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1 Introduction

The email discussion [98#34][NR] On demand SI covers most of the detailed part of on demand SI. In this contribution, we try to address the issues that have no consensus in the email discussion and that are not covered by the email discussion but may need to be addressed.
2 Discussion
The issues we try to address is given in the following figure:
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2.1 The timing of sending SI request
First, UE needs to decide when to send the SI request, there are two ways：

Opt 1. UE can send SI requests at any time, as illustrated in Fig 1.

Opt 2. UE can only send SI requests in the SI request window, as illustrated in Fig 2.
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Fig 1 SI request is sent at any time
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Fig 2 SI request can only be sent in the SI request window
Opt 2 has the advantage that preambles and PRACH resources for on-demand SIs are only needed to be reserved in the SI request window, so it could save resources. Besides, since gNBs know when UE can send SI request, gNB can make decision before the SI request window on whether SI will be actually broadcast in the coming SI windows, consequently improving the possibility for UE not to send SI request. And since gNB will only change the decision of on-demand or broadcast every SI request window, it may also reduce the frequency for UE to keep sync with the scheduling information.  
Proposal 1: The concept of SI request window is adopted and SI request is sent in SI request window.
2.2 UE behaviour upon MAC indicating random access problem
During the email discussion [98#34][NR] On demand SI, UE behaviour upon random access problem is discussed with the following 4 options:
· opt 1: treat the cell as barred

· opt 2: if the essential system information is missing, treat the cell as barred; Otherwise, retry to get the system information after a certain time

· opt 3: up to UE implementation

· opt 4: do nothing

Half of the companies (12 in 24) participating the discussion prefer option 2. We also agree that Opt 2 sounds more logical than other options, given that in LTE UE treat a cell as barred only when essential system information missing. Our concern about option 2 is what system information of Other SIs should be considered as essential system information or whether there will be essential system information in Other SIs. In LTE, we only consider MIB\SIB1\SIB2 as essential system information which are all necessary for UE to access to a cell. In NR, we have already agreed that Minimum SI Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. Thus, we believe that Minimum SI should contain all the essential system information. Thus, we propose:
Proposal 2: Minimum SI contains all the essential system information. And, when requesting on-demand SI by MSG1, upon MAC indicating of random access problem, UE can retry to request the system information after a certain time. The timer can be configured by Minimum SI.
2.3 Whether to indicate if SI message is actually being broadcast
In RAN2 #97bis meeting, this issue was discussed. Although no agreement was achieved, people have the common understanding that scheduling information would always be provided and there would be an indication whether the SIB is on demand or broadcast. And three options are on the table:

· Opt 1: No indication of if on-demand SI message is actually being broadcast. If a SI message is indicated to be provided on-demand, UE still need to go to the SI window to decide whether the SI is being broadcast or not. 

· Opt 2: The bit to indicate whether the SIB is on demand or broadcast is also used for indicating if SI message is actually being broadcast. I.e. if a SI is indicated to be broadcast, it is a broadcast SI or an on-demand SI that is currently being broadcast in the SI window. If a SI is indicated to be on-demand provided, it means that the SI is on-demand SI and currently it is not being broadcast in the SI window.

· Opt 3: There is a second bit that is dynamically changed to indicate whether an on-demand SI is currently being broadcast in the SI window.
For option 2 & 3, they have the advantage that before sending a SI request, if network indicates an on-demand SI will be broadcast, then UE doesn't need to send the SI request, and that before monitoring a SI window, if network indicates the on-demand SI will not be broadcast, then UE doesn't need to monitor the SI window. The latter advantage, however, might be questionable, given that UE needs to acquire the latest scheduling information before monitoring a SI window, and UE can achieve the same purpose by monitoring SI-RNTI in the first several subframes of SI window. But in general we think option 2/3 is slightly better than option 1. Comparing option 2 and 3, option 2 is preferable since it consumes one less bit. So we propose that: 
Proposal 3 : The bit to indicate whether the SIB is on demand or broadcast is also used for indicating if SI message is actually being broadcast. I.e. if a SI is indicated to be broadcast, it is a broadcast SI or an on-demand SI that is currently being broadcast in the SI window. If a SI is indicated to be on-demand provided, the SI is an on-demand SI and currently not being broadcast in the SI window.
Proposal 4: After successfully sending a SI request, UE is not required to obtain the latest scheduling information to know whether the SI is actually broadcast before monitoring the SI window.
Proposal 5: the dynamic change of whether SI is broadcast or on-demand does not require paging to notify UE.

