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Introduction
In this document it is proposed to enable request and delivery of on-demand system information (SI) in RRC_CONNECTED state to reap the benefits of more secure and more efficient delivery in unlicensed spectrum, where such properties are particularly valuable. 
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The concept of on-demand System Information (SI) was introduced in NR, enabling the network to reduce the periodically broadcast SI by letting some of the SI messages containing SIBs of the “other SI” be available only on request (i.e. the minimum SI is excluded and will always be periodically broadcast). Whether an SI message is periodically broadcast or provided on-demand is indicated in the scheduling information in SIB1. 
A UE can request a certain SI message (or SI messages) using either a for this purpose configured random access preamble (Msg1 based request) or using a regular random access preamble followed by a Msg3 containing an RRCSystemInfoRequest message (Msg3 based request). 
In response to a request from a UE, the network acknowledges the request with a Msg2 (for Msg1 based request) or a Msg4 (for Msg3 based request) and broadcasts the requested SI message in accordance with its associated scheduling information in SIB1. Both Msg1 based request and Msg3 based request can be used by UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state.
A third alternative for request of on-demand SI is to use dedicated RRC signaling in RRC_CONNECTED state. Then, dedicated RRC signaling would be used for both request and delivery of on-demand SI. This was on the table for a long time for NR in RAN2 but was eventually left out of release 15. 
There are several potential benefits that motivate that dedicated RRC signaling is considered as an alternative for request and delivery of on-demand SI. With dedicated RRC signaling, HARQ can be applied and the network can ensure that the requesting UE actually receives the requested SI. This is particularly beneficial in unlicensed spectrum, where the channel quality (including the interference situation) is inherently unstable and successful delivery never can be certain. 
In addition, dedicated RRC signaling allows tailored link adaptation, including narrow beamforming towards the requesting UE, which is more resource efficient than general broadcasting. When broadcasting is used, the network does not know when the requesting UE has received the requested SI message(s) and may therefore redundantly transmit the message(s) multiple times, or a UE that fails to receive the requested system information needs to retransmit the request.
Further, for a UE that is in connected mode it would be unnecessary for it to send a RACH based SI request for SI when it already have a connection to the gNB and possibly also a (configured) grant to transmit. 
Note that a UE has to acquire SI when it enters a new cell, through cell reselection in RRC_INACTIVE/RRC_IDLE state or through handover in RRC_CONNECTED state. In addition, a UE has to acquire system information when the system information is updated or when the validity of the SI the UE has stored times out. This applies to UEs in all states.
Observation 1	Using dedicated RRC signaling for request and (in particular) delivery of on-demand SI has several benefits, including acknowledged delivery (using HARQ), tailored link adaptation (including narrow beamforming) providing better resource efficiency than general broadcasting. Acknowledged delivery is especially advantageous in unlicensed spectrum, where success of delivery of a message is inherently uncertain.
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Conclusion
In section 2 we made the following observations: 
Observation 1	Using dedicated RRC signaling for request and (in particular) delivery of on-demand SI has several benefits, including acknowledged delivery (using HARQ), tailored link adaptation including narrow beamforming (providing better resource efficiency than general broadcasting. Acknowledged delivery is especially advantageous in unlicensed spectrum, where success of delivery of a message is inherently uncertain. 
Based on the discussion in section 2 we propose the following:
Proposal 1	Allow request and delivery of on-demand SI messages using dedicated RRC signaling in RRC_CONNECTED state.
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