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1. Introduction

In RAN2 #125bis, the following agreements were made for On-demand SIB for Idle/Inactive UEs [1]:

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.

Agreements on on-demand SIB1:
1. 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).

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#116bis
[bookmark: _Hlk162631673]As there are some overlaps between RAN1 and RAN2 discussions, it is good to confirm the latest RAN1 progress in RAN1#116bis. Regarding the cases to be studied, RAN1 has made further agreements as shown below [2]. It can be observed that three cases are based on the same concept such that the UL WUS transmission and the on-demand SIB1 reception are on the same cell. This is the same assumption as the RAN2 agreement so far for the scenario 1a [1].
Observation 1: So far, RAN1 and RAN2 have the same assumption that the UL WUS transmission and the on-demand SIB1 reception are on the same cell.

	[bookmark: OLE_LINK271]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

Agreement
RAN1 to further study the following UE operation scenarios in the UL WUS design:
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell

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 



2.2	Transmission of on-demand SIB1 request
In the last meeting, we agreed that the UE should first acquire valid SIB1 (e.g. via SIB1 request) before camping on an NES cell. Indeed, on-demand SIB1 request transmission and its acquisition shall be done before determining to camp on the NES cell. RAN2 discussed the exact timing of the on-demand SIB1 request but did not reach any conclusion in the last meeting. As the exact timing may vary depending on the scenarios, we start with the scenario 1a (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell) as per the previous agreement.
In the scenario 1a, it is assumed that the UE performs cell reselection and on-demand SIB1 request/acquisition to/from NES cell. The cell reselection procedure consists in evaluating a cell quality without considering the SIB1 availability or its content for potential target cells. Once the target cell is selected, the UE ensures that the valid essential SI (MIB and SIB1) is obtained from the target cell. We assume that the legacy UE behaviour should be kept as much as possible. Thus, the UE should transmit the on-demand SIB1 request after cell reselection (i.e. selecting the NES cell) and before determining to camp on that NES cell.
With this assumption, further discussion is needed for details regarding UE behaviour while the UE is performing the on-demand SIB1 request and acquisition in the target cell. For example, as it is still before the cell camping, it is natural to assume that the UE is camping on the source cell (current serving cell). If it takes longer time by SIB1 acquisition, there may be an issue, e.g. paging reception. This may need RAN4 discussion and guidance.
Proposal 1: RAN2 to assume that the UE should transmit the on-demand SIB1 request after cell reselection and before determining to camp on that NES cell.
Proposal 1a: RAN2 to discuss further details of UE behaviour while the UE is performing the on-demand SIB1 request and acquisition in the target cell.

2.3	RACH procedure for on-demand SIB1 at NES Cell
In the last meeting, some details were left FFS. One FFS is related to the need of RAR reception in response to on-demand SIB1 request via PRACH. Another FFS is about Msg3, and whether I can be used as legacy.
In this section, we study UE behaviour related to those FFS. Here, we assume that the UE has received WUS configuration (typically from the Cell A) and initiates on-demand SIB1 at the NES Cell. This would correspond to Case 2 from RAN1 116bis [2]. Such WUS would typically be achieved via RACH at the NES cell.
In legacy Msg1-based on-demand SI, Msg1 PRACH resource dedicated for on-demand SI request is reserved, and then the gNB proceeds to acknowledge such message in Msg2 RAR, before broadcasting the requested SI. In Msg3-based on-demand SI, the UE signals its intention in Msg3 and the full 4-step RA procedure needs to be completed before the gNB broadcasts the SI.
Observation 1: Legacy OD-SI can be acquired following either RAR reception or 4-step RA procedure. Such procedure is acquired from the serving cell’s SIB1.

