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1. Introduction
In the RAN2#125bis meeting, the following agreements for on-demand SIB1 have been achieved [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.

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).


In this contribution, we will share our views on on-demand SIB1 for Scenario 1a, including the general procedure and specific issues.
2. Discussion

2.1 General procedure for Scenario 1a
In the last RAN2 meeting, RAN2 agreed to at least start Scenario 1a. Aside from Scenario 1a, some other Scenarios were also discussed. For example, the scenario in which UL WUS is sent to cell A. However, more latency will be brought due to the XN signalling exchange. For example, the standalone NES cell, we think it can be discussed when the general procedure of Scenario 1a is relatively clear. Considering the limited work time and load, we propose RAN2 to prioritize study and specification of Scenario 1a in the three cases.
Proposal 1: RAN2 to prioritize the study and specification of Scenario 1a.

For RRC-CONNECTED UE, it will not be impacted in the NES cell. Because the network can provide all system information to RRC-CONNECTED UE by the dedicated RRC message based on the extracted text of TS38.331 [2] below, 
	For a UE in RRC_CONNECTED, the network can provide system information through dedicated signalling
using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space
configured to monitor system information, paging, or upon request from the UE.


Proposal 2: RRC-CONNECTED UE is not impacted in the NES cell as the network can provide SIB1 by the dedicated RRC signalling.

The typical use case for Scenario 1a is that UE performs cell reselection from cell A to the NES cell. The corresponding general procedure for this use case is illustrated in Figure 1 below.
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Figure 1: The general procedure of on-demand SIB1 for Scenario 1a

Based on Figure 1, the general procedure for Scenario 1a includes the following steps,
· Step 1: UE camps on cell A and obtains the UL WUS configuration used for cell B in NES state from cell A’s SIB.
· Step 2: UE performs the RRM measurement for cell reselection. 
· Step 3:  If cell B is the highest ranked cell or the best cell based on the cell reselection criteria, before cell reselection to cell B, UE needs to initiate the OD-SIB1 request via the UL WUS configuration for cell B’s OD-SIB1 before cell reselection to cell B.
· Step 4: UE sends the OD-SIB1 request to cell B via Msg1. After transmitting the OD-SIB1 request, UE may FFS if/when the UE monitors the OD-SIB1 upon reception of RAR, which is also discussed in RAN1/RAN2. If UE does not receive cell B’s OD-SIB1, UE will retransmit the OD-SIB1 request to cell B.
· Step 5: Cell B transmits OD-SIB1.
· Step 6: Based on cell B’s OD-SIB1, UE checks whether cell B is a suitable cell for reselection. 
· Step 7: UE performs cell reselection to cell B if the check in Step 7 is OK. Then, UE camps on cell B. According to the specification, when UE enters into one cell, UE needs to receive the SIB1 of the cell. So UE needs to send the OD-SIB1 request to cell B again. The specific detail for this kind of OD-SIB1 request can be further discussed.
In the following clause, we will analyse the detail of issues related to RAN2 in Figure 1, the specific issues are as follows,
· UL WUS configuration provision;
· RRM measurement;
· Cell bar mechanisms;
· UL WUS triggering conditions;
· UL WUS transmission and reception.
2.2 Issues of Scenario 1a
2.2.1 UL WUS configuration provision

For UL WUS configuration provision, we think it is straightforward that a UE can obtain the configuration from the SIB, as UL WUS configuration is cell/area-specific rather than UE-specific. As for the dedicated RRC signalling (i.e. RRCRelease message), it can be further discussed whether it is needed on top of SIB based UL WUS configuration provision.
Proposal 3: UL WUS configuration is provided by system information(e.g., SIB1), FFS dedicated RRC signalling.
According to TS38.331 [2], a UE will delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid. That means the validity time of system information is 3 hours. Therefore, one issue is raised, i.e., what is the validity time of UL WUS configuration? In our understanding, the validity time of UL WUS configuration can be the same as that of the system information. Because UL WUS configuration is provided by system information, it is straightforward to keep the same validity time. Besides, it will be more complicated to introduce another validity time other than SIB’s validity time.
Proposal 4: The validity time of the UL WUS configuration is the same as that of the system information providing the UL WUS configuration.
2.2.2 RRM measurement
According to TS38.304 [3], both the measurement rules for cell reselection and cell reselection criteria are based on the frequency priority. Besides, absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. Then, one issue should be discussed, i.e., what is the frequency priority of the NES cell? From our observation, there is no need to support the enhancements on frequency priority for R19 NES with OD-SIB1. Firstly, if all NES cells are deployed in the specific frequencies (i.e. NES frequencies), the network can already flexibly adjust the frequency priority of NES frequencies by the existing system information or RRCRlease message. Secondly, if all NES cells are not deployed in a specific frequency, we think the cell barring mechanism and black cell list are enough to avoid cell reselection to the NES cell. 
Proposal 5: Enhancement on frequency priority based cell reselection mechanism for OD-SIB1 is not needed.
Regarding the measurement rules for cell reselection, the existing rules are as follows based on TS38.304 [3].
· Inter-frequency with higher priority: UE shall always perform measurements of higher priority NR inter-frequency.

