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1 Introduction

In last two RAN2 meetings, there were a lot of discussions about on-demand SI, and following FFSs were left for further study:

RAN2#97bis meeting:

FFS Error handing in case SI is not received

RAN2#98 meeting:

FFS
Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3
Therefore, in this contribution, we further discuss the corresponding FFS and other remaining issues in detail, and provide our proposals. 
2 Discussion

2.1 Error handling and Acknowledgement in Msg4
During the discussion in Spokane meeting, one FFS was mentioned for system information requesting as follows.

FFS Error handing in case SI is not received
As agreed in previous meeting, both Msg1 and Msg3 could be used for requesting the corresponding SI. Furthermore, it was also agreed that network is supposed to send an acknowledgement in MSG2 to the UE’s SI request sent in Msg1.
Therefore, after the SI is requested by Msg1, there will be confirmation in Msg2 which indicates whether the network will send the system information or not. If there is no Msg2 received from the network, the UE considers the request for the corresponding SI fails and needs to send the request again via Msg1 with power ramping based on existing procedure. If the Msg2 is received with indication informing the UE to receive the corresponding SI, the UE should follow the instruction to receive the SI as scheduled. The detailed procedure is as follows in Figure 1.
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Figure 1. The detail procedure after SI request using Msg1
Therefore,

Observation 1: No error handling procedure is needed when using Msg1 for SI request.

Besides, for Msg3 based solution, there was also an FFS left as follows:

FFS
Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3
After the SI is requested by Msg3, the HARQ procedure will be triggered if the Msg3 is failed. And also as discussed during email discussion, the Msg4 acknowledgement could be triggered for Msg3 confirmation. Based on those procedures, the UE will try another round with Msg3 solution if all the confirmation fails. Therefore, this is similar as current error case handling for Msg3, and no new procedure is needed.

Proposal 1: It’s proposed to agree that network sends an acknowledgement in Msg4 to the UE’s SI request sent in Msg3.

Observation 2: No error handling procedure is needed when using Msg3 for SI request.
2.2 Additional Indication for On-Demand SI Request

In NR SI phase, there was an agreement as follows in RAN2#96 meeting.
· The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.
Therefore, 

Observation 3: Whether the Other SI is available or not will be indicated by Minimum SI.
Furthermore, based on the agreements in RAN2#96 and in RAN2 Ad Hoc as follows, there should be some indication for informing the UE whether the interested Other SI is being transmitted or not.

· UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
· Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
Also based on the minutes in RAN2#97bis meeting, companies could agree that scheduling information would always be provided and there would be an indication whether the SIB is on demand or broadcast, since the scheduling information is always provided, it is also difficult to determine whether Other SI has been requested and under transmitting or not based on scheduling information. It is possible that when UE sends the request, the interested SI has been requested and is under transmission; therefore, for avoiding over-request from UE side, one dynamic indication is needed for this purpose.

Proposal 2: It’s proposed to confirm the dynamic indication for informing whether the Other SI will be transmitted or is under transmitting.
Furthermore, there are some proposals from companies that the network needs to indicate whether Other SI is transmitted via broadcast or on-demand. The background of this issue is that it is possible that Other SI could be transmitted either via broadcast approach as Minimum SI which doesn’t need any request, or via on-demand approach as newly defined. If the Other SI is sent via broadcast approach as Minimum SI, maybe only the scheduling information is required to be indicated in Minimum SI, and UE will follow the scheduling information to receive the corresponding Other SI information.

In RAN2#97bis meeting, as indicated in the minutes, companies could agree that scheduling information would always be provided and there would be an indication whether the SIB is on demand or broadcast. If the scheduling information is always provided no matter Other SI is under transmission or not, it is not possible to determine whether Other SI is being broadcasted periodically or provided on demand based on scheduling information. Since it is possible that some Other SI is transmitted via broadcast approach as Minimum SI and don’t require any request at all, therefore,

Proposal 3: It’s proposed to discuss about the indication for informing whether the Other SI is periodically broadcasted or provided on demand.
2.3 SI Request in RRC_CONNECTED
During the discussion in last meeting, it was agreed that:
Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.
Therefore, when the UE is in RRC_CONNECTED mode, the SI request and delivery should be performed via dedicated RRC signalling.

Therefore, some legacy RRC signalling could be borrowed to transmit the SI request and delivery. Specifically, for the request, UEAssistanceInformation, which indicates UE assistance information to the eNB for further configuration, may be used for indicating the SI request message; for the SI delivery, RRCConnectionReconfiguration may be used for indicating the corresponding SI to the UE. However, borrowing the legacy RRC signalling may not be so nice for NR specification, therefore,

Proposal 4: It’s proposed to specify new RRC SI request and delivery signalling for RRC_CONNECTED, and the request delivered in MSG3 could be reused.

When the UE is performing the HO, the UE may need to acquire the system information from neighbour cells for service continuity. The specific on-demand system information required may need to be requested by the UE with dedicated RRC signalling. As legacy, the corresponding feedback from the target could be sent via HO Command.
Proposal 5: It’s proposed to specify the SI request and delivery when UE performing the HO, and the request delivered in Msg3 could be reused.

When the RRC Connection Re-establishment is needed for the UE, e.g. radio link failure happens, the system information may need to be re-acquired again, and in this case, the SI request and delivery may also be needed during RRC re-establishment procedure.

Proposal 6: It’s proposed to specify the SI request and delivery during RRC re-establishment procedure, and the request delivered in Msg3 could be reused.

3 Conclusions:

In this contribution, we further discuss the corresponding FFS in detail. Based on these discussions, following observations and proposals are presented:
Observation 1: No error handling procedure is needed when using Msg1 for SI request.

Observation 2: No error handling procedure is needed when using Msg3 for SI request.
Observation 3: Whether the Other SI is available or not will be indicated by Minimum SI.
Proposal 1: It’s proposed to agree that network sends an acknowledgement in Msg4 to the UE’s SI request sent in Msg3.

Proposal 2: It’s proposed to confirm the dynamic indication for informing whether the Other SI will be transmitted or is under transmitting.
Proposal 3: It’s proposed to discuss about the indication for informing whether the Other SI is periodically broadcasted or provided on demand.
Proposal 4: It’s proposed to specify new RRC SI request and delivery signalling for RRC_CONNECTED, and the request delivered in MSG3 could be reused.

Proposal 5: It’s proposed to specify the SI request and delivery when UE performing the HO, and the request delivered in Msg3 could be reused.

Proposal 6: It’s proposed to specify the SI request and delivery during RRC re-establishment procedure, and the request delivered in Msg3 could be reused.
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