In the case of OD-SIB1 for NES cells, changes to legacy system may be warranted. Indeed, a simpler procedure may provide both SIB1 acquisition as well as NES gains.
In particular, SIB1 may be broadcast at any point in time once the UE has requested it after Msg1. At the same time, a fully comprehensive 4-step handshake may not be necessary to receive said SIB1. Any variation of RACH procedure and SIB1 provision is exemplified in the table below: 
	
	
	UE monitors SIB1 after this step

	
	
	Step 1
	Step 2
	Step 3
	Step 4

	UE stops procedure after this step
	Step 1: Preamble
	Option 1.1
	N/A
	N/A
	N/A

	
	Step 2: RAR
	Option 2.1
	Option 2.2
	N/A
	N/A

	
	Step 3: UL response
	Option 3.1
	Option 3.2
	Option 3.3
	N/A

	
	Step 4:
Contention resolution
	Option 4.1
	Option 4.2
	Option 4.3
	Option 4.4



In this table, the rows correspond to the step (in the legacy 4-step RA procedure) after which the UE stops the OD-SIB1 RA procedure. The columns correspond to the step after which SIB1 is broadcast. For example, in the Option 1.1, the UE simply monitors SIB1 after sending the preamble and does not expect RAR, while in the Option 2.2, the UE monitors SIB1 after receiving the RAR. It can be noted that Option 2.2 and 4.4 in green share a similar procedure to legacy OD-SI via Msg1-based and Msg3-based, respectively.
Currently, the need of RAR monitoring is FFS. Given that the UE does not camp on the target NES cell yet in the agreed scenario 1a, the RAR reception may cause additional complexity. However, if the RAR reception is not considered, the UE is not sure if its preamble has been detected by the gNB successfully and thus the UE may try to acquire the SIB1 even though the SIB1 is not transmitted due to unsuccessful preamble detection.
On the other hand, there may be other various scenarios as shown in the table above which may add further reliability depending on the failure scenario. For example, in the Option 2.1 the UE starts monitoring after sending the preamble but at the same time keeps monitoring the RAR for the gNB acknowledgement. However, this is unnecessarily tricky behaviour. Instead of this, we can simply assume that the UE monitors the RAR for on-demand SIB1 request in order to avoid OD-SIB1 failure (i.e. RAR is always needed).
Proposal 2: RAN2 to assume the UE is expected to receive the RAR responding to the preamble transmission for Msg1-based on-demand SIB1 procedure.

Another FFS is the need of Msg3-based on-demand SIB1 request procedure. If we follow the legacy on-demand SI procedure, the Option 4.4 can be assumed for on-demand SIB1 procedure. Here, the fundamental question is whether it is feasible or needed, when the UE does not camp on this cell yet at least in the assumed scenario 1a. To reduce some delays or complexity, there may be some specific options (e.g. Option 3.1, 3.2, 4.1-4.3). However, we do not see strong need of such options, either at this moment. 
Proposal 3: RAN2 to assume the Msg3-based on-demand SIB1 procedure is not considered in Rel-19 unless it is strongly necessary.

During last RAN2 meeting, we discussed how to handle failure of the OD-SIB1 procedure. In legacy, we apply power ramping, RACH counter, and backoff.
Here, depending on the Options, the UE may have already been acknowledged by the NES cell so techniques such as power ramping may not be relevant. In some other scenarios, the UE may not be able to tell whether the NES cell received its last message (e.g. Option 1.1, 2.2) and would need to go back to sending the initial message, potentially with a counter.
In general, there could be an issue at any step of the way. Depending on the agreed solution, RAN2 needs to discuss a NW/UE behaviour for any failure that could occur.
Proposal 4: RAN2 to discuss UE and NW behaviour in case of RA procedure failure in Option 1.1 and 2.2.
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 assume that the UE should transmit the on-demand SIB1 request after cell reselection and before determining to camp on that NES cell.
Proposal 1a: RAN2 to discuss further details of UE behaviour while the UE is performing the on-demand SIB1 request and acquisition in the target cell.
Proposal 2: RAN2 to assume the UE is expected to receive the RAR responding to the preamble transmission for Msg1-based on-demand SIB1 procedure.
Proposal 3: RAN2 to assume the Msg3-based on-demand SIB1 procedure is not considered in Rel-19, unless it is strongly necessary.
Proposal 4: RAN2 to discuss UE and NW behaviour in case of RA procedure failure in Option 1.1 and 2.2.
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