· Inter-frequency with an equal or lower reselection priority: If the serving cell fulfills Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority.
· Intra-frequency: If the serving cell fulfills Srxlev > SIntraSearchP and Squal > SIntraSearchQ, UE may not perform intra-frequency measurements.
The existing intra-frequency/inter-frequency measurement rules for cell re-selection work well, and can be reused in R19 NES.
Proposal 6: Legacy intra-frequency/inter-frequency measurement rules for cell re-selection are reused in R19 NES. 
2.2.3 Cell barring mechanisms
Before transmitting the UL WUS to the NES cell, the specific cell bar mechanism for the NES cell needs to be discussed. According to TS38.331 [2], there are two kinds of cell barring mechanisms. 
The first one is the cell barring indications in MIB and SIB1. Many feature-specific cell bar indications have been introduced in SIB1, e.g., cellBarred-eRedCap1Rx, cellBarredNTN. So even though a cell’s MIB indicates "barred", UEs supporting these features can still consider the cell as not barred as long as the feature-specific cell bar indication in SIB1 indicates "not barred". However, other UEs consider the cell as barred. In our understanding, this issue is related to another issue about UE identification of the NES cell with on-demand SIB1, which is being discussed in RAN1 as follows.
	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


If Option 2 is adopted and the kssb is set to reserved codepoint, the legacy UE can not camp on the NES cell. Then only UE supporting OD-SIB1 can camp on the NES cell. Then, there is no need to introduce the new cell bar indication in SIB1 for R19 NES OD-SIB1 UE. 
Proposal 7: It is up to RAN1 to determine whether a legacy UE can camp on a NES cell supporting OD-SIB1, i.e. whether the SSB of the NES cell is CD-SSB or NCD-SSB.
Proposal 8: Wait for RAN1 progress before discussing whether to introduce the new cell bar indication in SIB1 for R19 NES OD-SIB1 capable UE.
The second one is that UE will consider one cell as barred if UE can not acquire the MIB or SIB1 as follows.
	5.2.2.5  Essential system information missing

The UE shall:
1>
if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

2>
if the UE is unable to acquire the MIB:

3>
consider the cell as barred in accordance with TS 38.304 [20];

3>
perform barring as if intraFreqReselection, or intraFreqReselectionRedCap for RedCap UEs, or intraFreqReselection-eRedCap for eRedCap UEs or intraFreqReselection2RxXR for 2Rx XR UEs, is set to allowed;

2>
else if the UE is unable to acquire the SIB1:

3>
consider the cell as barred in accordance with TS 38.304 [20];

3>
if the UE is a RedCap UE:

4>
perform barring as if intraFreqReselectionRedCap is set to allowed;

3>
else if the UE is an eRedCap UE:

4>
perform barring as if intraFreqReselection-eRedCap is set to allowed;

3>
else if the UE is a 2Rx XR UE:

4>
perform barring as if intraFreqReselection2RxXR is set to allowed;

3>
else:

4>
perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20].


Considering the SIB1 of the NES cell is triggered in an on-demand manner, R19 NES-capable UE should not consider the NES cell as barred. But, if UE can not obtain the NES cell’s UL WUS configuration, the UE should also consider the NES cell as barred because UE can not initiate the OD-SIB1 procedure to obtain the NES cell’s OD-SIB1. Based on the analysis above, we have the following proposals,
Proposal 9: If R19 NES OD-SIB1 capable UE identifies a cell as the NES cell but does not have the NES cell’s valid UL WUS configuration, UE should consider the NES cell as barred.
After (re)transmitting the UL WUS, UE may still not receive the NES cell’s OD-SIB1 after many times of OD-SIB1 transmission. In this case, we think UE should also treat the NES cell as barred due to the failure of the SIB1 acquisition.
Proposal 10: UE shall treat the NES cell as barred if UE doesn’t receive the NES cell’s SIB1 after the transmission times for OD-SIB1 request reach the maximum value.
2.2.4 UL WUS triggering conditions
In the RAN2#125bis meeting, RAN2 discussed whether UE acquires OD-SIB1 of NES cell via OD-SIB1 request before cell reselection to the NES cell or not and did not reach a consensus. The following text is extracted from TS38.304 [3].
	5.2.4.4  Cells with cell reservations, access restrictions or unsuitable for normal camping

