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Introduction
In this document, we discuss system information delivery via UE dedicated signalling. 
Discussion
On-demand SI delivery could be delivered either in a broadcast manner or in a dedicated manner. RAN2 agreed that it is network decision whether other SI is broadcasted or delivered through UE-specific signalling. In our view, the other SI is delivered via UE specific signalling at least in the following cases:
· Case 1: When UE in RRC_IDLE enters a new CN based area (e.g. new Tracking Area)

· Case 2: When UE in RRC_IDLE makes a RRC Connection (i.e. state transition to RRC_CONNECTED)

· Case 3: When UE in RRC_INACTIVE enters a new RAN based area

· Case 4: When UE in RRC_INACTIVE makes state transition to RRC_CONNECTED.

· Case 5: When UE in RRC_INACTIVE triggers data transmission in RRC_INACTIVE.

In Case 1, UE in RRC_IDLE camps on a cell and may immediately triggers CN area update such as TAU. Upon triggering CN area update, UE in RRC_IDLE sends RRC Connection Request to gNB. This RRC Connection Request can indicate SI request to the UE, if the UE does not have the other SI for this area. 
In Case 2 UE in RRC_IDLE camps on a cell and may immediately triggers RRC Connection Establishment e.g. due to MO data or MT access. For MT case, paging message could inform UE about SI update. This paging message could trigger SI request. Accordingly, UE in RRC_IDLE sends RRC Connection Request to gNB. SI may be updated just before sending the RRC Connection Request, so that this RRC Connection Request can indicate SI request to the UE.

Accordingly, UE in RRC_IDLE should be able to request the other SI in RRC Connection Establishment. 
Proposal 1: UE in RRC_IDLE should be able to request the other SI in RRC Connection Establishment.
In addition, it should be possible that the requested SI is signalled to UE in RRC Connection Establishment e.g. via RRC Connection Setup. Even if UE does not request SI in RRC Connection Establishment, it seems possible that gNB sends the other SI to the UE in RRC Connection Establishment, if the other SI is just updated.
Proposal 2: gNB should be able to send the other SI to the UE performing RRC Connection Establishment.
Figure 1 illustrates on-demand SI delivery in RRC Connection Establishment. Note that gNB could decide to broadcast the requested SI. In this case, the RRC Connection Setup may inform UE that the requested SI is to be broadcast, instead of including the requested SI.

Note that UE in RRC_IDLE may be able to request a RRC connection just for on-demand SI. In this case, UE could inform gNB that the establishment cause of this RRC connection request is SI request. Based on this cause, gNB may reject the RRC Connection Request by sending RRC Connection Reject message instead of RRC Connection Setup. The RRC Connection Reject includes the requested SI.
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Figure 1: On-demand SI delivery in RRC Connection Establishment
In Case 3, UE in RRC_INACTIVE camps on a cell and immediately know that UE entered a new RAN based area at the cell. Thus, UE triggers RAN area update. Upon triggering RAN area update in RRC_INACTIVE, UE in RRC_INACTIVE would send a RRC Connection Activation Request message to gNB. This message can indicate SI request to the UE, if the UE does not have the other SI for this area.
In Case 4 & 5, UE in RRC_INACTIVE camps on a cell and immediately triggers uplink data transmission or downlink data transmission. Thus, UE triggers RAN area update (e.g. via RRC Connection Re-establishment or RRC Connection Resume) for transition to RRC_CONNECTED or data transmission directly in RRC_INACTIVE. Uplink data transmission or downlink data transmission with or without state transition could be triggered by RAN area notification which could indicate SI update.
On one hand, upon triggering RAN area update in RRC_INACTIVE, UE in RRC_INACTIVE would send a RRC Connection Activation Request message to gNB. This message can indicate SI request to the UE, if the UE does not have the other SI for this area, as shown in Figure 2.
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Figure 2: On-demand SI delivery in RAN Area Update
Proposal 3: UE in RRC_INACTIVE should be able to request the other SI while UE updates a RAN based area.
On the other hand, for data transmission in RRC_INACTIVE, UE in RRC_INACTIVE would send SI request which may be multiplexed with uplink data or with feedback to downlink transmission.
Proposal 4: UE in RRC_INACTIVE should be able to request the other SI while UE performs uplink data transmission or downlink data reception in RRC_INACTIVE, if transmission is applicable in RRC_INACTIVE.
In addition, it should be possible that the requested SI is signalled to UE in RAN area update via downlink message as shown in Figure 2. Even if UE does not request SI in RAN area update, it seems possible that gNB sends the other SI to the UE in RAN area update, if the other SI is just updated.
Proposal 5: gNB should be able to send the other SI to the UE performing RAN area update in RRC_INACTIVE.
Conclusion

In conclusion, we propose the followings:
Proposal 1: UE in RRC_IDLE should be able to request the other SI in RRC Connection Establishment.
Proposal 2: gNB should be able to send the other SI to the UE performing RRC Connection Establishment.

Proposal 3: UE in RRC_INACTIVE should be able to request the other SI while UE updates a RAN based area.
Proposal 4: UE in RRC_INACTIVE should be able to request the other SI while UE performs uplink data transmission or downlink data reception in RRC_INACTIVE, if transmission is applicable in RRC_INACTIVE.
Proposal 5: gNB should be able to send the other SI to the UE performing RAN area update in RRC_INACTIVE.[image: image3.png]
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