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1. Introduction
RAN2 has been discussing system information delivery procedures for NR and finalized the discussion on system information design guidelines. According to the discussion, NR system information is grouped as Minimum SI and Other SI, and detailed handling mechanism and performance analysis will be treated in upcoming RAN2 meetings. The paper tries to clarify the on-demand SI delivery mechanism for efficient Other SI handling.

2. Discussions
During the previous meeting, RAN2 has discussed system information handling issues and captured guidelines for system information design in RAN2 TR. Also, the basic concept of system information was summarized which will be used as a starting point for NR design. Additionally, an e-mail discussion was performed to analyze the benefits of on-demand SI delivery mechanism.
Agreements (RAN2 #95)
3: Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).

4: Minimum SI needs to be broadcasted periodically.

5: Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. 

FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.

6: Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.

FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI.

7: Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.

8: It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.

RAN2 decided to use the term, Minimum SI and Other SI, and Minimum SI is periodically broadcasted for transmitting essential system information. The next step would be detailed procedures for Other SI and UE behaviour in NR deployment scenarios. To progress the discussion, this paper describes our views on Other SI handling mechanism.

2.1 On-demand SI request
Comparing with LTE, Other SI will be transmitted only when UE requests the information. It leads to the modification of UE behavior as idle mode UE needs to request the system information. So, the idle mode UE has to perform random access procedure though the UE stays in idle mode. It may result in frequent UL activity, hence a way to reduce signaling overheads should be considered for higher frequency NR.
To efficiently support on-demand SI delivery, the existing RACH procedure could be simplified for SI delivery. The procedure can be composed of only 2 steps and the following procedure can be considered:
1) Random access preamble: RACH is used for requesting Other SI and UE sends a preamble when the UE determines it doesn’t contain the information. It can share the same resource with typical RACH preambles, but it uses a preconfigured preamble index for the SI request.
2) Random access response: Other SI is transmitted after receiving preamble for SI delivery and the RAR could contain Other SI only. The reason is that UE doesn’t need to get UL TA because the UE stays in idle mode without keeping UL sync.
We don’t need to employ preamble collision resolution nor contention resolution as the SI can be delivered to any UEs. Additionally, UL TA and UL beam pairing procedures can be omitted to reduce power consumption. The idle UE keeps idle mode operations such as monitoring paging and cell reselection after receiving the SI. If idle UE tries to make a connection with eNB, normal RACH procedure can be used. 
 Proposal 1. Random access procedure can be simplified for Other SI delivery.

2.2 Other SI transmission
During the RAN2 discussion, two approaches are on the table for Other SI transmission: on-demand broadcast and on-demand unicast. Our view is that both approaches are needed considering use cases and it can be clarified as follows:
a) On-demand unicast: eNB transmits Other SI via RAR message when it recognizes the successful reception of RACH for SI delivery. The timing of RAR transmission is tightly related with RACH reception timing, so the timing is known to the requested UE only. The procedure can be efficiently used when a UE requires Other SI with low latency.
b) On-demand broadcast: Other SI transmission periodicity is preconfigured by network and eNB broadcasts the SI if it receives RACH during the period. If eNB doesn’t receive any RACH for SI delivery, eNB skips periodic SI transmission. The procedure would be helpful when multiple UEs require Other SI and the mechanism can be used for Other SI update by network initiation.
Proposal 2. Both on-demand broadcast and unicast approaches are supported.

3. Conclusion
The paper has described the on-demand system information handling procedure for high frequency NR systems and suggested the following proposals:

Proposal 1. Random access procedure can be simplified for Other SI delivery.

Proposal 2. Both on-demand broadcast and unicast approaches are supported.
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