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1 Introduction
System information transmission/acquisition was discussed in RAN2#93bis based on [1]. Problems related to PDCCH overheads in case of beam-formed system and energy efficiency were highlighted if we continue to use LTE system information mechanism. Further it was observed that Rel-13 has 19 SIBs and only few SIBs are needed for basic LTE operation and others are related to specific features. So, essential system information are broadcast periodically and remaining ones are broadcasted based on UE trigger. We share the same observations and suggest to consider further the following points in the design of system information. 
2. Discussion
Taking LTE system information as baseline, we can broadly split system information into two categories. MIB, SIB1 and SIB2 as one set of system information which are essential system information for (initial) access of the LTE cell. SIB 3 and onwards have specific purpose and it is possible that these can be requested on demand. However, LTE defines fixed periodicity for MIB (40 msec) and SIB1 (80 msec) only and then SIB1 provides scheduling information for SIB2 and onwards. So, essential system information may include either MIB only (if essential system information includes SFN, DL bandwidth etc) or MIB + SIB1 only (e.g. if essential system information are system information with fixed duration) or MIB +SIB1 + SIB2 (e.g. if essential system information includes information required for initial access). So, as a starting point RAN2 should discuss what information to be included in essential system information and its scheduling (i.e. fixed or scheduled or a combination of both). 

Proposal 1: RAN2 should study the information and scheduling of essential system information
For non-essential or system information which are not needed immediately for cell access, in this contribution we assume that e.g. SIB3 and onwards system information can be provided on demand. There are three cases:
Case 1: UE does not have non-essential system information of the cell and needs system information to connect to network

Case 2: UE does not have non-essential system information of the cell and needs system information on demand to remain in idle (and possibly connect to network at a later time)
Case 3: UE has non-essential system information and wants to connect to network

Case 1: UE does not have non-essential system information and needs such system information to connect to network

When the UE arrives in a new cell and needs to connect to the network e.g. to make a call, the UE has 2 alternatives to obtain non-essential system information: 

a. wait for the next periodic non-essential system information broadcast
b. request for on-demand by e.g. sending RA preamble

The UE may wait for the next periodic broadcast if waiting does not impact the performance of the procedure UE wants to perform.

If the UE decides that it cannot wait for the periodic broadcast and wants to request on-demand, then UE may trigger e.g. RA procedure asking for eNB to start the broadcast of non-essential system information.

Case 2: UE does not have non-essential system information and remain in idle

Here, the case when an idle UE arrives in a cell and wants to remain in idle is considered. The UE needs to read non- essential system information in order to get e.g. cell (re)selection parameters and other information needed to be in idle if such information is part of non-essential system information.

In this case, it may be possible for the UE to wait for the periodic broadcast. Alternatively, UE may decide that it cannot wait for the periodic broadcast and sends a RA preamble to get an on-demand system information.

Case 3: UE has non-essential system information and wants to connect to network

When the UE has stored system information, UE will not normally need to read system information again for the same cell, unless the information has changed or validity has expired. If the information has not changed, UE may use this system information at a later time to initiate procedures e.g. tracking area update. UE may use similar to LTE RA procedure.
System information Resource Savings

The main advantage of the system information-on-demand mechanism is that it allows the network to save resources when there are no UEs that require non-essential system information.

To try and get an idea of the possible savings, the probability of on-demand system information transmission in a particular interval is analysed. If the mean arrival rate of UEs that needs on-demand system information is λ UEs per second, then the probability that at least one UE arrives during an interval of T seconds is:
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It is assumed that essential system information provide the on-demand system information scheduling information, i.e. essential system information transmission period determines the upper bound of radio resources of the on-demand system information transmission. If T is the essential system information transmission period then P(N > 0) is the non-essential system information occupancy, i.e. the fraction of essential system information transmissions in which the on-demand system information is also transmitted.
Figure below represents if essential system information are broadcasted every 40 msec and it acts as upper bound limit for non-essential system information as well
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X-axis shows number of UEs entering the cell and Y-axis shows the on-demand system information occupancy. With 10 UEs entering the cell per second, 90% capacity can be saved if upper bound limit on system information is 40 msecond. This is a simple comparison as MIB is repeated 4 times in 40 msecs and non-essential system information could be repeated more frequently. We also plot with 10 msec periodicity and gains are clearer. 
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Apart from these three cases for idle mode UEs, it is possible that UE is provided the system information via dedicated signalling. For connected mode UEs or UEs entering connected mode, UE may download system information based on the feature it supports or intends to use. It may be worthwhile to keep the signalling for system information acquisition to a minimum for idle mode UEs.
Proposal 2: RAN2 should study broadcast of non-essential system information based on UE trigger for idle mode UEs
3. Conclusion

We propose RAN2 to discuss and agree on following proposals 
Proposal 1: RAN2 should study the information and scheduling of essential system information

Proposal 2: RAN2 should study broadcast of non-essential system information based on UE trigger for idle mode UEs
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