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in clause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in clause 5.2.4.5, the UE shall check if the access is restricted according to the rules in clause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in clause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.

If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to one or more of the following reasons:

-
this cell belongs to a PLMN which is not indicated as being equivalent to the registered PLMN, or

-
this cell is a CAG cell that belongs to a PLMN which is equivalent to the registered PLMN but with no CAG-ID that is present in the UE's allowed CAG list being broadcasted, or

-
this cell is not a CAG cell and the CAG-only indication in the UE is set, or

-
this cell does not belong to a SNPN that is equal to or indicated as being equivalent to the registered or selected SNPN of the UE in SNPN access mode,

the UE shall not consider this cell and, for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
5.3.1 Cell status and cell reservations
When cell status is indicated as "not barred" and "not reserved" for operator use and not "true" for other use and not "true" for future use,

-
UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.


It can be seen that before cell reselection to the target cell, UE shall check whether the access is restricted in the target cell based on cell reservations/access restrictions/unsuitability for normal camping based on the target cell’s SIB1. If the access is not restricted, UE will treat the target cell as a candidate for cell reselection. Otherwise, the target cell will be excluded from the candidate list by UE. So, UE should first acquire valid OD-SIB1 of the NES cell via OD-SIB1 request before cell reselection to the NES cell.
Observation 1: UE needs to check whether to treat/exclude the target cell as a candidate for cell reselection by the judgment of cell reservations/access restrictions/unsuitability for normal camping via the target cell’s SIB1 before cell reselection to the target cell.
Proposal 11: UE should first acquire valid OD-SIB1 of the NES cell via OD-SIB1 request before cell reselection to the NES cell.
According to the current cell reselection procedure, the UE will perform the following steps for cell reselection to a cell:

Perform the neighbor cell measurement -> select the highest ranked cell or best cell based on the cell reselection criteria -> check if the access is restricted in the highest ranked cell or best cell based on cell reservations/access restrictions/unsuitability for normal camping -> check whether the cell selection criterion S is fulfilled -> perform cell reselection to the cell.
Similar to the RRM measurement analysed in subclause 2.2.2, we think the above procedure can be also reused for the R19 NES cell. 
Proposal 12: The legacy cell reselection criteria, cells with cell reservations/access restrictions/unsuitability for normal camping, and the cell selection criterion S are reused for cell reselection to OD-SIB1 capable NES cell.
Based on the current cell reselection procedure above, UE does not need to obtain the SIB1 of all neighboring cells. Specifically, only when one cell is the highest ranked cell or best cell based on the cell reselection criteria, UE obtains SIB1 of the cell.
So, UE will trigger the OD-SIB1 procedure to obtain the NES cell’s OD-SIB1 when the NES cell is the highest ranked cell or the best cell based on the cell reselection criteria. Besides, a vaild UL WUS configuration for the NES cell is also required to initiate the OD-SIB1 procedure.
Proposal 13: The triggering conditions of UL WUS transmission for cell reselection to the NES cell include at least the following,

