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1 Introduction

In RAN2 previous meeting, additional agreements were reached on Other SI/On-demand SI [1].
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.

=>
Ask RAN1 if the eNB is able to detect a preamble in the case that more than one transmissions of the preamble collide. Ask the number of preambles that could be available.
In this contribution, some further considerations are provided on how to request On-demand SI and on how they should be delivered.
2 Discussion
2.1 On demand SI requestDuring the previous meeting it was already discussed whether the procedure for requesting On-demand SI should be based on a MSG1-based approach (e.g. via some dedicated preambles, each one linked to a specific SI request) or on a MSG3-based one (i.e. where the specific SI request is included in MSG3). 
Some questions were asked on the reliability of a MSG1-bases solution, e.g. in case the same PRACH preamble is transmitted by multiple UEs simultaneously resulting in collision. A corresponding LS was sent to RAN1, which already provided a response [2]. 
The RAN1 response already hints that a collision due to the transmission of the same preamble might not be an issue, as the gNB might be able to detect the preamble from the combined transmission from multiple UEs (even if it may not be able to distinguish the UEs).
Furthermore, we also wonder what the likelihood is that several UEs have the very same On-demand SI request at exactly the same time, and then simultaneously transmit the same preamble. If such scenario exists, it could probably be prevented by a network implementation that autonomously decides to start broadcasting the relevant On-demand SI. 

An additional consideration is that, even if the preambles from different UEs are received at the same time(s), they could still be resolved in the spatial domain, e.g. with digital Rx beamforming or analog Rx beam sweeping. 
For all these reasons, we don’t see a real issue in adopting a MSG1-based solution for the On-demand SI request procedure and then suggest to follow this approach.
Proposal 1: Specify a MSG1-based On-demand SI request procedure as a baseline.
2.2 How to broadcast On-demand SI
In NR, in high frequency scenarios, SI broadcast will typically be based on beam sweeping, as shown in figure 1a. However, beam sweeping imposes some serious limitation on the flexibility of the radio resource, i.e. the radio resources used during the transmission of a beam can only be scheduled to the UEs which locate in the sweeping beam direction. Some radio resources would be wasted if there are no (or not enough) UEs served by a given beam. In addition, broadcasting by beam sweeping would also result in useless network power consumption if there are no UEs served by some sweeping beams.
Therefore, from radio resource efficiency and power consumption point of view, selective beam transmission should be considered to broadcast On-demand SI: a gNB should be able to transmit a specific On-demand SI only in given beams, based on the UE (or network) request. For the UE initiated case, the requested On-demand SI would only be broadcast in the beams where some UEs have requested them, as shown in figure 1b. Broadcasting On-demand SI by selective beam transmission would then help reduce the network power consumption and increase the radio resource efficiency.
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Proposal 2: It should be possible to broadcast On-demand SI only in some selected beams.
This also means that the indication that a given SIB is broadcast or not should be beam specific, i.e. Minimum SI broadcast in different beams could provide different information regarding which SIB are broadcast in the same beam.
Proposal 3: The indication that a given SIB is broadcast or not is beam specific, i.e. Minimum SI broadcast in different beams can provide different information regarding which SIB are broadcast in the same beam.
2.3 On-demand SI delivery by UE-specific signalingBesides broadcast delivery of On-demand SI, also unicast delivery should be possible. For instance, a UE initiated broadcast delivery of On-demand SI could result in some latency to acquire the requested SI, since the broadcast transmission is performed in preconfigured transmission windows. Therefore, for the latency sensitive use cases, a mechanism based on UE-specific signalling could be preferred. According to the agreement that two-step RACH will be deprioritized, a four-step RACH based solution would be the potential solution.
In this case, the UE could provide the On-demand SI request in MSG3. A RRC connection setup request message could also be combined with On-demand SI request in MSG3, if RRC connection establishment is also requested by the UE at the same time. In turn, the On-demand SI response could be combined with the RRC connection setup message in MSG4, if the network decides to establish the RRC connection for a UE. By doing this, the UE would acquire the needed On-demand SI during the RRC connection establishment, with limited signaling and reduced latency.

Proposal 4: Specify unicast delivery of On-demand SI.

Proposal 5: Introduce an On-demand SI request indication in MSG3.

3 Conclusion

We have the following proposals:
Proposal 1: Specify a MSG1-based On-demand SI request procedure as a baseline.
Proposal 2: It should be possible to broadcast On-demand SI only in some selected beams.
Proposal 3: The indication that a given SIB is broadcast or not is beam specific, i.e. Minimum SI broadcast in different beams can provide different information regarding which SIB are broadcast in the same beam.

Proposal 4: Specify unicast delivery of On-demand SI.

Proposal 5: Introduce an On-demand SI request indication in MSG3.
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