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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Rel-19 NES WID is approved with the objective below to support on-demand SIB1 for UEs in RRC 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



This paper provides our further considerations on this objective.
Discussion
The NES cell can save network energy consumption by sending SSB but not sending SIB1 by default. However, this raises the question of how the idle or inactive UE, who intends to camp on or connect to the network, can obtain the system information of NES Cell and access the NES Cell. In order to resolve this issue, Objective 2 of Rel-19 NES WID includes the discussions of providing UL WUS configuration and transmitting UL WUS signalling.
RAN2#125bis discusses the potential scenarios based on the RAN1#116 agreement and concludes to start with Scenario 1a. RAN2 fails to achieve consensus on other scenarios, e.g. Scenario 3 which may have tight-dependence on other WGs. 
	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.



RAN1#116bis also summarises several scenarios for further study where Case 2 is equivalent to Scenario 1a and Case 1 is equivalent to Scenario 3. 
	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



Based on the current status and the tight cross-WG dependences, we propose that RAN2 continues the work on Scenario 1a/Case 2 and waits for RAN1’s progress on Scenario 3/Case 1.
Observation 1 [bookmark: _Toc166180911]Scenario 1a/Case 2, which RAN2 agrees to study, falls into the potential scenarios identified by RAN1.
Observation 2 [bookmark: _Toc166180912]RAN2 fails to achieve consensus on Scenario 3/Case 1 which has tight cross-WG dependences.
[bookmark: _Toc166180916]RAN2 continues the work on Scenario 1a/Case 2.
[bookmark: _Toc166180917]RAN2 waits for RAN1’s progress on Scenario 3/Case 1, for the tight-dependence on the design of MIB/UL WUS configuration.

As we start with the UL WUS configuration informed only by Cell A SIB, the UE has to camp on Cell A without any choice before the reception of the UL WUS configuration. After the camping on Cell A, the UE can obtain the UL WUS configuration of NES Cell from Cell A and then reselect to NES Cell if needed. However, even if the UE intends to reselect to a specific NES cell after acquiring its UL WUS configuration, the UE is not allowed to do so by the existing cell selection/reselection rule, it is because this NES cell would have already been treated as “barred” and the UE may exclude this barred cell from a candidate for up to 300s. Keeping this restriction for the NES Cell may not be suitable as usual, as the NES Cell was previously treated as “barred” because of the absence of SIB1 of this cell but now the SIB1 of this cell can be transmitted by the UE’s request. Thus, we propose that RAN2 discusses how to avoid 300s barring of the OD-SIB1 cell after the R19 NES UE acquires the UL WUS configuration from Cell A, e.g. the UE changes the cell status from “barred” to “not barred” after the UE acquires the UL WUS configuration.
Observation 3 [bookmark: _Toc166180913]In legacy, if SIB1 is not transmitted in one cell or the UE is unable to acquire the SIB1 of one cell, the UE treats this cell as if the cell status is "barred" and may exclude this barred cell from a candidate for up to 300 seconds.
Observation 4 [bookmark: _Toc166180914]Keeping the cell status of the on-demand SIB1 cell as if “barred” for 300s after the UE acquires the UL WUS configuration may delay the reselection to this cell.
[bookmark: _Toc166180918]RAN2 discusses how to avoid 300s barring of the on-demand SIB1 cell after the R19 NES UE acquires the UL WUS configuration from Cell A.

As SIB1 of NES Cell is sent by the UE’s request and only the NES UE can be informed of the UL WUS configuration, it makes sense to bar the legacy UE from NES Cell. On the other hand, even if the legacy UE happens to know the SIB1 of NES Cell that temporally transmits SIB1, we feel reluctant to allow the legacy UE camping on NES cell as the legacy UE needs to face an abnormal situation where SIB1 of NES Cell disappears suddenly. The following solutions can be considered to block the legacy UE from NES Cell, 1) cellBarred bit set to barred in MIB, 2) no SIB1 indication via ssb-SubcarrierOffset in MIB.
[bookmark: OLE_LINK1][bookmark: _Toc166180919]RAN2 considers to block the legacy UE from accessing the on-demand SIB1 cell, e.g. by using cellBarred or ssb-SubcarrierOffset.

In legacy, the parameters broadcasted for the cell reselection are unified for all UEs camping on this cell. If we reuse this rule, the NES UE will be hard to reselect the NES Cell if the frequency priority of NES Cell is lower than that of Cell A. Or, the legacy UE will waste power and delay the reselection to a suitable cell if the frequency priority of NES Cell is higher than that of Cell A. to resolve this issue, RAN2 can discuss a solution to avoid the legacy UE camping on Cell A attempting to switch to the NES Cell frequency (but allowing the R19 NES UE to do that). For example, the network can configure additional cell reselection parameters besides the legacy ones, which aims to be used by the NES UE that has acquired the UL WUS configuration.
[bookmark: _Toc166180920]RAN2 discusses how to avoid the legacy UE camping at the Cell A frequency attempting to switch to the NES Cell frequency (but allowing the R19 NES UE to do that). 

