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Introduction
In the last RAN2 meeting, we started discussion on on-demand SIB1 and made following agreements:
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.
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 will continue discussion on on-demand SIB1 based on the previous agreements of RAN1 and RAN2. 
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On-demand SIB1 scenarios
Since SIB1 contains information relevant when evaluating if a UE is allowed to access a cell, UE should acquire SIB1 of a cell before camping on the cell. RAN2 confirmed that this principle should be applied to NES cell also. 
RAN2#125bis
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).
Similarly, RAN1 also agreed to study the on-demand SIB1 in scenario that UE requests SIB1 to camp on NES cell.
RAN1#116bis
A. Agreed to further study the following UE operation scenarios in the UL WUS design
i. Scenario 1: UE requests SIB1 to camp on NES cell
ii. Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell
In RAN2#125bis, RAN2 discussed on-demand SIB only for the scenario that UE requests SIB1 before camping on the NES cell. However, since SIB1 also contains the scheduling of other system information, radio resource configuration information that is common for all UEs and barring information, UE in RRC_IDLE/INACTIVE needs to request and acquire SIB1 even after camping on the NES cell. For instance, if the UE wants to acquire a SI message after camping on the NES cell, the UE should first request and acquire SIB1 of the NES serving cell to check whether the SI message is being broadcast or not.
Observation 1	After camping on a NES cell, the UE still needs to request SIB1 of the serving NES cell, e.g. when SI request is triggered.
Therefore, RAN2 also needs to study the scenario that UE requests SIB1 of a serving NES cell after camping on the NES Cell.
Proposal 1	Study on-demand SIB1 in both following scenarios:
· Scenario 1: Requesting SIB1 of a neighbour NES Cell before camping on the NES Cell
· Scenario 2: Requesting SIB1 of a serving NES Cell after camping on the NES Cell

Scenario 1-1. Before camping on NES cell in multi-carrier scenario
In RAN1#116bis, RAN1 agreed to study further three cases for on-demand SIB1 as below:
RAN1#116bis
1) On-demand SIB1 scenarios
A. Agreed the following cases for further study
i. Case 1: Option 1+A+X 
ii. Case 2: Option 1+B+X
iii. Case 3: Option 2+B+Y
B. Where the options 1/2/A/B/X/Y are defined below:
i. 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
ii. 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 
iii. On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A
In the case 2 and 3, UE obtains the WUS configuration from Cell A instead of NES Cell, so these cases can be used in multi-carrier scenarios. However, in case1, the UE directly obtains the WUS configuration from NES Cell. This is for single-carrier scenario where the UE cannot acquire the WUS configuration from Cell A.
The definition of Cell A defined by RAN 1 is a cell that is periodically transmitting at least its own SIB1. UE in RRC_IDLE/INACIVE can receive SI message from serving cell only. Hence, from RAN2 perspective, the Cell A in the case 2 and 3 should be the serving cell for the UE. When UE transmits WUS to NES cell in Case2, the Cell A may be no longer the serving cell, if the UE reselects another cell after receiving the WUS configuration from Cell A. However, when receiving the WUS configuration from Cell A, the Cell A must be the serving cell. UE in RRC_IDLE/INACTIVE should not be required to receive SI message from a neighbor cell to acquire the WUS configuration. As RAN2 agreed that UE first should acquire valid SIB1 (e.g. via SIB1 request) for camping to NES Cell, the NES Cell in the case 2 and case 3 should be a neighbor cell. Therefore, we propose to clarify the ‘Cell A’ and ‘NES cell’ in multi-carrier scenarios as follows:
Proposal 2	In multi-carrier scenarios, i.e. case 2 and 3 defined by RAN1, ‘Cell A’ is serving cell, and ‘NES Cell’ is a neighbour cell.
For SIB1 request before camping on NES cell in multi-carrier scenario, RAN2 agreed to start study on Case2 (defined by RAN1) that the UE receives the WUS configuration from Cell A, transmits WUS to NES cell, and receives SIB1 from the NES cell. In case 3, the NES cell does not need monitor UL WUS transmitted by UE and wake up even for SIB1 transmission, so much NES gain can be achieved compared to case 2. Since the Cell A in case 3 is in active state, the transmission of the NES cell’s SIB1 will not significantly increase the energy consumption of Cell A. One thing to consider in case 3 is that Cell A should keep the up-to-date SIB1 of the NES cell. It may require signaling between the Cell A and the NES cell. However, if they belong to the same gNB, Cell A can obtain SIB1 of the NES cell without inter-node signaling. Therefore, though RAN2 already agreed to study case2 for multi-carrier scenario, case 3 is also worth to further study.
