would also exist.
In addition, in this scenario it is assumed that the UE had moved from another cell to this NES Cell e.g. via HO and stays in Connected. Otherwise, there is a chicken-and-egg issue. If the UE can camp on the NES Cell at power-on, the UE must have the valid SIB1 or WUS configuration at least. However, this is not possible.
With the assumption above, there can be two possible approaches. One approach is that the UE receives the WUS configurations while the UE is in Connected in the NES Cell. After moving to the Idle/Inactive, the UE uses the received WUS configuration, if necessary. In this case, the Alt. 1 can be used. The other approach is that the UE received the WUS configurations in a previous serving cell when the UE moved to this NES Cell. Regarding how to receive the WUS configuration, it can be either from the NES Cell via HO Command or from the previous serving cell (i.e. Cell A) before HO. These are corresponding to the Alt. 1 and Alt. 2, respectively. Hence, the Alt.1 and Alt.2 are possible approaches, depending on exact situation.
Observation 3: In the scenario 2, the Alt.1 and the Alt. 2 are possible approaches.
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Fig.2: example signalling flows in scenario 2

Based on the discussions above, we consider the proposals below can be starting point.
Proposal 2: RAN2 to agree to consider the following 2 scenarios.
· Scenario 1: UE performs cell reselection from Cell A to NES Cell
· Scenario 2: UE moves to Idle/Inactive in NES Cell

Proposal 2a: RAN2 to agree with the following assumption for further study.
· In the scenario 1 “cell reselection from Cell A to NES Cell”, the Alt.2 and the Alt.3 are possible approaches.
· In the scenario 2 “moving to Idle/Inactive in NES Cell”, the Alt.1 and the Alt. 2 are possible approaches.
· Where, each alternative is as follows:
· Alt. 1: Both provision of WUS configuration and WUS transmission on NES cell (Option A+1)
· Alt. 2: Provision of WUS configuration from Cell A and WUS transmission to NES cell (Option B+1)
· Alt. 3: Both provision of WUS configuration and WUS transmission on Cell A (Option B+2)

3. Conclusion
In this contribution we discussed support of on-demand SIB1 for UEs in Idle/Inactive and made the following proposals.

Proposal 1: RAN2 to consider the following alternatives for provision of WUS configurations and WUS transmission at least:
· Alt. 1: Both provision of WUS configuration and WUS transmission on NES cell (Option A+1)
· Alt. 2: Provision of WUS configuration from Cell A and WUS transmission to NES cell (Option B+1)
· Alt. 3: Both provision of WUS configuration and WUS transmission on Cell A (Option B+2)

Proposal 2: RAN2 to agree to consider the following 2 scenarios.
· Scenario 1: UE performs cell reselection from Cell A to NES Cell
· Scenario 2: UE moves to Idle/Inactive in NES Cell

Proposal 2a: RAN2 to agree with the following assumption for further study.
· In the scenario 1 “cell reselection from Cell A to NES Cell”, the Alt.2 and the Alt.3 are possible approaches.
· In the scenario 2 “moving to Idle/Inactive in NES Cell”, the Alt.1 and the Alt. 2 are possible approaches.
· Where, each alternative is as follows:
· Alt. 1: Both provision of WUS configuration and WUS transmission on NES cell (Option A+1)
· Alt. 2: Provision of WUS configuration from Cell A and WUS transmission to NES cell (Option B+1)
· Alt. 3: Both provision of WUS configuration and WUS transmission on Cell A (Option B+2)
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