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1 Introduction

During RAN2#95bis, it was agreed to further study system information acquisition for NR [2]:
Agreements (On demand SI)

1: 
For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.

2
Request of the other SI by idle and “new state” UE should be performed without state transition.
3
For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI). 

During RAN2#96, further agreements were made about scheduling information associated with other SI:
Agreements

1: 
The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.

2:
UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.

3:
The SI transmission window in LTE is baseline for NR.

4: 
The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information. 

FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.

During the RAN2 ad-hoc meeting [5], following agreements were made.

Agreements related to SI provided by broadcast

1: 
UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 

2: 
One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.

3:    The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.

FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.
4:    If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore, the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.

This contribution further discusses the Other-SI acquisition. A companion contribution [4] discusses the aspects related to validity of system information. 
2 System Information Acquisition for NR 
2.1 Additional indication for On-demand Other-SI broadcast
In the last RAN2 adhoc[5] there was a FFS on whether there is need for an additional indication that the on demand SI is actually being broadcast at this instant in time. For this we would like to consider the UE behavior when the additional indication is not defined and when the additional indication is present. 

When additional indication is not defined, the only information available to the UE is the scheduling information for other-SI transmitted in a minimum-SI. The scheduling information includes the SI-window and periodicity information. In order to determine the transmission of on demand SI, UE would have to monitor the whole SI-window for the presence of other-SI transmission. Only upon the end of the SI-window, UE can determine that the other-SI request has failed, that the other SI is not yet transmitted and can either retransmit or initiate a other-SI request. This is not efficient and increases the power consumption particularly if the UE is interested in multiple other-SI messages. It should be also noted that the SI-window monitoring is not only performed by the UE after transmission of other-SI request, but also by the UE before transmitting the other-SI request.
When additional indication is defined, then both the UE that requested other-SI and UE that is about to request other-SI request can efficiently and quickly determine the presence of on-demand other-SI. 

Proposal 1: 
UE determines the transmission of on-demand other-SI at this instance in time based on presence of an indication in a minimum-SI.

Further optimizations of the indication can be considered. For example, it was agreed that minimum-SI can carry the scheduling information which includes the SIB type, validity information, periodicity and SI-window information. The fields SIB type and validity information is particularly useful for UEs before transmitting other-SI request to determine whether an other-SI type is supported in the cell and whether the stored version of other-SI is valid. However, the fields other-SI periodicity and SI-window information is not much useful to the UE if the other SI is not transmitted at this time instant. Transmitting other-SI periodicity and SI-window information always just adds to the overhead and goes against overall principle of keeping the minimum-SI to bare minimum as possible. Not having the other-SI periodicity and SI-window information always present, opens up the possibility of using the conditional presence of those fields as an implicit indication of on-demand other-SI transmitted at a specific instance in time. 
Proposal 2: 
UE determines the transmission of Other-SI at this instance in time if the scheduling information in the minimum-SI carries SI-window and periodicity information of the Other-SI. 

2.2 Other-SI on-demand request procedure
The UE can request Other-SI transmission (if not broadcasted already) using UL transmissions. It was agreed during RAN2#95bis that request of Other-SI by IDLE UEs or INACTIVE state UEs should be performed without state transition. The Other-SI request procedure is envisioned to be a simple procedure with low overhead. It is preferable to have a common mechanism for Other-SI request irrespective of the UE state (e.g. IDLE or INACTIVE). The mechanism for Other-SI request should also not be dependent on the applicable delivery method (e.g. broadcast or unicast).

Different options for Other-SI request could be characterized by the possibility of RACH preamble/resource reservation and how many UL transmissions are required to indicate Other-SI request.

Option 1: Other-SI request performed in MSG1 

In this option, UE can trigger Other-SI transmissions by transmitting a reserved RACH preamble. In a simplest solution, a single RACH resource (preamble + time/frequency) can be reserved for indicating other-SI request. In this case, the network may transmit all Other-SIs and cannot differentiate which SI the UE is requesting. As agreed in the last meeting, UE should be able to request one or more or all SIBs in single request. For this purpose, a finer granularity other-SI request would be required and can be enabled by reserving multiple RACH preamble/resources to indicate specific Other-SI or groups of Other-SI or all other-SI. The configuration of RACH resources and the mapping between RACH resource and other-SI(s) can be signaled to the UE via Minimum-SI. 

The UE first determines the SI or the set of SIs that needs to be acquired and then selects the preamble/resources associated with the required subset. 
One benefit of using the MSG1 for other-SI request is that, multiple UEs can request the same other-SI at the same time with no risk of collision.  If two or more UEs transmit the same preamble simultaneously the network should be able to decode what preamble was transmitted and determine what Other-SI needs to be provided.  
The RACH resources for other-SI request doesn’t need to be configured at the same periodicity as the RACH resources for other purposes such as connection request or data transfer.   
Option 2: Other-SI request in MSG3/step 3 of RACH procedure. 
In this option, no RACH resources/preambles are reserved for Other-SI procedure. Common preambles are used. The UE may indicate Other-SI request in MSG3 (e.g. a new RRC message) or in the MAC header/MAC CE in step 3.  
	
	Option 1
	Option 2

	Signaling overhead
	Low
	Comparatively high

	Simplicity
	No need for UE specific identity, preamble collision detection, contention resolution and UL timing advance.
	Needs preamble collision detection, UL timing advance

	Flexibility – (e.g. possibility to request specific Other-SI type)
	Requires segregation of RACH resources, preamble space or UE ID space.  
	Flexible and extensible to accommodate new Other-SIs in future.


Option 1 is preferable from a signaling reduction and power saving point of view. Option 1 is also much simpler and does not involve preamble collision detection, contention resolution, UL timing advance etc.

Observation 1:
 Option1 leads to fewer UL and DL transmissions required for a successful Other-SI request. 
Proposal 3: 
Other-SI request is performed using MSG1 of the RA procedure 
3 Conclusion

RAN2 should discuss the above and use the following proposals as working assumptions for further work on system information delivery in the NR Study Item for R14:
Proposal 1: 
UE determines the transmission of on-demand other-SI at this instance in time based on presence of an indication in a minimum-SI.

Proposal 2: 
UE determines the transmission of Other-SI at this instance in time if the scheduling information in the minimum-SI carries SI-window and periodicity information of the Other-SI. 

Observation 1:
 Option1 leads to fewer UL and DL transmissions required for a successful Other-SI request. 
Proposal 3: 
Other-SI request is performed using MSG1 of the RA procedure 
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