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1 Introduction

In last meeting, the on-demand SI request was discussed, and following agreements were reached:

Agreements for on demand request of broadcast SI transmission.

1: For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request .

2: If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

3: If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.

However, the detail procedure of the SI request was not discussed. Therefore, in this contribution, we further discuss the corresponding procedure in detail, and provide our proposals. 
2 Discussion

Based on current agreements, the general request procedure for on-demand system information is as following Figure 1.
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Figure 1. The general request procedure for on-demand system information
As indicated by current agreements, if PRACH Resource is configured, the UE will use the corresponding PRACH Resource for SI Request (Step 1); if PRACH Resource is not configure, the UE will use RRC Connection Request for SI Request (Step 3).
2.1 System information delivery after Msg1 request
As indicated in Figure 1, when the PRACH resource is used for SI request, there are two possibilities to deliver the corresponding SI information:
Option 1: SI delivered during RAR window
For this option, since the SI is requested by PRACH resources, it’s possible to transmit the corresponding SI during the RAR window with specific RRC signalling. When the SI is transmitted during RAR window, the SI is still delivered through RRC signalling. However, there are some drawbacks for this option: firstly, new RRC signalling with variable size should be defined since the size for different SI transmission may change a lot with containing different information; secondly, suitable RAR window should be specified, since if the RAR window is too short (e.g. 10ms) for normal RAR transmission, it will be too difficult to guarantee the SI reception; if the RAR window is too long (e.g. 1s), the UE is required to monitor all the time during this period. 
Observation 1: Details in specification should be figured out if transmitting SI(s) during RAR window.

Option 2: SI delivered as Legacy LTE procedure
For this option, after the SI is requested by PRACH resources, the corresponding SI will be transmitted by broadcasting way as normal system information. Corresponding scheduling information e.g. scheduling periodicity could be provided in Minimum System Information, and the LTE legacy SI transmission procedure could be taken as a baseline for defining the detailed procedure. However, there might be two minor issues requiring clarification: firstly, whether the indication for PRACH resources reception is needed for UE, in our understanding, this confirmation may be beneficial for indicating the UE that the request from UE is received, if not, UE will retransmit the request immediately instead of knowing the situation until the scheduling occasion; secondly, whether the corresponding SI should be added when the SI modification boundary arrives, in our understanding, maybe we could follow current System Information change procedure, and adding the required SI when the SI modification boundary arrives.

Observation 2: LTE Legacy procedure for system information transmission could be borrowed for delivering SI.

Based on the above introduction, it seems that option 2 could borrow the general procedure we defined in LTE with some minor modifications, besides, when PRACH resources is used for SI request, it is supposed that the system information will be obtained via broadcasting signalling for all the UE interested, therefore,

Proposal 1: For system information delivering after SI request based on Msg1, it’s proposed to use the legacy LTE system information transmission as the baseline.

Proposal 2: It’s proposed to send the confirmation for PRACH resources reception to the UE.

Proposal 3: It’s proposed to add the requested SI in system information transmission when the modification boundary arrives.
2.2 System information delivery after Msg3 request
As indicated in Figure 1, if there is no configuration about PRACH resources for SI request, the UE will use Msg3 for SI requesting. With this solution, the specific SI request could be added in Msg3, besides, as existing Msg3, the UE ID could also be included. In this case, the specific UE could be identified for the request, and the SI could be delivered to the UE accordingly.
Option 1: SI delivered immediately after Msg3 request
For this option, the corresponding SI could be transmitted by the dedicated RRC immediately after the Msg3 request e.g. by RRC Connection Setup. In this case, the UE could be identified with the UE ID brought in the request, therefore, the corresponding SI could be sent to the specific UE accordingly without interfering other UEs. Since current message is based on scheduling, the scalable size could be supported for SI transmission. Besides, the ACK/NACK could also be supported for reliable transmission of the SI.
Observation 3: SI delivery when the dedicated RRC message i.e. RRC Connection Setup is transmitted could be easily supported with defining a new RRC message.
Option 2: SI delivered as System Information

This option is the same as the one in previous section. The corresponding SI will be transmitted by broadcasting as normal system information after the Msg3 request. Still there might be some confirmation needed in Msg4 for successful reception of Msg3 and confirm to send the system information in broadcasting manner. 
Observation 4: Legacy procedure for system information transmission could also be borrowed for delivering SI.

For the above analysis, both options could be supported by specification. However, since the UE could be identified easily, it seems there is no intention to still broadcast the information in the system. Therefore,
Proposal 4: It’s proposed to deliver SI in dedicated RRC, e.g. RRC Connection Setup, immediately after the SI request sent by Msg3.

3 Conclusions:

In this contribution, we further discuss the SI request procedure in detail. Based on these discussions, following proposals are presented:
Proposal 1: For system information delivering after SI request based on Msg1, it’s proposed to use the legacy LTE system information transmission as the baseline.

Proposal 2: It’s proposed to send the confirmation for PRACH resources reception to the UE.

Proposal 3: It’s proposed to add the requested SI in system information transmission when the modification boundary arrives.
Proposal 4: It’s proposed to deliver SI in dedicated RRC, e.g. RRC Connection Setup, immediately after the SI request sent by Msg3.
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