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1. Introduction

RAN2#96 NR AH meeting reached the following agreements on minimum SI [1]:

2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.

And the agreements on on-demand/other SI include [1]:
RAN2#96 NR AH 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.
The following agreements are made during RAN1 201706AH meeting [2]:

Agreements:
· All random access configuration information is broadcasted in all beams used for RMSI within a cell

· i.e, RMSI information is common for all beams
This contribution discuss on the latency of SI acquisition and the SI transmission resource for the additional indication with considering the scenarios of beam-specific on-demand SI delivery and all-beams on-demand SI delivery. Based on the discussion, it is proposed that RAN2 not to provide additional indication to indicate that an on-demand SIB/SI-message is actually being broadcast at the instance in time.

2. Discussion
A UE in the coverage of a cell learns whether the concerned SIB is periodically broadcast or transmitted on-demand by checking the scheduling information in the minimum SI.

Latency of on-demand SI acquisition
In case the concerned SIB of the UE is on-demand, the UE may still monitor the SI window of the concerned on-demand SIB before sending a SI request, or the UE could send a SI request immediately to expedite the acquisition of the concerned SIB irrespective of the concerned SIB is being broadcast at the instance in time or not.

· Alternative 1: UE learns the concerned SIB is actually being broadcast by the additional indication
The UE sends a SI request to gNB if the concerned on-demand SIB is not broadcast. It is expected that UE could obtain the concerned SIB in the SI window associated with the concerned on-demand SIB in the next SI period.
· Alternative 2: UE sends SI request immediately when the UE finds the concerned SIB is on-demand

It is expected that the UE could obtain the concerned SIB in the SI window associated with the concerned SIB in the same or the next SI period regarding the gNB processing and response time.

· Alternative 3: UE monitors the SI window of the concerned on-demand SIB before sending a SI request
The UE monitors the SI window associated with the concerned on-demand SIB in the SI period, then sends a SI request to gNB if the concerned on-demand SIB is not broadcast. It is expected that UE could obtain the concerned SIB in the SI window of the concerned on-demand SIB in the next SI period.

There is no difference between the on-demand SI acquisition latency of alternatives 1 and 2. The difference of on-demand SI acquisition latency between alternative 1 and 3 is one SI period. There is none or insignificant gain (i.e., 1 SI period) of the additional indication. 

Observation 1: Providing additional indication to indicate the concerned SIB/SI message is actually being broadcast does not benefit to the reduction of the on-demand SI acquisition latency.
Required SI transmission resource 

When a gNB received on-demand SI request, the gNB may transmit the acquired on-demand SI message in a beam-specific basis or transmit in all beams of the cell. 
Case 1: Beam-specific on-demand SI transmission
· Alternative 1-1: Provide additional indication

After gNB received the on-demand SI request, gNB sets the additional indication to indicate the concerned SI message would be broadcast in the current or in the following SI period. UEs interested at the SI message could receive the concerned SI message in the following SI periods without sending SI request.

Though on-demand SI message could be beam-specifically transmitted, the scheduling information should be common in all beams [2]. The scheduling information should comprise the additional indication of each beam. That would consume SI transmission resource (i.e., m x n bits, m is the number of beams of the cell, n is the number of additional indication bits of the on-demand SI messages) to carry the information that is not useful to UEs in other beams. 
· Alternative 1-2: No additional indication
After gNB received the on-demand SI request, gNB transmits the concerned SI message in the following SI window of the concerned on-demand SI message in all beams of the cell. There is no impact to the scheduling information.

Other UEs may also send SI request for the same concerned SI message, the UEs need to consume transmission power to send SI requests for the is-going-to-be-broadcast or the is-actually-being-broadcast SI message.
Case 2: On-demand SI transmission in all beams of the cell

· Alternative 2-1: Provide additional indication

gNB sets the additional indication to indicate the required on-demand SI message would be transmitted in the current or in the following SI window of the SI message and transmits the concerned SI message in all beams. 
The additional indication could prevent UEs from consuming transmission power to send SI requests for the same concerned SI message. However, gNB needs to broadcast the on-demand SI in all beams.
· Alternative 2-2: No additional indication
gNB transmits the concerned SI message in the current or in the following SI window of the concerned SI message in all beams of the cell. There is no impact to the scheduling information.

UEs may send SI request for the same concerned SI message for the is-being-broadcast or is-going-to-be-broadcast SI message.
Considering on-demand SI is deemed the SI not needed by every UE for cell selection and initial access, the on-demand SI could also be transmitted to UE by dedicated RRC messages via RRC connection. The on-demand SI is not assumed to be frequently requested by UEs in a cell, and the interested UEs store the concerned on-demand SI after successful acquired the SI and need not to request the SI again unless the concerned SI change. Therefore, most of the time the periodically broadcasted additional indication may not be helpful to UEs.
Observation 2: The on-demand SI is not assumed to be frequently requested by UEs in a cell.

Observation 3: Providing additional indication would consume more SI transmission resource either for scheduling information or for on-demand SI messages that may not be useful to UEs most of the time.

It is a tradeoff between SI transmission resource consumption and the UE transmission power consumption when considering whether an additional indication is needed to indicate an on-demand SI message is actually being broadcast. 
Based on the discussion and observations, it is proposed that RAN2 not to provide the additional indication to indicate an on-demand SI message is actually being broadcast. 
Proposal 1: It is proposed that RAN2 not to support additional indication to indicate an on-demand SI message is actually being broadcast.
3. Conclusion

The observations and proposals we provided in this contribution include: 

Observation 1: Providing additional indication to indicate the SIB is actually being broadcast does not benefit to the reduction of the on-demand SI acquisition latency.
Observation 2: The on-demand SI is not assumed to be frequently requested by UEs in a cell.
Observation 3: Providing additional indication would consume more SI transmission resource either for scheduling information or for on-demand SI messages that may not be useful to UEs most of the time.

Proposal 1: It is proposed that RAN2 not to support additional indication to indicate an on-demand SI message is actually being broadcast.
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