Observation 2	If Cell A and NES cell belong to the same gNB, much NES gain can be achieved in case 3 than in case 2, without any increase in complexity.
For multicast scenario, we propose to further study not only case 2 but also case 3.
Proposal 3	For on-demand SIB1 before camping on NES Cell in multi-carrier scenarios, study both case 2 and case 3.
Scenario 1-2. Before camping on NES cell in single-carrier scenario
In the RAN2 #125bis, several companies emphasized the importance of case 1 for enabling on-demand SIB1 operation in environments without Cell A, e.g., single-carrier scenario. However, it is currently unclear whether UE can directly acquire the WUS configuration from NES Cell, and this is an issue that requires study by RAN1. The UE behaviour after receiving the WUS configuration is the same in both case 1 and case 2. Hence, if RAN1 studies the method of acquiring the WUS configuration from NES Cell, there is no need for RAN2 to study case 1 separately.
Proposal 4	The Case 1 is studied by RAN1 only.
We can also consider the case that UE acquire the WUS configuration during RRC_CONNECTED, e.g. via RRC Release message, though this case is not considered as a candidate by RAN1. Since the UE behaviour after receiving the WUS configuration in this case is the same as in case 1 or case 2, RAN2 only needs to study about dedicated signalling for WUS configuration for this case. Therefore, for on-demand SIB1 in single-carrier scenario, we propose to study the case 4 that transmits WUS to NES Cell using the WUS configuration obtained during RRC_CONNECTED
Proposal 5	For on-demand SIB1 before camping on NES Cell in single-carrier scenario, define and study case 4 that UE transmits WUS to NES Cell using the WUS configuration obtained during RRC_CONNECTED.

Scenario 2. After camping on the NES Cell
For acquisition of the WUS configuration before camping on NES Cell, we propose to study various approaches to acquire the WUS configuration. However, after camping on NES Cell, UE can obtain the WUS configuration from the serving NES Cell via SI message in any scenarios, and we need to study only following case:
· Case 5: UE obtains the WUS configuration from serving NES Cell, transmits WUS to serving NES Cell, and receives on-demand SIB1 from serving NES Cell.
The different between Case 1 and Case 5 is NES Cell in Case1 is a neighbor cell but in Case2 it is a serving cell. The WUS configuration can be updated like any other configuration. Therefore, to be able to transmit WUS to the serving NES Cell, UEs camping on NES Cell should keep the up-to-date WUS configuration of the serving NES Cell. 
Proposal 6	For on-demand SIB1 after camping on NES Cell, define and study case 5 that UE obtains the WUS configuration from serving NES Cell, transmits WUS to serving NES Cell, and receives on-demand SIB1 from serving NES Cell.
Conclusion
Observation 1	After camping on a NES cell, the UE still needs to request SIB1 of the serving NES cell, e.g. when SI request is triggered.
Proposal 1	Study on-demand SIB1 in both following scenarios:
· Scenario 1: Requesting SIB1 of a neighbour NES Cell before camping on the NES Cell
· Scenario 2: Requesting SIB1 of a serving NES Cell after camping on the NES Cell
Proposal 2	In multi-carrier scenarios, i.e. case 2 and 3 agreed by RAN1, ‘Cell A’ is serving cell, and ‘NES Cell’ is a neighbour cell.
Observation 2	If Cell A and NES cell belong to the same gNB, much NES gain can be achieved in case 3 than in case 2, without any increase in complexity.
Proposal 3	For on-demand SIB1 before camping on NES Cell in multi-carrier scenarios, study both case 2 and case 3.
Proposal 4	The Case 1 is studied by RAN1 only.
Proposal 5	For on-demand SIB1 before camping on NES Cell in single-carrier scenario, define and study case 4 that UE transmits WUS to NES Cell using the WUS configuration obtained during RRC_CONNECTED.
Proposal 6	For on-demand SIB1 after camping on NES Cell, define and study case 5 that UE obtains the WUS configuration from serving NES Cell, transmits WUS to serving NES Cell, and receives on-demand SIB1 from serving NES Cell.

