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1 Introduction

RAN2#96 meeting agreements on On-demand/Other SI are as follows: 
RAN2#96 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.

5: For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.

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

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.

RAN2#98 meeting reached the following agreement on on-demand/other SI
Agreements for On demand request for broadcast delivery

1
On demand SI request will maximise commonality with the RACH procedure

2
Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 

FFS
Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3

Agreements

1
Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.

Based on the agreed mechanism a UE can detect a specific SIB is being broadcasted periodically or provided on-demand by checking the scheduling information of the Other SI in the Minimum SI. There is 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. In this contribution, we mainly discuss this issue.
2 Discussion
The division of system information is shown in the figure1:
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Figure 1. The division of system information
The other SI may either be periodically broadcasted or provisioned on demand. For an Other SI required by a UE, the UE should first check the scheduling information in the Minimum SI (MSI) to determine whether the specific SI is periodically broadcasted or provisioned on demand. If the MSI indicates that the SI is not broadcasted, the UE needs to send an SI request to receive this SIB. The NW decides whether the SI is broadcasted to RRC_IDLE and RRC_INACTIVE UEs or delivered through dedicated UE specific RRC signaling to RRC_CONNECTED UEs. 

In this contribution, we only discuss the case that on demand SI is delivered via broadcasting and SI request is sent via Msg1.
Suppose UE1 and UE2 are in a same cell and going to acquire a same on demand SI (e.g. SIBx carried by SIx). UE1 has got to know the SIx is not being broadcasted via checking the scheduling information in the MSI while the UE2 has not. The UE1 has sent a SIx request to the NW. We will compare the two UEs’s detailed behaviours between presence and absence of the additional indication.
2.1 Without the additional indication in MSI
In the last RAN2 meeting, RAN2 agreed to use Msg2 to acknowledge the UE sent the SI request (Msg1) for the UE to quickly decide whether to re-transmit the SI request. If the UE has received the Msg2, it monitors one or multiple SI windows to acquire the requested SI. It seems that there is no need to indicate that an on demand SI is actually being broadcasted or not, because NW should broadcast the requested SI after receiving the corresponding SI request. However, the gNB may not brodacst the SI immediately even though it has recevied the SI request successfully. 
If there is the additional indication in the MSI, the UEs’ detailed behaviours are as follows:

· For the UE1, it doesn’t know when the NW will broadcast the reqested SIx:
· If it has received the Msg2,  it should monitor every PDCCH subframe in the SI window of requested SIx in one or more SI periods until it has received the SIx message. This way would increase the UE1’s power consumption due to monitoring multiple subframes.
· If it hasn’t received the Msg2, it always needs to re-transmit the SIx request. 

· For the UE2, it doesn’t know when the NW will broadcast the required SIx: 
· Option1: It always sends the SIx request to ask the SIBx from the NW.

·   If the NW is broadcasting the SIx, the SIx requests is unnecessary. In the scenario that a large number of UEs enter a new cell (e.g. a train enters a new cell after going through a tunel) and require the same SI, the way will increase the number of the SIx requests and the UEs’ power consumption.  
· Option2: It checks whether there is a MSG2 corresponding to the SIx message first. Then it sends the SIx request while it failed to receive such a MSG2 in a short moment.
·   To receive a RAR without sending a preamble isn’t a conventional action for the normal RA procedure, which could be FFS.
·   If all the PRACH resources can be used for a specific SIx request, it has to decode the CSS blindly with all possible RA-RNTIs during the short moment. This greatly increases the UE2’s power consumption.
·   If specific PRACH resources can be used for the specific SIx request, it has to decode CSS blindly with specific RA-RNTIs during the short moment. Power consumption can be improved. But this way introduces more latency.
Figure 2 illustrates the process of acquiring a SIB (e.g. SIBx) which is provided on demand when there isn’t the additional indication.
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Figure 2. On demand broadcast SI delivery without additional indication in MSI
Observation1: if there isn’t the additional indication in MSI, a UE which has requested an on demand SI need to monitor every PDCCH subframe in the SI window of requested SI in one or more SI periods until the UE has received the SI message. This way increases the UE’s power consumption. 
Obervation2: if there isn’t the additional indication in MSI, a UE which is about to acquire an on demand SI need to either send a SI request or receive a RAR without sending a preamble. The power consumption and the SI acquisition time could be increased for the UE. Whether a UE is allowed to receive a RAR without sending a preamble could be FFS.
2.2 With the additional indication in MSI
With the additional indication in MSI, a UE could first check whether the required On-demand SI is being broadcasted or not before sending the corresponding SI request. 
UE’s detailed behaviours may be as follows:
· For the UE1, it has got to know the SIx is not being broadcasted and sent a SIx request to the NW. But it doesn’t know when the NW will broadcast the reqested SIx.
· If the UE1 has received the Msg2:
·   Option1: The UE1 can just monitor every PDCCH subframe in the SI window of the requested SIx in one or more SI periods without checking the additional indication until it receives the SIx messag. This way increases it’s power consumption.