The following two scenarios are agreed for further study by RAN1, aiming to identify the cases where the NES UE sends the UL WUS signal. Scenario 1 is for cell reselection and Scenario 2 is for the data arrival. 
	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
Conditions for triggering UL WUS transmission is up to RAN2. Any related work in RAN1 to be triggered by RAN2 LS. Send an LS to RAN2. Final LS in R1-2403779.



Observation 5 [bookmark: _Toc166180915]Two scenarios are involved in RAN1 for the UL WUS transmission triggering. One is for cell reselection and another is for data arrival.

· Scenario 1
Scenario 1 requires the UE to trigger the UL WUS to reselect to NES Cell. In this scenario, assuming the NES UE has obtained the UL WUS configuration for the NES cell 1 but not for the NES cell 2, and, this NES UE now camping on the NES cell 1 intends to switch to the NES cell 2, it would be useless for this NES UE to continue the reselection to the NES cell 2 as SIB1 of NES cell 2 is absent. To resolve this issue, we propose the UE switch to Cell A to acquire the UL WUS information of the NES cell 2, e.g. by adjusting the frequency priority of Cell A to the same as that of the NES cell 2.
[bookmark: _Toc166180921]For Scenario-1 (UE requests SIB1 to camp on NES Cell), RAN2 discusses how for the R19 NES UE to switch to Cell A (before the UL WUS configuration acquired for NES Cell), when NES Cell should be (re)selected based on cell reselection procedure.

· Scenario 2
Scenario 2 requires the UE to trigger the UL WUS when data arrives. Switching the NES UE to NES Cell may control the load of Cell A when data arrives, but this triggering condition would work together with the condition of radio link quality. In detail, the UE performs the RA procedure on Cell A if the radio link quality of NES Cell is not good enough, otherwise, the UE can perform the RA procedure on NES Cell.
[bookmark: _Toc166180922]For Scenario-2 (i.e., UE request SIB1 to perform random access procedure to make RRC connection to NES Cell), RAN2 discuss how for the R19 NES UE to decide whether to initiate RRC connection establishment/resumption via Cell A or via NES Cell. 

[bookmark: _Toc162456941]
Conclusion
We have the following observations:
Observation 1	Scenario 1a/Case 2, which RAN2 agrees to study, falls into the potential scenarios identified by RAN1.
Observation 2	RAN2 fails to achieve consensus on Scenario 3/Case 1 which has tight cross-WG dependences.
Observation 3	In legacy, if SIB1 is not transmitted in one cell or the UE is unable to acquire the SIB1 of one cell, the UE treats this cell as if the cell status is "barred" and may exclude this barred cell from a candidate for up to 300 seconds.
Observation 4	Keeping the cell status of the on-demand SIB1 cell as if “barred” for 300s after the UE acquires the UL WUS configuration may delay the reselection to this cell.
Observation 5	Two scenarios are involved in RAN1 for the UL WUS transmission triggering. One is for cell reselection and another is for data arrival.

We have the following proposals:
Proposal 1	RAN2 continues the work on Scenario 1a/Case 2.
Proposal 2	RAN2 waits for RAN1’s progress on Scenario 3/Case 1, for the tight-dependence on the design of MIB/UL WUS configuration.
Proposal 3	RAN2 discusses how to avoid 300s barring of the on-demand SIB1 cell after the R19 NES UE acquires the UL WUS configuration from Cell A.
Proposal 4	RAN2 considers to block the legacy UE from accessing the on-demand SIB1 cell, e.g. by using cellBarred or ssb-SubcarrierOffset.
Proposal 5	RAN2 discusses how to avoid the legacy UE camping at the Cell A frequency attempting to switch to the NES Cell frequency (but allowing the R19 NES UE to do that).
Proposal 6	For Scenario-1 (UE requests SIB1 to camp on NES Cell), RAN2 discusses how for the R19 NES UE to switch to Cell A (before the UL WUS configuration acquired for NES Cell), when NES Cell should be (re)selected based on cell reselection procedure.
Proposal 7	For Scenario-2 (i.e., UE request SIB1 to perform random access procedure to make RRC connection to NES Cell), RAN2 discuss how for the R19 NES UE to decide whether to initiate RRC connection establishment/resumption via Cell A or via NES Cell.
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