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1. Introduction

RAN2#96 NR AH meeting reached the following agreements on on-demand/other SI [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.

Based on the agreed mechanism a UE can detect a specific SIB is being broadcast periodically or on-demand by checking the periodically broadcast scheduling information. There should be a unique framework for NR SI transmission including beamformed and non-beamformed SI transmission.  In this contribution we investigate the on-demand SI request and response with considering beamformed/non-beamformed SI transmission for the FFS “Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time” remaining from study phase. 

2. Discussion
The request and response of on-demand SI are provided using SI scheduling framework. Minimum SI indicates whether a SIB is broadcast periodically or provided on-demand. By the scheduling information UEs are aware of the validity information, SI window, and the SI periodicity of concerned SIBs. If the concerned SIB is on-demand, UE should not assume the concerned SIB being broadcast periodically in the scheduled SI window and send SI request for the concerned SIB. 
As shown in Figure 1, from minimum SI the UE_1 does not assume the concerned SIB is periodically broadcast in the scheduled SI-window and the UE_1 sends a SI request in (N)th SI period. Another UE_2 needing the same concerned on-demand SIB and sends a SI request in (N+1)th SI period for not assuming the on-demand SIB being broadcast in (N+1)th SI period. UE_1 receives the concerned SIB in (N+1)th SI period according to the scheduling information of the concerned SIB, but UE_2 may need to wait for one or more SI period.
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Figure 1. On-demand SI request and response 

The intention of an additional indication is to indicate the being broadcast of an on-demand SIB that other interested UE could receive the SIB without sending SI request. Therefore, the periodicity of the SI message containing the additional indication may be equal or shorter than the periodicity of the SI message containing on-demand SIBs.
Observation 1: The SI period of the SI message containing the Additional Indication may be equal or shorter than the SI period of the SI messages containing on-demand SIBs.

2.1 On-demand SI request and response
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Figure 2. On-demand SI request and response with an additional indication

If an additional indication is provided to indicate whether an on demand SI is actually being broadcast at this instant in time, UE should be able to expect the receiving of the additional indication and to decode the additional indication. To be received by every UE in an expectable point of time, the additional indication should be included in the periodically broadcast SI message or in the SI window scheduled for the SI message containing on-demand SIBs when any on-demand SIB is transmitted. If the additional indication is transmitted as a part of on-demand SI, then only those UEs requesting on-demand SI would receive the additional indication. Therefore, the additional indication should not be included as a part of the on-demand SI. 
Observation 2: The SI message containing the Additional Indication should be broadcast periodically or be transmitted whenever on-demand SI response is transmitted.

2.2 Beamformed SI transmission

In the scenario that SI transmission is performed by DL transmission beams, by beam configuration (e.g., during SS block receiving) UE may send SI request via the best UL beam. gNB could determine the best DL transmission beam to transmit the on-demand SI to the requesting UE. 
Take an example that the full coverage of a cell is provided by 6 transmission beams. Figure 3 shows the case that there is no additional indication to indicate the being broadcast of an on-demand SIB. UE may send SI request for on-demand SIBs regardless whether the concerned on-demand SIB is being broadcast.
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Figure 3. No additional indication to indicate the being broadcast of an on-demand SIB.
When an additional indication is provided, there are two alternatives of operation. 

· Alternative 1: The additional indication is periodically broadcast.

When the additional indication is broadcast periodically that can be obtained by non-specific UE, every DL transmission beam in the SI window scheduled for the additional indication should arrange resource for the additional indication. 
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Figure 4. The additional indication is periodically broadcast
· Alternative 2: The additional indication is transmitted whenever on-demand SI response.

To allow non-specific UE to obtain the additional indication, the additional indication should be arranged in a SIB other than on-demand SIBs. 
This alternative may impact UE behavior that a UE interesting in an on-demand SIB needs to receive the SI message containing the additional indication regardless whether the additional indication is being transmitted. Based on the additional indication the UE determines to send a SI request or to receive the concerned on-demand SIB. 
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Figure 5: The additional indication is transmitted along the transmission of SI response 
Compare to non-beamformed SI transmission, the overhead of transmitting the additional indication increased when SI is transmitted by DL transmission beams.
Observation 3: For beamformed SI request and response transmission, using an additional indication to indicate the being broadcast of an on-demand SIB is not resource efficient.
Based on the discussion and observations, it is prosed RAN2 to consider the overhead of using additional indication to indicate the being broadcast of an on-demand SIBs. 
Proposal 1: It is proposed RAN2 to consider the overhead of using additional indication to indicate the being broadcast of an on-demand SIBs, especially for beamformed SI transmission.

3. Conclusion

The observations and proposals we provided in this contribution include: 

Observation 1: The periodicity of the SI message containing the Additional Indication should be equal or shorter than the periodicity of the SI messages containing on-demand SIBs.
Observation 2: The SI message containing the Additional Indication should be broadcast periodically or be transmitted whenever on-demand SI response is transmitted.
Observation 3: For beamformed SI request and response transmission, using an additional indication to indicate the being broadcast of an on-demand SIB is not resource efficient.

Proposal 1: It is proposed RAN2 to consider the overhead of using additional indication to indicate the being broadcast of an on-demand SIBs, especially for beamformed SI transmission.
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