·   Option2: The UE1 checks the additional indication in MSI first. It starts to receive the SIx in the SIx window as soon as the additional indication indicates that the SIx is being broadcasted. This way saves it’s power consumption.
· If the UE1 hasn’t received the Msg2 at the time to retransmit the MSG1: 
·   Option 1: The UE1 checks the additional indication to decide whether to retransmit the SIx request. If the required SIx is being broadcasted, the UE1 can stop attempting to retransmit the SIx request and directly receive the SIBx. This way can reduce the acquisition time for the SIx in this scenario.
·   Option 2: The UE1 always retransmits the SIx request until it receives the Msg2.
· For the UE2, it checks the additional indication and gets to know that the requested SIx is being broadcasted. So it receives the SIx in the SIx window. 
· This way reduces the number of the SIx requests and the power consumption of the UEs in the scenario that a large number of UEs are about to acquire the SIx.
Figure 3 illustrates the process of acquiring a SIB (e.g. SIBx) when there is the additional indication in MSI. In this example, the indicator is set to ‘1’ indicating that SIx is being broadcasted.
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Figure 3. On demand broadcast SI delivery with an additional indication in MSI
Observation3: If there is the additional indication in MSI, a UE which has requested an on demand SI can avoid blindly receiving the requested SI in its window via checking the additional indication in the MSI first . So the UE can save power consuming.
Obervation4: If there is the additional indication in MSI, a UE which is about to acquire an on demand SI can avoid sending the SI requests sometime via checking the additional indication in the MSI first. So the UE can save power consuming and the NW can avoid unnecessary the SI requests some time.
2.3 Comparison 
Based on the above analysis, the benefit with the additional indication is obvious, especially in the scenario that if a large of UEs are about to acquire a same SI, the number of concurrent unnecessary SI requests, the power consumption and the SI acquisition time will be greatly reduced.  
So we have the following proposal:
Proposal: An additional indication that an On demand SI is actually being broadcasted should be included in the Minimum SI.
3 Conclusion

Based on the above analysis, RAN2 is requested to discuss and agree on the following proposals:
Observation1: if there isn’t the additional indication in MSI, a UE which has requested an on demand SI need to monitor every PDCCH subframe in the SI window of requested SI in one or more SI periods until the UE has received the SI message. This way increases the UE’s power consumption. 

Obervation2: if there isn’t the additional indication in MSI, a UE which is about to acquire an on demand SI need to either send a SI request or receive a RAR without sending a preamble. The power consumption and the SI acquisition time could be increased for the UE. Whether a UE is allowed to receive a RAR without sending a preamble could be FFS.
Observation3: If there is the additional indication in MSI, a UE which has requested an on demand SI can avoid blindly receiving the requested SI in its window via checking the additional indication in the MSI first. So the UE can save power consuming.

Obervation4: If there is the additional indication in MSI, a UE which is about to acquire an on demand SI can avoid sending the SI requests sometime via checking the additional indication in the MSI first. So the UE can save power consuming and the NW can avoid unnecessary the SI requests some time.
Proposal: An additional indication that an On demand SI is actually being broadcasted should be included in the Minimum SI.
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