· The highest ranked cell or the best cell based on the cell reselection criteria is the NES cell; 
· UE has a valid UL WUS configuration for the NES cell.
2.2.5 UL WUS transmission and reception
Regarding the OD-SIB1 acquisition procedure, RAN2 agreed that the existing Msg1-based OD-OSI procedure is reused and the Msg3-based procedure is FFS. For the details of the Msg1-based OD-SIB1 acquisition procedure,  RAN2 agreed that if/when the UE monitors the OD-SIB1 upon reception of RAR is FFS. In our understanding, UE does not need to receive the gNB feedback (i.e. RAR). Firstly, UE can directly confirm whether the NES cell sends the OD-SIB1 by monitoring the NES cell’s OD-SIB1. Secondly, the signalling overhead of cell A will be increased because the RAR configuration needs to be carried in the UL WUS configuration, especially when the amount of neighbor cells supporting OD-SIB1 is large. For the Msg3-based OD-SIB1 acquisition procedure, we think it is not supported for the OD-SIB1 acquisition at least in Scenario 1a considering the signalling overhead issue analysed above.
Proposal 14: For the Msg1-based OD-SIB1 acquisition procedure, UE does not receive the gNB feedback (i.e. RAR).
Proposal 15: The Msg3-based procedure is not supported for the OD-SIB1 acquisition in Scenario 1a.
After transmitting UL WUS via the dedicated PRACH resource, UE can directly monitor the NES cell’s OD-SIB1. If UE does not receive the NES cell’s OD-SIB1 when a timer expires, UE can retransmit UL WUS.
Proposal 16: UE can retransmit UL WUS if OD-SIB1 is not received in the NES cell.
3. Conclusion

In this contribution, we discuss the general procedure and issues of Scenario 1a. Based on the discussion, we have the following observation and proposals:
General procedure for Scenario 1a:
Proposal 1: RAN2 to prioritize the study and specification of Scenario 1a.

Proposal 2: RRC-CONNECTED UE is not impacted in the NES cell as the network can provide SIB1 by the dedicated RRC signalling.
UL WUS configuration provision:
Proposal 3: UL WUS configuration is provided by system information(e.g., SIB1), FFS dedicated RRC signalling.
Proposal 4: The validity time of the UL WUS configuration is the same as that of the system information providing the UL WUS configuration.
RRM measurement:
Proposal 5: Enhancement on frequency priority based cell reselection mechanism for OD-SIB1 is not needed.
Proposal 6: Legacy intra-frequency/inter-frequency measurement rules for cell re-selection are reused in R19 NES.
Cell barring mechanisms:
Proposal 7: It is up to RAN1 to determine whether a legacy UE can camp on a NES cell supporting OD-SIB1, i.e. whether the SSB of the NES cell is CD-SSB or NCD-SSB.
Proposal 8: Wait for RAN1 progress before discussing whether to introduce the new cell bar indication in SIB1 for R19 NES OD-SIB1 capable UE.
Proposal 9: If R19 NES OD-SIB1 capable UE identifies a cell as the NES cell but does not have the NES cell’s valid UL WUS configuration, UE should consider the NES cell as barred.
Proposal 10: UE shall treat the NES cell as barred if UE doesn’t receive the NES cell’s SIB1 after the transmission times for OD-SIB1 request reach the maximum value.
UL WUS triggering conditions:
Observation 1: UE needs to check whether to treat/exclude the target cell as a candidate for cell reselection by the judgment of cell reservations/access restrictions/unsuitability for normal camping via the target cell’s SIB1 before cell reselection to the target cell.
Proposal 11: UE should first acquire valid OD-SIB1 of the NES cell via OD-SIB1 request before cell reselection to the NES cell.
Proposal 12: The legacy cell reselection criteria, cells with cell reservations/access restrictions/unsuitability for normal camping, and the cell selection criterion S are reused for cell reselection to OD-SIB1 capable NES cell.
Proposal 13: The triggering conditions of UL WUS transmission for cell reselection to the NES cell include at least the following,

· The highest ranked cell or the best cell based on the cell reselection criteria is the NES cell; 
· UE has a valid UL WUS configuration for the NES cell.
UL WUS transmission and reception:
Proposal 14: For the Msg1-based OD-SIB1 acquisition procedure, UE does not receive the gNB feedback (i.e. RAR).
Proposal 15: The Msg3-based procedure is not supported for the OD-SIB1 acquisition in Scenario 1a.
Proposal 16: UE can retransmit UL WUS if OD-SIB1 is not received in the NES cell.
4. References
[1]. R2-2403731, Report from session on V2X/SL, R19 NES and MOB 
[2]. TS38.331 v18.1.0

[3]. TS38.304 v18.1.0

Cell A
(in normal state)
UE
Cell B
(in NES state)
Camps on cell A
Step 1: provides cell B's UL WUS configuration by SIB
Step 2:performs RRM measurement
Step 3: meets the triggering conditions of UL WUS transmission for cell B?
Prepare the UL WUS transmission for cell B
Step 4: (re)transmit the OD-SIB1 request to cell B
Step 5: sends OD-SIB1
Step 6: check whether cell B is a suitable cell?
Step 7:performs cell reselection to cell B
Camps on cell B
Yes
Yes
No