2.4 Number of SI windows to monitor
After confirmation is received from gNB for the SI request, UE monitors the corresponding SI window for receiving a specific SI message. The question is whether UE monitor one or multiple SI windows of a specific SI message. To let UE monitor multiple SI windows has the advantage that gNB will have time to collect enough requests before actually broadcasting the SI message. It can improve the radio resource efficiency but with the cost of UE power consumption & latency. A tradeoff can be reached by making the number of SI windows to monitor configurable.
Proposal 6: For on-demand SI, after successfully sending the SI request, UE can monitor multiple SI windows. The number of SI windows to monitor is configurable.
2.5 When can UE send another SI request

When there is a SI request ongoing, do we allow UE to send another SI request? For MSG1 based SI request, since we have already agreed to have only one ongoing random access procedure, so there will be only one ongoing SI request procedure. For MSG3 based SI request, after UE sending SI request, UE should not send another SI request before receiving the response. 

After UE successfully receives the response, but before acquiring the requested SIs, do we allow UE to send another SI request? From our point of view, UE can still send SI requests to request other on-demand SIs or an updated SI request including the requested SIs together with new SIs.
Proposal 7: There is only one concurrent SI request procedure. 
Proposal 8: After successfully sending a SI request, UE can start a new SI request immediately, without need to wait until the requested SIs are acquired. 

2.6 UE behaviour upon failure to acquire the SI message
After monitoring multiple SI windows, UE may still fail to acquire the requested SI message. There are following options:
· Opt 1: UE retry to request for the SI after certain time.

· Opt 2: Up to UE implementation.

· Opt 3: Do nothing.

· Opt 4: Go to connected to acquire the SI message.

· Opt 5: treat the cell as barred.

Similar to the discussion of random access problem, we prefer option 1:

Proposal 9: After monitoring multiple SI windows, if UE fails to acquire the requested SI messages, UE can retry to request the SI messages after a certain time. The timer can be configured by Minimum SI.
2.7 UE behaviour upon system information change

During the SI request procedure, the system information may change. UE may need to check and update system information e.g. upon notification of system information change. Before updating the system information, UE can continue the SI request procedure based on the previous system information. After updating the system information, If UE may find out that all the requested SIs will be broadcast or not scheduled, it is not necessary for UE to continue the SI request procedure. If UE finds out only part of the requested SIs will be broadcast or not scheduled, or new SIs need to be on-demand requested, UE can continue the current SI request procedure, then UE can start a new SI request procedure.
Proposal 10: During the SI request procedure, if all the requested SIs will be broadcast or not scheduled, UE stops the current SI request procedure.
Proposal 11: During the SI request procedure, if only part of the requested SIs will be broadcast or not scheduled, or new SIs need to be on-demand requested, UE continues the current SI request procedure. 

3 Conclusions

Based on the discussion, our proposal is provided as follow:
Proposal 1: The concept of SI request window is adopted and SI request is sent in SI request window.
Proposal 2: Minimum SI contains all the essential system information. And, when requesting on-demand SI by MSG1, upon MAC indicating of random access problem, UE can retry to request the system information after a certain time. The timer can be configured by Minimum SI.
Proposal 3 : The bit to indicate whether the SIB is on demand or broadcast is also used for indicating if SI message is actually being broadcast. I.e. if a SI is indicated to be broadcast, it is a broadcast SI or an on-demand SI that is currently being broadcast in the SI window. If a SI is indicated to be on-demand provided, the SI is an on-demand SI and currently not being broadcast in the SI window.

Proposal 4: After successfully sending a SI request, UE is not required to obtain the latest scheduling information to know whether the SI is actually broadcast before monitoring the SI window.

Proposal 5: the dynamic change of whether SI is broadcast or on-demand does not require paging to notify UE.
Proposal 6: For on-demand SI, after successfully sending the SI request, UE can monitor multiple SI windows. The number of SI windows to monitor is configurable.

Proposal 7: There is only one concurrent SI request procedure. 
Proposal 8: After successfully sending a SI request, UE can start a new SI request immediately, without need to wait until the requested SIs are acquired.
Proposal 9: After monitoring multiple SI windows, if UE fails to acquire the requested SI messages, UE can retry to request the SI messages after a certain time. The timer can be configured by Minimum SI.

Proposal 10: During the SI request procedure, if all the requested SIs will be broadcast or not scheduled, UE stops the current SI request procedure.

Proposal 11: During the SI request procedure, if only part of the requested SIs will be broadcast or not scheduled, or new SIs need to be on-demand requested, UE continues the current SI request procedure. 
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